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Abstract

Background Geospatial smartphone application alert systems are used in some communities to crowdsource
community response for out-of-hospital cardiac arrest (OHCA). Although the clinical focus of this strategy is OHCA,
dispatch identification of OHCA is imperfect so that activation may occur for the non-arrest patient. The frequency
and clinical profile of such non-arrest patients has not been well-investigated.

Methods We undertook a prospective 3-year cohort investigation of patients for whom a smartphone geospatial
application was activated for suspected OHCA in four United States communities (total population ~1 million). The
current investigation evaluates those patients with an activation for suspected OHCA who did not experience cardiac
arrest. The volunteer response cohort included off-duty, volunteer public safety personnel (verified responders) noti-
fied regardless of location (public or private) and laypersons notified to public locations. The study linked the smart-
phone application information with the EMS records to report the frequency, condition type, and EMS treatment

for these non-arrest patients.

Results Of 1779 calls where volunteers were activated, 756 had suffered OHCA, resulting in 1023 non-arrest patients
for study evaluation. The most common EMS assessments were syncope (15.9%, n=163), altered mental status (15.5%,
n=159), seizure (14.3%, n=146), overdose (13.0%, n=133), and choking (10.5%, n=107). The assessment distribu-

tion was similar for private and public locations. Overall, the most common EMS interventions included placement

of an intravenous line (43.19%, n=441), 12-Lead ECG(27.9%, n=285), naloxone treatment (9.8%, n=100), airway or venti-
lation assistance (8.79%, n=89), and oxygen administration (6.6%, n=68).

Conclusions More than half of patients activated for suspected OHCA had conditions other than cardiac arrest.
A subset of these conditions may benefit from earlier care that could be provided by both layperson and public safety
volunteers if they were appropriately trained and equipped.
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Background

Geospatial smartphone application alert systems have
been implemented in the past decade to crowdsource
community response for out-of-hospital cardiac arrest
(OHCA) [1]. The strategy uses an automated notifi-
cation system keyed to select 9-1-1 dispatch codes to
alert nearby volunteers via a smartphone application to
respond and deliver care prior to arrival of an organized
professional emergency response [1-5]. More recently,
the crowdsourcing initiative has expanded from public
locations to respond to residential locations in the United
States, thereby increasing the potential reach of this strat-
egy with the goal of improving OHCA survival [6].

The primary clinical focus of this strategy has logically
been OHCA, where early CPR and defibrillation can be
lifesaving. However, dispatch identification of OHCA is
imperfect, with approximately half of dispatch-suspected
OHCA presenting to EMS with a different primary medi-
cal emergency [7]. The frequency and clinical profile of
such patients has not been well-investigated. A better
understanding of these non-arrest patients who receive a
crowdsourcing response could help inform how respond-
ers should be trained and/or equipped to provide aid
to patients they encounter with conditions other than
OHCA.

We undertook an investigation of four United States
communities that implemented a Verified Responder
program using the PulsePoint smartphone app whereby
volunteers were alerted by the app to nearby suspected
cardiac arrest in public and residential locations. We
hypothesized that the non-arrest patients comprise a
spectrum of clinical conditions, some of which may also
potentially benefit from this crowdsourcing strategy.

Methods

Study population, design and setting

The Verified Responder study is a prospective cohort
investigation of volunteer response by off-duty public
safety alerted by the PulsePoint app for suspected OHCA
[8]. The current investigation focuses on those patients
with a PulsePoint alert for suspected OHCA who did not
experience cardiac arrest, but rather a different medical
condition, based upon subsequent assessment of emer-
gency medical services (EMS). The study occurred in
four US communities: Sioux Falls SD, Spokane WA, Spo-
kane Valley WA, and Tualatin Valley OR, from January
1, 2018 through December 31, 2020. Collectively these
communities have a population just over 1 million per-
sons (range 105,000 to 547,000) living primarily in urban
and suburban areas covering 614 square miles [8]. The
incidence of EMS-treated OHCA in these communities
range from 45-85 per 100,000 population. The program
was approved by each community’s pertinent oversight
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bodies, and the study was approved by the University of
Washington Investigational Review Board. The study was
determined to be minimal risk therefore individual con-
sent was not required.

