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Abstract: Introduction: Following Mass Casualty Incidents (MCIs), the sudden surge in demand for essential services disrupts the
balance between available and required resources. This study aimed to systematically identify and categorize existing
systems employed for dispatching professional or lay rescuers during emergencies. Methods: Adhering to the PRISMA
2020 Checklist, the research scrutinized international databases (PubMed, Scopus, and Web of Science) using formu-
lated search strategies. Additionally, a manual search was conducted on Google Scholar and prominent journals em-
ploying specific keywords. Original articles introducing systems for dispatching rescuers to incident sites were included.
Results: Thirty-one of the 23051 initially identified documents were included for data extraction and quality assess-
ment. The comprehensive analysis revealed twenty-two dispatch systems worldwide, contributing to life-saving efforts
in emergencies. Additionally, an evaluation of the articles’ quality using the Mixed Methods Appraisal Tool (MMAT) with
five scores, indicated that more than two-thirds of the identified articles scored four or higher. Summarizing the data ex-
tracted from these systems, four distinct categories of recall system characteristics were identified: general, dispatcher,
responder, and other features. Conclusions: Technology has the potential to revolutionize the delivery of healthcare
services. This study highlights four key elements necessary for the development of dispatch systems that can effectively
mobilize healthcare providers to the incident scene. These elements include general characteristics, dispatcher roles,
responder requirements, and additional features, which equip researchers with the knowledge for designing effective
systems to recall healthcare providers during MCI.
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1. Introduction

The World Health Organization (WHO) defines Mass Casu-

alty Incidents (MCIs) as events that result in a substantial

number of patients, requiring a departure from regular pro-

cedures to effectively manage the situation with the available

resources (1). During MCIs, the sudden increase in demand

for essential services such as triage, treatment, and trans-

portation disrupts the balance between existing resources

and those needed to handle the incident efficiently (2, 3).

Therefore, it is imperative to ensure the timely presence

of human resources and swift access to necessary equip-

ment at the scene to effectively address such incidents (4).

Emergency Medical Services (EMS) globally often encounter
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challenges related to staffing and resource shortages, com-

pounded by the difficulty of reaching sparsely populated ar-

eas to deliver services (5).

Emergency volunteers are pivotal in bolstering the commu-

nity’s ability to respond effectively to incidents. Their close

proximity to fellow community members allows them to be

the initial responders, saving lives and preventing disabili-

ties during emergencies. This role becomes particularly vi-

tal in instances of cardiac emergencies (6). It is imperative

to actively involve communities and encourage community-

based responses to emergencies, especially in rural and chal-

lenging areas where resources may be limited, and geograph-

ical access poses difficulties (7).

In numerous countries today, the deployment of smartphone

applications, Short Message Service (SMS), and Global Po-

sitioning System (GPS) technology has become instrumen-

tal in mobilizing trained volunteers and expert human re-

sources to incident sites (8, 9). Noteworthy among these

systems are applications such as GoodSam (10), Pulsepoint

(11), FirstAED (12), Life Guardians (13), MyResponder (14),
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and Mobile Rescuer (15), which significantly aid volunteers

in their relief efforts. The first practical system for dispatch-

ing rescuers was implemented in Switzerland in 2006, utiliz-

ing a text message-based system (16). Additionally, in 2007,

there was a proposal to employ mobile phone software for

contacting off-duty trained and volunteer employees, to en-

hance the chain of survival in out-of-hospital emergencies

(17).

As previously highlighted, the shortage of human resources

emerges as a significant challenge following MCI. An identi-

fied solution to tackle this concern involves the implemen-

tation of dispatch systems designed to mobilize healthcare

providers and other rescuers to the scene of MCI. The objec-

tive of this study is to conduct a systematic review to iden-

tify and categorize existing systems employed for dispatch-

ing professional or lay rescuers during emergencies. Through

a thorough analysis of the key features of these systems, the

researchers aim to make a valuable contribution to the de-

velopment of a comprehensive system that efficiently dis-

patches health care providers to the scenes of incidents in-

volving MCI.

2. Methods

2.1. Study design and setting

This systematic review commenced its activities after ob-

taining ethical approval from Shahid Sadoughi University of

Medical Science under the code (IR.SSU.SPH.REC.1401.108).

It is noteworthy that the study adhered to the Preferred

Reporting Items for Systematic reviews and Meta-Analyses

(PRISMA) 2020 Checklist. Furthermore, the study protocol

has been registered in the PROSPERO system and assigned

the PROSPERO code (CRD42022367642). The study aimed to

identify the currently employed systems for dispatching pro-

fessional or lay rescuers during emergencies. The secondary

objective involves extracting and classifying the key features

inherent to these identified systems.

2.2. Eligibility criteria

In this systematic review, articles of all types were consid-

ered for inclusion, except for those categorized as review, sys-

tematic review, meta-analysis, editorial, congress proceed-

ing, lecture, conference proceeding, letter, and commentary.

The focus was on articles introducing a system for dispatch-

ing rescuers to the incident site. Articles describing dual dis-

patch scenarios, where emergency forces, the fire brigade,

and the police were simultaneously called through the med-

ical emergency center without utilizing a specific dispatch

system, were excluded. The selection of studies was not re-

stricted by language or time frame.

2.3. Data gathering

An electronic search was conducted on databases such as

PubMed, Scopus, and Web of Science (WOS), without impos-

ing any time restrictions. To ensure comprehensive cover-

age of relevant articles, a manual search on Google Scholar

was also performed using specific keywords. The search ex-

tended to prominent journals in the field, identified through

the results of the initial article search. Furthermore, the ref-

erence lists of articles included in this systematic review were

scrutinized for additional relevant studies. This combined

approach aimed at encompassing a broad spectrum of liter-

ature on the subject.