Verified responder program
The initial Verified Responder Program involving OHCA
patients has been reported previously [6]. Briefly, the
program involves fire-based first responders practiced
in emergency response and lifesaving care to respond
while off-duty, often equipped with an AED, to sus-
pected OHCA in public and private locations through a
geospatial smart phone application integrated with the
community 9-1-1 communication center. The current
investigation also includes conventional alerts of layper-
sons for suspected OHCA restricted to public locations.
As part of the Verified Responder Program, each com-
munity specified the individual dispatch codes that
would trigger a PulsePoint volunteer notification of sus-
pected OHCA. Determination of public vs private loca-
tion are generated from geolocation services but may
be manually adjusted by individual agencies. Locations
deemed to be in public locations alerted both layper-
sons and Verified Responders to respond if the suspected
OHCA was within % mile radius. Private location acti-
vations increased from % mile radius to a % mile radius
on October 1, 2018 in an effort to activate more Verified
Responders to private residence activations. The notifi-
cation would not override a phone’s sleep or silence set-
ting initially. All volunteer participants were provided
the option to install a silence override when this soft-
ware upgrade became available in December 2018. In
all cases of notification, response was entirely voluntary
and at the discretion of the alerted individual. The vol-
unteer response was independent of the conventional on-
duty 9-1-1 public safety EMS response in each of these
communities.

Measurement

Information was ascertained using a standard abstrac-
tion form from PulsePoint and EMS records. Informa-
tion abstracted from PulsePoint records included details
about the location and time of call, the associated dis-
patch code, and the number of laypersons and Veri-
fied Responders alerted. The information from the EMS
prehospital record included patient demographics, the
EMS assessment, field care, and transportation status
(Additional Table 1). The incident type was categorized
based on review of the following EMS record fields: chief
complaint, primary impression, secondary impression,
and narrative notes. EMS care was abstracted and coded
by quality improvement (nonphysician) site specialists
through review of the EMS record.
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Outcomes and analysis

We used descriptive statistics using IBM SPSS v.24 to
assess the distribution and compare public versus private
location of call types and EMS treatments for non-arrest
activations. We used p < 0.01 to determine statistical sig-
nificance given the number of public versus private loca-
tion comparisons.

Results

During the 3-year study period, the application was acti-
vated for 1779 9-1-1 calls among the 4 study communi-
ties (447 in 2018, 685 in 2019, and 647 in 2020). The 1779
calls produced a total of 4072 notifications (1266 Verified
Responder notifications, 2806 layperson notifications).
Of these 1779 calls, 495 (27.8%) involved patients who
suffered OHCA and received treatment and 261 (14.7%)
involved patients who were determined to be DOA and
received no attempt at resuscitation, resulting in 1023
patients with an alert (for suspected OHCA) who did
not experience OHCA (Figure 1). The dispatch codes
were predominantly “sudden cardiac arrest” or differ-
ent breathing abnormalities for OHCA, DOA, and the 5
most common non-OHCA conditions (Table 1). Of the
1023, the most common condition types based on EMS
assessment were syncope (15.9%, n=163), altered mental
status (15.5%, n=159), seizure (14.3%, n=146), overdose
(13.0%, n=133), and choking (10.5%, n=107) (Figure 1).
The distribution of most patient characteristics and con-
dition types did not significantly differ according to pub-
lic or private setting location, though we did observe
those cases in private location were older, less likely to
present with no medical issue (i.e. sleeping), more likely
to require an IV, and more likely to require EMS trans-
port (Additional Table 2).

Overall, 57% of patients (584/1023) received EMS
interventions/diagnostic testing captured by the abstrac-
tion, and over three quarters of patients (781/1023) were
transferred by EMS to the hospital (Table 2). The most
common EMS interventions included placement of an
intravenous line (43.1%, n=441) and 12-lead ECG acqui-
sition (27.9%, n=285). A smaller proportion received
naloxone therapy (9.8%, n=100), airway or ventilation
assistance (8.7%, n=89), and glucose administration
(3.1%, n=32).

Discussion

In this observational investigation involving four US
communities, public safety professionals and laypersons
responded to a variety of non-arrest medical conditions
as part of a program using a geospatial smartphone appli-
cation designed to achieve early volunteer notification
and action for OHCA. More than half of activations were
for medical emergencies other than cardiac arrest in both
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the public and private settings, highlighting the chal-
lenge of precise telephone identification of cardiac arrest.
Nonetheless, many of these non-arrest conditions com-
prised time-sensitive conditions for which early interven-
tion exist that could help limit morbidity or even reduce
mortality.

Crowdsourcing volunteers through geospatial smart-
phone application is a strategy to achieve earlier inter-
vention for persons who suffer cardiac arrest. The use of
off-duty public safety professionals as Verified Respond-
ers is one approach that has been used to expand the
strategy into private locations [6, 8]. Importantly, this
group of Verified Responders has advanced training and
experience (either certified EMTs or paramedics) that
could also be used to treat encountered conditions other
than arrest.

We observed a heterogeneous spectrum of non-arrest
acute illness that would manifest as unconsciousness
and abnormal breathing, criteria typically used by dis-
patch telecommunicators to identify potential arrest
[9]. A prior single-site study from the United States also
observed a heterogeneous collection of non-arrest condi-
tions, though there was not a description of subsequent
prehospital care [10]. European experiences also indi-
cate that such programs are likely to involve non-arrest
patients [1, 4, 5]. The ratio of non-arrest versus arrest
cases varies across these systems, likely reflecting differ-
ences in triggering dispatch criteria, whether the activa-
tion is automated or is gated by human oversight, and
the community profile of acute illness. Importantly, these
conditions span airway, neurologic, cardiovascular, meta-
bolic, and traumatic conditions, suggesting that the veri-
fied responder should be prepared to consider a range of
illness types.

With regard to the potential for treatment, the hetero-
geneous collection of conditions would need to consider
a range of therapies. Choking, which accounted for 10.5%
of non-arrest cases, is a circumstance where providers
trained with basic skills could possibly provide lifesaving
care without additional supplies. Several other conditions
might also be amenable to early treatment but would
require additional equipment, medication, or training.
For example, 9.8% were assessed by EMS for suspected
drug overdose and received naloxone, suggesting that a
“Verified Responder kit” could include a bag valve mask
and/or naloxone — treatments that are part of the scope
of basic life skills. Other conditions such as seizure,
stroke, or hypoglycemia would require additional skills
or controlled therapies. Importantly, the need for EMS
intervention was variable depending on the underlying
condition; for example, choking required EMS interven-
tion in only 13% while drug overdose was treated with
naloxone in nearly two-thirds. These proportions help



Blackwood et al. BMC Emergency Medicine (2023) 23:79

Page 5 of 8

Eligible 2018-2020
Activations
1779
OHCA 495 (27.9%)
Private 276
Public 219
DOA 261 (14.7%)
Private 197
Public 64
Non-OHCA
1023
Private Public
550 (53.8%) 473 (46.2%)
Altered Mental
— Status — Syncope
86 (18.2%
87 (15.8%) (18.2%)
. Altered Mental
Seizure
82 (14.9%) — Status
' 72 (15.2%)
L Syncope Seizure
77 (14.0%) 64 (13.5%)
Overdose Overdose
76 (13.8%) 57 (12.1%)
| Choking Choking
59 (10.7%) 48 (10.1%)
Other Other
169 (30.3%) 147 (31.1%)

Fig. 1 Flow diagram of activations for OHCA and non-OHCA conditions

gauge how often the Verified Responders might actually
intervene with treatment.

The study has limitations. The investigation provides
an assessment of patient illness profile and the treat-
ment opportunity for a strategy designed to achieve
early intervention for cardiac arrest. The study did not
prospectively attempt to identify non-arrest conditions
or implement a treatment kit that would care for these
non-arrest patients. However, the information from the
current study helps inform the composition of training or