The features extracted from dispatch systems are categorized

into four main areas: general, dispatcher, responder, and

other features. In instances of disagreements, expert group

discussions were employed to resolve any discrepancies and

ensure consensus.

2.4. Search strategy

To formulate the search strategy, an initial step involved

studying several related articles, from which keywords were

extracted. These keywords were then searched within the

Medical Subject Heading (MeSH) of the PubMed database,

and entry terms for these words were identified. Subse-

quently, the search strategy was crafted for the PubMed

database. The results obtained from the PubMed search

were meticulously examined and analyzed by reviewing

the titles and abstracts of 100 primary articles. The pilot

phase provided the PubMed number needed to read (NNR).

Following this, the search strategy for both Scopus and Web

of Science databases was adjusted under the respective prin-

ciples of each database. The syntax used for each database is

as follows:

PubMed

("emergency medical dispatch"[MeSH Terms] OR "dis-

patch*"[Title/Abstract] OR "deployment"[Title/Abstract]

OR "redeployment"[Title/Abstract] OR "sum-

mon"[Title/Abstract] OR "notif*"[Title] OR "mes-

sage"[Title] OR "recall"[Title] OR "re call"[Title] OR

"app"[Title] OR "communication system*"[Title/Abstract]

OR "hospital communication"[Title/Abstract] OR

"communication hospital"[Title/Abstract] OR "hos-

pital communication systems"[MeSH Terms]

OR "ems communication"[Title/Abstract] OR

"telecommunication*"[Title/Abstract] OR "Telegra-

phy"[Title/Abstract]) AND ("health personnel"[MeSH

Terms] OR "health personnel"[Title/Abstract]

OR "health care provider*"[Title/Abstract] OR

"healthcare provider*"[Title/Abstract] OR "health-

care worker*"[Title/Abstract] OR "health care

worker*"[Title/Abstract] OR "health care profes-

sional*"[Title/Abstract] OR "volunteers"[MeSH

Terms] OR "volunteer*"[Title/Abstract] OR "vol-

untary worker*"[Title/Abstract] OR "volunteer

worker*"[Title/Abstract] OR "volunteer person-

nel"[Title/Abstract] OR "Volunteerism"[Title/Abstract]

OR "untrained personnel"[Title/Abstract] OR "lay res-

cuer*"[Title/Abstract] OR "lay responder*"[Title/Abstract]

OR "lay people"[Title/Abstract] OR "Emergency Re-
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sponders"[MeSH Terms] OR "emergency respon-

der*"[Title/Abstract] OR "first responder*"[Title/Abstract])

Scopus

TITLE-ABS-KEY(dispatch*) OR TITLE-ABS-

KEY(deployment) OR TITLE-ABS-KEY(redeployment)

OR TITLE-ABS-KEY(summon) OR TITLE(notif*) OR

TITLE(message) OR TITLE(recall) OR TITLE(re-call)

OR TITLE(app) OR TITLE-ABS-KEY("communication

system*") OR TITLE-ABS-KEY("hospital communi-

cation") OR TITLE-ABS-KEY("communication hospi-

tal") OR TITLE-ABS-KEY("ems communication") OR

TITLE-ABS-KEY(Telecommunication*) OR TITLE-ABS-

KEY(Telegraphy) AND TITLE-ABS-KEY("health personnel")

OR TITLE-ABS-KEY("health care provider*") OR TITLE-ABS-

KEY("healthcare provider*") OR TITLE-ABS-KEY("healthcare

worker*") OR TITLE-ABS-KEY("health care worker*") OR

TITLE-ABS-KEY("health care professional*") OR TITLE-

ABS-KEY(volunteer*) OR TITLE-ABS-KEY("voluntary

worker*") OR TITLE-ABS-KEY("volunteer worker*") OR

TITLE-ABS-KEY("volunteer personnel") OR TITLE-ABS-

KEY(Volunteerism) OR TITLE-ABS-KEY("untrained person-

nel") OR TITLE-ABS-KEY("lay rescuer*") OR TITLE-ABS-

KEY("lay responder*") OR TITLE-ABS-KEY("lay people") OR

TITLE-ABS-KEY("Emergency Responder*") OR TITLE-ABS-

KEY("First Responder*")

Web of Science

(TS=("Dispatch*") OR TS = ("deployment") OR TS = ("re-

deployment") OR TS = (summon) OR TI = ("notif*") OR

TI = ("message") OR TI = ("recall") OR TI = ("re-call") OR

TI = ("app") OR TS = ("communication system*") OR TS

= ("hospital communication") OR TS = ("communica-

tion hospital") OR TS = ("ems communication") OR TS =

("Telecommunication*") OR TS = ("Telegraphy") ) AND (TS

= ("health personnel") OR TS = ("health care provider*")

OR TS = ("healthcare provider*") OR TS = ("healthcare

worker*") OR TS = ("health care worker*") OR TS = ("health

care professional*") OR TS = ("volunteer*") OR TS = ("vol-

untary worker*") OR TS = ("volunteer worker*") OR TS =

("volunteer personnel") OR TS = ("Volunteerism") OR TS =

("untrained personnel") OR TS = ("lay rescuer*") OR TS =

("lay responder*") OR TS = ("lay people") OR TS = ("Emer-

gency Responder*") OR TS = ("First Responder*") )

To keep researchers informed about potential publications

throughout the review process, an alert has been integrated

into the researcher’s profile. This innovative feature allows

researchers to stay up-to-date with articles that are likely

to be published, thereby enhancing their awareness and

productivity during the review process.