treatment that might be useful if a volunteer responder
program wanted to provide care for non-arrest patients.
Moreover, the distribution of case type can be deter-
mined in part at the dispatch level so a system could
actively work to use this strategy to involve non-arrest
circumstances. Nonetheless, the study did not capture
information about potentially-relevant patient acuity
such as presenting vital signs or active seizure to gauge
illness severity and/or its time sensitivity. Similarly, the
study did not capture information about therapies such
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Table 2 Characteristics of non-OHCA PulsePoint activations
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Total Private Public Syncope Altered Seizure Overdose Choking Trauma
Activations  Activations Activations (n=163) Mental (n=146) (n=133) (n=107) (n=47)
(n=1023) (n=550) (n=473) Status
(n=159)
Age years, 56(32,75) 61(34,79) 52(31,72) 68(48, 82) 70(49, 84) 45(25,61) 34(26, 39) 61(23,77) 58(38,79)
median
(25,75 96)
Female % (n)  43.2(442) 46.0(253) 40.0(189) 46.6(76) 50.9(81) 41.1(60) 33.1(44) 46.7(50) 46.8(22)
Resolved 4.1(42) 3.8(21) 4.4(21) 3.1(5) 0.6(1) 2.13) 7.5(10) 15.0(16) 2.1(1)
prior to EMS
arrival, % (n)
EMS Trans- 76.3(781) 78.9(434) 73.4(347) 75.5(123) 95.6(152) 90.4(132) 85.0(113) 38.3(41) 78.7(37)
port % (n)
EMS Interventions % (n)
vV/IO 43.1(441) 47.1(259) 38.5(182) 39.3(64) 50.3(80) 48.6(71) 60.2(80) 14.0(15) 57.4(27)
ETT 3.3(34) 3.3(18) 34(16) 0.6(1) 3.1(5) 1.4(2) 2.3(3) 1.9(2) 21.3(10)
Oxygen 6.6(68) 4.7(26) 8.9(42) 2.5(4) 1.9(3) 2.7(4) 19.5(26) 10.3(11) 8.5(4)
Airway 54(55) 6.0(33) 4.7(22) 0.6(1) 0.6(1) 2.103) 6.8(9) 13.1(14) 234011)
Cleared
12-Lead 27.9(285) 27.3(150) 28.5(135) 56.4(92) 37.1(59) 24.0(35) 12.8(17) 7.5(8) 8.5(4)
ECG
Glucose 3.1(32) 4.2(23) 1.909) 0.6(1) 3.8(6) 0(0) 0(0) 0(0) 0(0)
Naloxone 9.8(100) 9.6(53) 9.9(47) 0.6(1) 6.3(10) 0(0) 62.4(83) 0(0) 0(0)
No Medical Other Suspected  Respiratory Alcohol Diabetic Cardiac Behavioral/ COVID-19
Issue/ (n=40) Stroke (n=40) Intoxication Emergency Dysrhythmia Mental (n=4)
Sleeping (n=40) (n=33) (n=31) (n=20) Health
(n=48) (n=12)
Age years, 59(22,67) 62(21,84) 78(65, 87) 69(28, 82) 34(24,47) 52(40, 66) 65(53, 84) 46(27,55) 56(32, 65)
median
(25,75t 9%)
Female % (n)  18.8(9) 45.0(18) 47.5(19) 55.0(22) 30.3(10) 41.9(13) 25.0(5) 75.0(9) 100(4)
Resolved 2.1(1) 0(0) 2.5(1) 7.5() 0(0) 3.2(1) 0(0) 0(0) 0(0)
prior to EMS
arrival, % (n)
EMS Trans- 2.1(1) 77.5(31) 100(40) 85.0(34) 66.7(22) 77.4(24) 95.0(19) 66.7(8) 100(4)
port % (n)
EMS Interventions % (n)
V/IO 0(0) 30.0(12) 72.5(29) 42.5(17) 18.2(6) 87.1(27) 50.0(10) 8.3(1) 50.0(2)
ETT 0(0) 2.5(1) 12.5(5) 12.5(5) 0(0) 0(0) 0(0) 0(0) 0(0)
Oxygen 0(0) 2.5(1) 2.5(1) 30.0(12) 0(0) 3.2(1) 5.0(1) 0(0) 0(0)
Airway 0(0) 2.5(1) 17.5(7) 15.0(6) 0(0) 6.5(2) 0(0) 0(0) 0(0)
Cleared
12-Lead 0(0) 17.5(7) 55.0(22) 37.5(15) 9.1(3) 22.6(7) 75.0(15) 8.3(1) 0(0)
ECG
Glucose 0(0) 2.5(1) 2.5(1) 0(0) 0(0) 74.2(23) 0(0) 0(0) 0(0)
Naloxone  0(0) 5 5.002) 2.5(1) 0(0) 3.2(1) 5.0(1) 0(0) 0(0)

as hemorrhage control among the 5% of cases with
trauma, anticonvulsant administration among the 15%
with seizure, or the details of airway clearance which
would have enabled more insightful understanding of
the implications for the volunteer responder program.
Finally, the study did not collect details of response and
actions of the verified responders to non-OHCA events,

rather just the EMS care. Future investigation should
consider a broader and more detailed collection of EMS
treatments as well as a survey of the verified responders
to understand their perspective about specific treatment
opportunities. The investigation occurred in 4 US com-
munities so the profile of patients and subsequent EMS
treatments may not be generalizable to all settings. The
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study did not evaluate some relevant EMS treatments
such as the administration of anticonvulsant treatment.
The results relied in part of EMS reporting of care. Con-
sequently, some basic treatments such as oxygen admin-
istration may not have been comprehensively recorded
such that their reported prevalence likely represent a
lower boundary estimate.

Conclusions

More than half of Verified Responder and layperson noti-
fications were for conditions other than cardiac arrest. A
subset of these conditions may benefit from earlier care
that could be provided by volunteers if they were appro-
priately trained and equipped. Communities consider-
ing this type of crowdsourcing strategy should consider
if and how they wish to be involved with the treatment
of non-arrest conditions that are commonly encountered
during response for suspected cardiac arrest.

Abbreviations

OHCA Out-of-hospital cardiac arrest
EMS Emergency medical services

v Intravenous

10 Intraosseous

ETT Endotracheal Intubation

AED Automated external defibrillator

Supplementary Information

The online version contains supplementary material available at https://doi.
0rg/10.1186/512873-023-00849-z.

Additional file 1.
Additional file 2.

Acknowledgements

Authors would like to thank participating Verified Responders and laypersons
who have volunteered to assist community members in need. We would

also like to thank participating agencies for their dedicated assistance to this
project: City of Madison Fire Department, Sioux Falls Fire & Rescue, City of
Spokane Fire Department, Spokane Valley Fire Department, and Tualatin Valley
Fire & Rescue. The study was supported in part by a grant from Philips Medical
Inc and in consultation and cooperation with PulsePoint.

Authors’ contributions

MD, MC, JC, JR, and CC contributed to acquisition and interpretation of inci-
dent data and in addition to assisting with the draft manuscript. JB analyzed
and interpreted incident data and was a major contributor in writing the
manuscript. MD, BS, BS, JMN, MM, DJ, MG, RP, CR, and TR were major contribu-
tors to study design and in writing the manuscript. All authors read and
approved the final manuscript.

Funding

Research for the current investigation is supported by a grant provided by the
Philips Foundation. AEDs were also generously provided by Philips Medical to
participating Verified Responder agencies.

Availability of data and materials
The datasets used and/or analyzed during the current study are available from
the corresponding author on reasonable request.

Page 7 of 8

Declarations

Ethics approval and consent to participate

All methods for this study were carried out in accordance with relevant guide-
lines and regulations pertaining to research involving human participants. The
study was approved by the University of Washington Investigational Review
Board (STUDY00001970). The study was determined to be minimal risk and

so individual consent was not required. The need for informed consent was
waived by the Institutional Review Board of University of Washington, because
the study was determined to be minimal risk and has no effect on the stand-
ard of care for treatment of subjects. The program was also approved by the
command staff of Spokane Fire Department, Spokane Valley Fire Department,
Sioux Falls Fire Department, and Tualatin Valley Fire & Rescue.

Consent for publication
Not applicable.

Competing interests

Drs. Jorgenson and Gao are employees of Philips Medical. Mr. Price is an
employee of PulsePoint. Research for the current investigation is supported by
a grant provided by the Philips Foundation for which Ms. Blackwood received
funding. All other authors declare that they have no competing interests.
AEDs were also generously provided by Philips Medical to participating Veri-
fied Responder agencies.

Author details

'Seattle & King County Public Health, 401 5th Ave, Suite 1200, Seattle, WA
98104, USA. >Oregon Health & Sciences University, Portland, OR, USA. *Tualatin
Valley Fire & Rescue, Tigard, OR, USA. 4City of Spokane Fire Dept, Spokane,

WA, USA. *Spokane Valley Fire, Spokane Valley, WA, USA. ®Spokane County
EMS Office, Spokane, WA, USA. ’Sioux Falls Fire & Rescue, Sioux Falls, SD, USA.
8University of Wisconsin-Madison, Madison, W1, USA. °City of Madison Fire
Department, Madison, W1, USA. '°Philips Medical, Bothell, WA, USA. ''Pulse-
Point Foundation, Pleasanton, CA, USA. ?University of Washington, Seattle,
WA, USA.