2.5. Selection process

The relevant documents obtained were systematically cate-

gorized in Endnote version 20 (Clarivate, Philadelphia, USA).

Following the removal of duplicates, two researchers inde-

pendently examined the titles and abstracts of the identified

studies. The full texts of these studies were subsequently

scrutinized in line with the objectives of this systematic re-

view. In cases of disagreement between the researchers, thor-

ough discussions were conducted in a group setting, ensur-

ing a collaborative and professional approach to problem-

solving. The method employed for identifying and extract-

ing related articles is illustrated in Figure 1, according to the

PRISMA 2020 flow diagram.

The articles incorporated into this systematic review under-

went thorough examination utilizing a prepared checklist in

Microsoft Excel Version 2013 (Microsoft Corporation, Wash-

ington, USA). Subsequently, the required data from these ar-

ticles were meticulously extracted. The researchers adopted

a collaborative approach to segregate and input the data

from these articles. The information extracted from the ar-

ticles is systematically organized and presented in Tables 1

through 5.

2.6. Risk of bias assessment

Given that no restrictions were imposed on the type of arti-

cles included in this study, the risk of bias was assessed us-

ing the Mixed Methods Appraisal Tool (MMAT) developed

at McGill University to evaluate the quality of articles (18).

This tool allows for the evaluation of quantitative, qualitative,

and mixed-method studies. The scoring method categorizes

studies into five different categories based on their empiri-

cal nature: qualitative studies, randomized controlled quan-

titative studies, non-randomized quantitative studies, quan-

titative descriptive studies, and mixed-method studies. If a

study does not meet the criteria for an empirical study, it is

not considered as such. Each category has its own set of cri-

teria, which are explained in detail. The grading is done using

a scale of (*, **, ***, ****, and *****) at the end of table 1. The

scale indicates that (*) represents the lowest level of evalua-

tion, while (*****) signifies the highest quality.

3. Results

Based on the initial search conducted until June 2024, a

comprehensive analysis was performed on 23051 documents

across three primary databases: PubMed, Scopus, and Web

of Science. Following the removal of duplicate entries and

the application of exclusion criteria, the pool was refined to

10475 documents. A meticulous review and screening pro-

cess, focusing on titles and abstracts, led to the selection of

102 articles for an in-depth full-text examination.

Upon a careful re-evaluation aligned with the systematic re-

view’s objectives, twenty-four articles were identified as rel-

evant and subsequently included in the study. Additionally,

seven articles were incorporated through searches on Google

Scholar (five) and scrutinizing the references of pertinent ar-

ticles (two). Throughout the study’s progression, the search

databases were consistently monitored, and any pertinent

search notifications were verified.

It is imperative to highlight that language restrictions were

not imposed in the search strategy, resulting in the inclusion

of an article written in German (15). For the execution of
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this systematic review, a total of thirty-one articles, spanning

the years 2011 to 2024, underwent a thorough examination.

These articles presented and assessed twenty-two dispatch

systems designed to provide life-saving support during emer-

gencies. Furthermore, an assessment of the articles’ qual-

ity using the MMAT tool revealed that over two-thirds of the

identified articles scored four or higher. Notably, some sys-

tems were covered in multiple articles, and a detailed break-

down of these articles is presented in Table 1.

3.1. General features

The identified systems span across various countries, each

contributing to emergency response initiatives. Noteworthy

systems include those from Denmark, such as FirstAED (9,

12), SimaGo (19), and Heartrunner (20). In the USA, systems

like Save A Victim Everywhere (SAVE) (21), UnityPhilly (22),

and PulsePoint (11, 23, 24) play a crucial role. Sweden is rep-

resented by the Mobile Lifesaver Service (25, 26)and the lay-

responder system (27).

Japan introduces the prototype simulation CFR dispatch sys-

tem (28) and AED-SOS (29), while England features Good-

SAM (10, 30). Singapore contributes to MyResponder (14),

and Israel is represented by The Life Guardians (13, 31). Ire-

land showcases MERIT 3 (32, 33), and Switzerland intro-

duces an APP-based alert system (16). The Netherlands is in-

cluded with the TM-alert system (34-36), and Germany fea-

tures Mobile-Rescuers (15). Korea adopts a Text message

alert system (37), France incorporates Staying Alive (38), and

Spain contributes a Smartwatch application (39). Belgium

introduces EVapp (40), and Bangladesh is represented by

TraumaLink (41). These diverse systems collectively form a

comprehensive landscape of global initiatives in the field of

emergency response.

Among the four highlighted systems [Prototype simulation

CFR dispatch system (28), AED-SOS (29), SAVE (21), Smart-

watch application (39)], it is crucial to emphasize that they

are presently undergoing the prototype simulation phase

and have not been deployed for operational use. The trans-

mission of messages across various systems can be achieved

through diverse methods and approaches. Switzerland’s

APP-based alert system, for instance, has utilized the text

message platform since 2006, and the application platform

has been incorporated into the system in addition to the text

message since 2014 (16). In total, two types of platforms are

employed, including text messages and applications. Among

the fifteen systems designed on the application platform, the

FirstAED (12) system and Smartwatch application (39) are

specifically tailored for IOS and Android operating systems,

respectively. The remaining systems are designed to be com-

patible with both operating systems, as outlined in Table 2.

One of the distinctive features of these systems is the au-

thorization for rescuers to operate in public, residential,

or both environments. Fifteen systems have received ap-

proval to function in both public and residential settings,

while five systems are exclusively permitted for operation in

public places. Additionally, two systems have implemented

their prototypes specifically in residential homes, as outlined

in Table 2. Notably, the PulsePoint system, initially active

in public environments, underwent a significant update in

2017. This update extended the system’s capabilities, allow-

ing a number of professional health care providers to make

calls and conduct consultations in residential settings as well

(23).

In terms of system activity duration, it is noteworthy that

the TM-alert system (34), APP-based alert system (16), EVapp

(40), and PulsePoint (23) operate continuously, providing ser-

vices 24 hours a day, 7 days a week. Conversely, four systems

have specified designated operational hours during the day.

However, several other systems lack explicit information re-

garding the duration of their activity, whether during the day

or night.

These General features are detailed in Table 2.

3.2. Dispatcher features

Consideration must be given to the device or center respon-

sible for sending notifications, the criteria governing system

activation, and whether this activation is performed auto-

matically or manually.

Exceptions include the GoodSAM (10), UnityPhilly (22), and

AED-SOS (29) systems, which empower bystanders to di-

rectly call for help through the systems and the local dis-

patch center. Conversely, most other systems only permit

the local dispatch center to request assistance from volun-

teer rescuers through the pre-hospital emergency system.

The TraumaLink system employs a dedicated contact num-

ber (TraumaLink call center) for this purpose (41). Notably,

the Smartwatch application, included in this study, adopts a

unique approach by activating the alarm in the absence of

a heartbeat or if a patient falls. If the alarm is not deacti-

vated within three seconds, an alert is sent from the patient’s

smartwatch app to volunteers’ smartphone apps within a

300-meter range and the platform installed in the EMS cen-

ter (39) (Table 3).

Activation criteria vary based on the specific objectives of

system implementation in different events. Of the twenty-

two identified systems, fifteen are dedicated to responding

specifically to the Out of Hospital Cardiac Arrest (OHCA) in-

cident. UnityPhilly focuses on drug overdose incidents (22),

while TraumaLink addresses road incidents and has recently

expanded to include other types of medical emergencies (41).

Additionally, five systems are designed to specifically han-

dle cardiac events, including other medical emergencies like

MCI (Table 3).

Moreover, age is a significant activation criterion in several

systems. Four systems specify the call system is for adults and

won’t activate for children under the age of eight. SimaGo

restricts activation for children under seven (19), and the

Text message alert system limits activation for children un-

der eighteen (37). Only the GoodSAM system indicates the

ability to call both adults and children (10) (Table 3).
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In addition to the age limits, systems mention other causes

for non-activation. These include non-cardiac causes of car-

diac arrests, trauma or suicide (reported in six cases), inci-

dents in dangerous environments (five cases), close proxim-

ity of an ambulance to the incident scene or ambulance wit-

nessed (four cases), and lack of a clear address (one case) (Ta-

ble 3).

A noteworthy feature of the Dispatch center is its capabil-

ity to automatically activate the system simultaneously with

EMS dispatch, observed in three systems. Conversely, other

systems necessitate manual activation by the operator based

on prevailing conditions (Table 3). Furthermore, in the sev-

enteen recognized systems, rescuer selection is efficiently

automated based on pre-established configurations. Five

systems mention that the dispatch center operator can in-

tervene in rescuer selection, if necessary, based on prevailing

conditions (Table 3).

The process for locating and dispatching rescuers to incident

sites involves utilizing GPS or pre-registered addresses to au-

tomatically calculate the distance between the rescuer and

the incident site, based on the bystander’s contact informa-

tion. Subsequently, the system reaches out to the closest in-

dividuals within a specific range or to all individuals in the

vicinity.

The findings of the present study reveal that the TM-alert

system (34), Text message alert system (37), and TraumaLink

(41) measure the position and distance of rescuers from the

incident site based on predetermined addresses, while other

systems rely on information obtained from GPS for position-

ing. The app system in Belgium employs two methods to lo-

cate rescuers effectively. Initially, it uses GPS technology to

pinpoint the rescuer’s location. If there is no response within

a certain distance, the system then checks the registered ad-

dresses of the rescuer’s workplace and residence (40). In such

cases, it initiates a search to locate the rescuer and alerts

nearby individuals via SMS.

Additionally, the SAVE system sends help requests to all vol-

unteers regardless of their location and estimated distance

(21).

Another notable dispatcher feature of emergency dispatch

systems is determining the Maximum Activation Radius to

select the closest emergency responders. This distance varies

from 200 meters to 5000 meters on foot and up to 10 km by

car. In certain systems, this distance can be variable and ad-

justed by the operator. Alternatively, it may not have a spe-

cific numerical value, and the decision to modify the distance

is based on comparing the estimated arrival time of EMS and

the maximum estimated arrival time of rescuers at the inci-

dent scene (Table 3).

The number of rescuers summoned to the incident scene

varies across systems. For instance, SimaGo (19) and Mobile-

Rescuers (15) systems summon two people, while the TM-

alert system can call up to 30 to the scene of the incident

(34). Eleven systems mention calling all available volunteers

within a specified range (Table 3). It’s important to note that

the number of individuals summoned can vary based on the

system’s location within a city or different countries. For ex-

ample, the GoodSAM system in England adopts different ap-

proaches, calling three people in London compared to five

people in East Midland (10). Additionally, even within a sin-

gle area, a specific system may adopt different approaches

in various incidents. In Israel, the Life Guardian system in-

creases the identification range of volunteers in MCIs by ex-

panding the radius (13).

Another noteworthy facet of the examined systems is the

maximum time allocated for rescuers to respond to a help re-

quest message. This feature is of paramount importance as it

ensures that the crucial golden response time is utilized effi-

ciently, providing other potential rescuers with an opportu-

nity to respond. Interestingly, the specified time limits vary,

ranging from a swift 20 seconds and 35 seconds to a some-

what more lenient 2 minutes, as detailed in Table 3.