Received: 26 August 2022 Accepted: 13 July 2023
Published online: 27 July 2023

References

1. Scquizzato T, Pallanch O, Belletti A, Frontera A, Cabrini L, Zangrillo A,
Landoni G, Scquizzato T. Enhancing citizens response to out-of-hospital
cardiac arrest: A systematic review of mobile-phone systems to alert
citizens as first responders. Resuscitation. 2020;152:16-25.

2. Ringh M, Rosenqvist M, Hollenberg J, Jonsson M, Fredman D, Nordberg
P, Jarnbert-Pettersson H, Hasselqvist-Ax |, Riva G, Svensson L, Ringh M.
Mobile-phone dispatch of laypersons for CPR in out-of-hospital cardiac
arrest. N Engl J Med. 2015;372:2316-25.

3. Pijls RW, Nelemans PJ, Rahel BM, Gorgels AP. A text message alert system
for trained volunteers improves out-of-hospital cardiac arrest survival.
Resuscitation. 2016;105:182-7.

4. Andelius L, Malta Hansen C, Lippert FK, Karlsson L, Torp-Pedersen C, Kjaer
Ersball A, Kgber L, Collatz Christensen H, Blomberg SN, Gislason GH, Folke
F, Andelius L. Smartphone Activation of Citizen Responders to Facilitate
Defibrillation in Out-of-Hospital Cardiac Arrest. J Am Coll Cardiol.
2020;76(1):43-53.

5. Stieglis R, Zijlstra JA, Riedijk F, Smeekes M, van der Worp WE, Tijssen
JGP, Zwinderman AH, Blom MT, Koster RW. Alert system-supported lay
defibrillation and basic life-support for cardiac arrest at home. Eur Heart J.
2022;43(15):1465-74.

6. Blackwood J, Mancera M, Bavery S, Carbon C, Daya M, VanKeulen B,
Alteneder DN, Helm J, Robertson J, Charbonneau J, Nania JM, Schaeffer
B, Lopez M, Loncon T, Collins B, Charter M, Jorgenson DB, Gao M, Price R,
ReaT. Improving response to out-of-hospital cardiac arrest: The verified
responder program pilot. Resuscitation. 2020;154:1-6.

7. White L, Rogers J, Bloomingdale M, Fahrenbruch C, Culley L, Subido C,
Eisenberg M, Rea T. Dispatcher-assisted cardiopulmonary resuscitation:
risks for patients not in cardiac arrest. Circulation. 2010;121(1):91-7.


https://doi.org/10.1186/s12873-023-00849-z
https://doi.org/10.1186/s12873-023-00849-z

Blackwood et al. BMC Emergency Medicine

(2023) 23:79

Blackwood J, Eisenberg M, Jorgenson D, Nania J, Howard B, Collins

B, Connell P, Day T, Rohrbach C. Rea T Strategy to Address Private
Location Cardiac Arrest: A Public Safety Survey. Prehosp Emerg Care.
2018;22(6):784-7.

Kurz MC, Bobrow BJ, Buckingham J, Cabanas JG, Eisenberg M, Fromm P,
Panczyk MJ, Rea T, Seaman K, Vaillancourt C. American Heart Association
Advocacy Coordinating Committee. Telecommunicator Cardiopulmonary
Resuscitation: A Policy Statement From the American Heart Association.
Circulation. 2020;141(12):e686-700.

SmidaT, Salerno J, Weiss L, Martin-Gill C, Salcido DD. PulsePoint dispatch
associated patient characteristics and prehospital outcomes in a mid-
sized metropolitan area. Resuscitation. 2022;170:36-43. https://doi.org/
10.1016/j.resuscitation.2021.11.007. (PMID: 34774964).

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Page 8 of 8

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



https://doi.org/10.1016/j.resuscitation.2021.11.007
https://doi.org/10.1016/j.resuscitation.2021.11.007

	Characterization of non-cardiac arrest PulsePoint activations in public and private settings
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Background
	Methods
	Study population, design and setting
	Verified responder program
	Measurement
	Outcomes and analysis

	Results
	Discussion
	Conclusions
	Anchor 16
	Acknowledgements
	References