Another notable feature in systems designed to summon res-

cuers to incident sites, particularly those specialized in Out of

Hospital Cardiac Arrest (OHCA), is their integration with the

identification database of registered Automated External De-

fibrillators (AEDs) in the vicinity. These systems accurately

identify and locate nearby AEDs, providing crucial informa-

tion to rescuers at the scene. Additionally, eight dispatch cen-

ters allocate specific roles to rescuers, suggesting that those

closest to the AED device retrieve it and proceed to the pa-

tient, while others head directly to the patient. For example,

the MyResponder system delivers AEDs promptly using taxis

(14), and in systems like SimaGo (19) or MERIT3 (32), respon-

ders equipped with AEDs in their vehicles are deployed.

These dispatcher features are detailed in Table 3.

3.3. Responder features

Various rescuers contribute to different systems, encompass-

ing off-duty healthcare professionals, lay rescuers, off-duty

firefighters, and community first responders (CFRs). Recruit-

ment methods involve diverse approaches such as newspa-

per advertisements, websites, social media, television cam-

paigns, and citywide posters to encourage cooperation. Ex-

amples include the MERIT3 system inviting General Practi-

tioners (GPs) (32), SimaGO selecting and inviting home care

providers through the municipality (19), and TraumaLink en-

gaging individuals living around highways (41).

The importance of training rescuers is a common consid-

eration in these systems. Notably, not all systems require

mandatory training. For instance, both the PulsePoint (11)

and Heartrunner (20) systems do not require a training cer-

tificate. However, an impressive 84% and 98% of individu-

als in these systems, respectively, have voluntarily completed

training programs. The MyResponder system accepts indi-

viduals based on their self-declaration of readiness to partic-

ipate without necessitating confirmation of special training

courses (14). The GoodSAM system facilitates the registra-

tion of relief organizations on the platform, allowing them to

confirm the membership of professional forces under their
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organization (10).

In this study, all identified systems were voluntary, allowing

rescuers the autonomy to accept or decline aid as they see fit

(Table 4).

Among the identified systems, nine of them empower res-

cuers to specify their status, enabling dispatch center oper-

ators to ascertain whether the rescuer is actively responding

or currently unavailable. In the prototype simulation CFR

dispatch system, rescuers can proactively communicate their

readiness by selecting options like ’dispatch possible,’ ’dis-

patch impossible,’ ’dispatched,’ or ’arrived’ (28). In Unity-

Philly, once an alarm is received, responders can promptly

choose between two states: En-route or Can’t go (22), facili-

tating swift decision-making.

Another responder feature of the identified dispatch systems

is the capability to track and determine the location of other

rescuers. This enables rescuers to monitor both fellow res-

cuers and official Emergency Medical Services (EMS) forces,

providing real-time information on their position and quan-

tity. Systems like GoodSAM (10), The Life Guardians (13), and

UnityPhilly (22) have incorporated this capability into their

application platforms.

In terms of communication the responder with the dispatch

center during a mission, if necessary, various systems offer

diverse options. For example, the GoodSAM system facili-

tates video calls (10), while the UnityPhilly system takes it a

step further, providing not only video calls but also the capa-

bility to engage in chat conversations with the signal center

and fellow rescuers (22). Moreover, eight other systems have

indicated the availability of voice calls between the rescuer

and the dispatch center (Table 4).

A crucial feature mentioned by ten systems is the ability to

receive a report from the rescuer after a mission. Notably, the

MyResponder system allows users to send photos or videos

to the dispatch center, facilitating comprehensive reporting

of their mission (14).

Among the identified systems, only the Mobile Lifesaver Ser-

vice operates rescuer without any equipment (25). In con-

trast, the other twenty-one systems mention various types of

first aid and resuscitation equipment, either in the posses-

sion of the rescuer or with access provided to the rescuer (Ta-

ble 4).

The most frequently mentioned equipment across the sys-

tems is the AED, integrated into the dispatch process by sev-

enteen systems.

However, the methods of accessing this device vary among

the systems. In fifteen systems, the information bank con-

taining the location of AEDs in a region is linked to the recall

system, and if needed, the address of the nearest devices is

made available to the rescuer in the system as a map link. The

MERIT3 (32) and SimaGo (19) systems equip rescuers with

an AED and a bag of protective equipment, including gloves,

which they carry in their vehicles. Moreover, the MyRespon-

der system not only locates AED devices but also utilizes taxis

in the city to swiftly transport the defibrillator to the incident

site (14) (Table 4).

Beyond AED devices, various systems employ additional

equipment. For example, the Life Guardian system provides

a kit with essential first aid equipment, including a mask, air-

way, and tourniquet. It is noteworthy that the contents of this

kit differ for professional rescuers and lay rescuers (13). Addi-

tionally, the Mobile-Rescuer system, which relies on profes-

sional volunteers, mentions masks and gloves as the primary

equipment used in this system (15). The TraumaLink system

is recognized for placing first aid kits in locations accessible

24/7 (41). In terms of medical equipment, the American Uni-

tyPhilly system enables volunteers to carry a kit containing

two doses of nasal naloxone. The system also displays the lo-

cation of pharmacies equipped with this drug within the app,

allowing rescuers to acquire it if necessary. These volunteers

have undergone training on how to administer the medicine

and its indications (22).

These response features are detailed in Table 4.

3.4. Other features

Legal considerations are a prominent focus across all sys-

tems, emphasizing the voluntary nature of rescuer partici-

pation without any obligation to accept missions. However,

two systems, Mobile-Rescuers (15) and SimaGo (19), explic-

itly state that accepting a rescue mission doesn’t grant per-

mission to violate traffic laws, emphasizing the need for res-

cuers to adhere to rules and speed limits.

A crucial legal aspect highlighted in the Mobile Lifesaver Ser-

vice (25) is the commitment expected from rescuers to main-

tain patient confidentiality. Additionally, ensuring permis-

sion and proper handling of real-time location tracking infor-

mation of rescuers are emphasized in the Mobile-Rescuers

system (15).

Insurance coverage is explicitly mentioned in only five sys-

tems (Table 5). The PulsePoint system specifies that profes-

sional rescuers, when verified and considered as such, will

be contractually provided compensation and liability protec-

tion by their employer organization for off-duty responses

(23). The MyResponder system clarifies that rescuers hold no

obligation or legal responsibility for injuries, such as broken

ribs, occurring during cardiopulmonary resuscitation (CPR)

(14).

Notably, none of the systems mentions financial or other ad-

vantages for rescuers, and there is no explicit mention of eth-

ical issues, complaints, or abuse in any system.

These other features are detailed in Table 5.

4. Discussion

The effective response to incidents heavily depends on the

organized deployment of resources, especially specialized

human expertise. Achieving this requires responding organi-

zations to prioritize the development of rescuer dispatch sys-

tems that are not only precise but also practical in the face of

incidents and disasters. Drawing from the experiences gar-

nered through diverse recall systems is instrumental in ad-
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vancing this objective.

The study’s findings underscore the diverse nature of recall

systems, which have been published as original articles, scor-

ing rather high in the MMAT evaluation index (Table 1). The

results indicate the identification and categorization of four

main areas: general, dispatcher, responder, and other fea-

tures (Tables 2-5).

The study’s findings suggest that current recall systems pre-

dominantly prioritize the use of application platforms for

calls and notifications. However, some systems depend

solely on SMS, while others employ both methods. A com-

parative analysis in Switzerland revealed that the applica-

tion platform resulted in a quicker response time (28%) com-

pared to SMS (17%), leading to faster initiation of resuscita-

tion efforts and improved outcomes, including a higher sur-

vival rate (16). While the trend leans towards application-

based communication, maintaining the ability to send SMS

acts as a backup in scenarios where internet access on mo-

bile phones is unavailable.

Apart from the chosen platform, the notification reception

method is equally significant. Numerous systems employ not

only text notifications but also incorporate voice alarms (25,

27, 31), enhancing the effectiveness of message delivery. The

GoodSAM system, for instance, experienced instances where

volunteers didn’t notice text messages, emphasizing the im-

portance of an audible alarm (10, 30). Additionally, the Pulse-

Point system introduced a silence override feature in its De-

cember 2018 update to mitigate non-response during silent

mode, further addressing potential notification challenges

(23).

The study’s findings reveal that the majority of systems pre-

dominantly utilize GPS, a cloud-based location service, to

identify rescuers within a specified radius of activity, esti-

mating their distance from the incident site. Additionally, a

few systems opt for registering people’s postal addresses in a

database to locate rescuers and the rescuer will receive the

address of the incident site in text form. However, it is cru-

cial to recognize that employing this second method presents

challenges, including the lack of accuracy in transmitting text

addresses and the absence of a guide map to precisely pin-

point the incident’s location.

It is noteworthy that despite the growing prevalence of loca-

tion services, some countries, such as South Korea, impose

legal restrictions on tracking individuals’ locations using GPS

(37).

Moreover, it is crucial to consider the domain of the system’s

activity. Research indicates that over 70% of OHCA incidents

take place in residential areas (21, 42). Additionally, the rate

of survival in cardiac incidents has seen a significant increase

since the system’s implementation in homes (36, 42). This

enhanced performance in residential settings during OHCA

incidents may be attributed to the higher frequency of emer-

gencies in such areas and potential delays in the arrival of

emergency services. However, it appears that widely used

systems like Life Guardians, which handle not only cardiac

incidents but also other events like MCI, primarily concen-

trate on public areas with high foot traffic and congestion

(13). Therefore, when designing a recall system, it is imper-

ative to define the scope of its activity while considering the

intended purpose of the system.

The efficacy of the system is not only contingent on its oper-

ation within indoor or outdoor environments but is also in-

fluenced by population density, distinguishing between ur-

ban and rural settings. An enlightening study underscores

that despite fewer volunteers in rural areas, the extended re-

sponse time of emergency services allows volunteers to po-

tentially reach the incident scene earlier (43).

Delving into dispatcher features, this study explores the se-

lection of an appropriate distance between the rescuer and

the incident scene.

Concerning the GoodSAM system, findings reveal several in-

fluencing factors. Despite the disparity in the maximum ra-

dius between London (500m) and East Midlands (800m), in-

creasing this distance results in a higher number of activated

alarms. However, this expansion does not significantly im-

pact the level of acceptance and response from system vol-

unteers (30). To accurately determine the optimal radius, it is

imperative to consider not only the number of active individ-

uals within the system but also the mode of transportation

(foot or car) and the geographical features of the area. The

nature of the incident is also important in radius determina-

tion. For instance, in the Life Guardians system, volunteers

are mandated to reach the scene within five minutes for ev-

eryday incidents. Conversely, in the case of MCI, this radius

can be extended (13). Therefore, when configuring the sys-

tem for MCI-related scenarios, it is crucial to acknowledge

that the radius of the system’s activity may differ and even

surpass that of incidents involving OHCAs. This variation is

attributed to the greater number of responders required due

to the higher count of injured individuals, thus necessitating

a more extensive and adaptable response operation.

Emphasizing the significance of dispatch center considera-

tions, Brooks et al. (11) posit that various technical factors

can hurt recall systems.

These factors encompass the volume of notifications, the ac-

curacy of GPS positioning, the choice of an unsuitable activ-

ity radius, an inadequate number of responders, and an in-

appropriate trigger for accurate incident identification.

In the context of selecting an appropriate trigger, it is note-

worthy that various systems examined in this study exhibit a

notable incidence of false alarms. Notably, the lay-responder

system manifests a false alarm rate of 66%, indicating that

only three out of ten OHCA incidents are accurately identi-

fied (27). Similarly, in the case of MERIT3, only 30% of the

missions were verified as genuine OHCA cases (33). This sce-

nario can be discouraging for volunteers and emphasizes the

imperative need for a specific and up-to-date protocol to pre-

cisely identify emergency cases for triggering purposes.

Moreover, it is imperative to regularly reassess system per-

formance guidelines. For instance, in the aftermath of the
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COVID-19 pandemic, essential adjustments should be made,

such as the provision of personal protective equipment for

responders (44) or prioritizing chest-compression-only tech-

niques (45).

The perilous circumstances presented by the pandemic have

impacted the activation of numerous recall systems, high-

lighting that hazardous environments serve as a cautious cri-

terion for mobilizing volunteers. Although Andelius et al.’s

study (46) indicates that the risk of physical injury to vol-

unteer responders during activations for OHCA incidents in

Denmark is minimal, it’s crucial to recognize that these find-

ings are specific to OHCA incidents. They do not encom-

pass other categories of incidents, such as traumatic events

and MCI. Beyond physical harm, it is essential to recognize

the potential for psychological repercussions, encompassing

anxiety and post-traumatic stress disorder (PTSD). Accord-

ing to Kragh et al. (47), the most significant risk factors for

psychological injury in volunteers include a lack of prior CPR

training, young age, female sex, engagement in CPR opera-

tions, and arriving before EMS. It seems that sending a re-

port after a mission and rescuer’s follow-up offers the valu-

able benefit of assessing individuals’ physical and psycholog-

ical distress (48).

The overarching objective of entire recall systems is to expe-

dite access to patients and execute crucial procedures within

the critical golden time. Consequently, when formulating a

recall system for incidents, particularly in the context of MCI,

it becomes pivotal to identify critical areas and high-risk lo-

cations within society. This involves recognizing vulnerable

patients residing in nursing homes and pinpointing hotspots

and areas with a high incidence of traffic accidents. Such

identification allows for the strategic deployment of volun-

teer responders close to these areas, as exemplified by the

Traumalink system in Bangladesh, which has demonstrated

remarkable results in enhancing response times to traffic in-

cidents. In this system, volunteers are meticulously selected

from residents living near the accident-prone highways, en-

suring a swift and efficient emergency response (41).

Conversely, Ringh et al. (25) concede in their study that the

greater the number of volunteers close to the patient, the

higher the likelihood that rescuers will reach the incident

scene before EMS. This approach is also adopted by the Life

Guardians and Traumalink systems in the context of MCI,

where the radius for selecting rescuers is expanded to ensure

a more comprehensive and rapid emergency response (13,

41).

Apart from the quantity of rescuers, the speed of their arrival

is also contingent on the system activation algorithm and the

selection process.

Among the systems scrutinized, both automatic and manual

methods were utilized for activating the systems and select-

ing rescuers. As mentioned earlier, the automation of system

activation notably expedites operational workflows. For in-

stance, in the case of the automatic PulsePoint system, res-

cuers managed to reach the incident site 30 seconds earlier

than EMS. However, it is crucial to acknowledge that this au-

tomation might lead to a reduction in event specificity and

an increase in the false alarm rate (24).

However, when dispatch operators manually select volun-

teers, the system can substantially enhance service quality

by allowing the choice between lay rescuers and professional

rescuers within the same geographic area. Validating these

findings, a study indicates that individuals with more edu-

cated neighbors are more likely to survive and be offered as-

sistance during cardiac arrest incidents (49).

The availability of emergency equipment is a crucial factor

influencing the quality of service delivery. Based on the in-

sights gleaned from this study, which identified seventeen re-

call systems, it becomes imperative to underscore the impor-

tance of OHCA-specialized recall systems that prioritize ac-

cess to AEDs. Hence, when considering the incorporation of

this feature into the system, meticulous attention should be

directed towards factors such as ensuring an adequate num-

ber of AED devices and assessing the financial implications.

In the assessment of equipment used in various recall sys-

tems, it is noteworthy that the UnityPhilly system stands out

as the only one proposing the use of medication, specifically

nasal naloxone, as a primary tool (22). The findings from this

study suggest that, currently, pharmaceutical interventions

do not play a prominent role not only in systems designed

specifically for OHCA, but also in those operating in all emer-

gencies. The inclusion of tools such as tourniquets, airways,

and bandages in responders’ kits suggests a prioritization of

measures like bleeding control and ensuring open airways.

This focus on bleeding control is further substantiated by ex-

amining measures taken by systems specializing in traumatic

events (41).

In the responder’s domain, the efficacy of employing incen-

tives for volunteers within recall systems has received limited

attention. In a qualitative study, Timmons et al. recognized

that individuals volunteer for diverse reasons, encompassing

a desire to engage in humanitarian work, acquire experience

for future careers, and enhance self-confidence. Financial

considerations also wield a substantial influence in shaping

their decision-making (50).

Moreover, the incorporation of insurance or legal support for

rescuers can significantly enhance the appeal and function-

ality of these individuals within the system. Upon review-

ing the analyzed systems, it is evident that among the five

systems providing insurance coverage for volunteer rescuers,

three exclusively engage professionals within their frame-

work (15, 23, 32). In Italy, the Italian Resuscitation Coun-

cil (IRC) advocates for the enactment of a law as part of the

Systems Saving Lives (SSL) guideline. This proposed law in-

cludes provisions to ensure legal protection for lay rescuers

(51). Such initiatives underscore the importance of both in-

surance coverage and legal safeguards to alleviate concerns

and actively encourage individuals to participate in rescue

operations. Moreover, a frequently underestimated aspect in

the functioning of these systems, necessitating legal consid-
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eration, is the establishment of trust among individuals to-

wards unfamiliar rescuers. This becomes particularly cru-

cial in scenarios like home visits, where apprehensions about

potential theft or abuse may arise. To mitigate this con-

cern and foster trust between strangers and those in need

of assistance, it has been observed that trained volunteers

in Bangladesh are equipped with an ID card featuring their

photo and profile, along with a fluorescent vest displaying

the TraumaLink logo (41). Finally, as previously mentioned,

the predominant focus of recall systems is on incidents in-

volving OHCA, with limited attention dedicated to designing

and implementing specific systems tailored for MCI. In the

scoping review study conducted by Valeriano et al. (52) the

available technologies for recall only in OHCA have been ex-

amined.

To address this gap, when scrutinizing existing recall sys-

tems, it is imperative to also consider the primary needs and

existing capacities of the target community. In support of

this perspective, Chalikro et al. (53) in Thailand introduced

a community-based prehospital service management model

led by volunteers, comprising three core phases: needs as-

sessment to evaluate the current situation and understand

the socio-cultural context of the society, capacity building

to identify suitability, and evaluation. The strength of this

model lies in its extraction from the heart of the society itself,

in contrast to others presented by government organizations.

To ensure the practicality and efficacy of the system, it is

crucial to address the challenges associated with its imple-

mentation alongside the fundamental design. Additionally,

it is imperative to acknowledge the cultural, linguistic, and

gender-related challenges faced by rescuers when delivering

assistance and services, particularly in rural and remote ar-

eas. Unfortunately, the systems identified in this study have

given scant attention to this crucial factor. For instance, the

AED-SOS system notes that the significant difference in AED

usage between women and men should be considered in vol-

unteer selection (29). Similarly, the Traumalink system out-

lines actions such as negotiations with local religious and

civil leaders, as well as family members of potential volun-

teers, to overcome cultural and religious barriers that may

discourage women from participating (41). Therefore, ad-

dressing these challenges and evaluating them in alignment

with the cultural, social, and economic characteristics of the

society in which the emergency recall system will be imple-

mented is essential.

5. Limitations

Despite our endeavor in this study to identify all systems for

recalling rescuers to the incident scene through a systematic

review method, it is essential to acknowledge that we cannot

assert the identification of all existing systems. This limita-

tion arises from instances where systems may not have been

published for various reasons, or their introduction may have

taken the form of a letter to the editor (54). To address this,

we recommend conducting review studies that consider grey

literature to ascertain if there are reports available in sources

beyond reliable scientific databases.

6. Conclusions

Technology can open a new window for the provision of

health care services. By identifying and examining emer-

gency dispatch systems, this research aimed to offer a com-

prehensive understanding of the current technological land-

scape. This study highlighted four key elements necessary for

the development of dispatch systems that can effectively mo-

bilize healthcare providers to the incident scene. These el-

ements include general characteristics, dispatcher roles, re-

sponder requirements, and additional features. The findings

of this study could be used to enhance existing recall systems

and may also be informative for possible future developers of

new rescuer recall systems in MCI.

7. Declarations

7.1. Acknowledgements

None.

7.2. Conflict of interest

The authors declare no conflict of interest.

7.3. Funding and support

This study is part of a PhD thesis that was conducted un-

der the auspices of the Department of Health in Disaster and

Emergencies, Faculty of Public Health, Shahid Sadoughi Uni-

versity of Medical Sciences, Yazd, Iran.

7.4. Authors’ contribution

Study design and writing protocol by all authors, data col-

lection and data extraction by (N.M) and (MR.Kh), draft-

ing of the abstract by (MR.Kh), Supervision of methodol-

ogy by (O.Y), Writing an original draft of the manuscript by

(N.M), (S.FA) and (MR.Kh), Investigation, review and editing

by (O.Y).

7.5. Data Availability

The authors guarantee that data from the study are available

and will be provided if anyone needs them.

7.6. Using artificial intelligence chatbots

The authors declare that they have not used artificial intelli-

gence.

References

1. Khajehaminian MR, Ardalan A, Keshtkar A, Hosseini

Boroujeni SM, Nejati A, Ebadati EO, et al. A systematic lit-

erature review of criteria and models for casualty distri-

bution in trauma related mass casualty incidents. Injury.

2018;49(11):1959-68.

This open-access article distributed under the terms of the Creative Commons Attribution NonCommercial 3.0 License (CC BY-NC 3.0).
Downloaded from: https://journals.sbmu.ac.ir/aaem/index.php/AAEM/index



N. Mazaheri et al. 10

2. Levi L, Michaelson M, Admi H, Bregman D, Bar-

Nahor R. National strategy for mass casualty situations

and its effects on the hospital. Prehosp Disaster Med.

2002;17(1):12-6.

3. Hammond J. Mass casualty incidents: planning implica-

tions for trauma care. Scand J Surg. 2005;94(4):267-71.

4. Aylwin CJ, König TC, Brennan NW, Shirley PJ, Davies G,

Walsh MS, et al. Reduction in critical mortality in urban

mass casualty incidents: analysis of triage, surge, and re-

source use after the London bombings on July 7, 2005.

The Lancet. 2006;368(9554):2219-25.

5. Matinrad N, Reuter-Oppermann M. A review on initia-

tives for the management of daily medical emergencies

prior to the arrival of emergency medical services. Cent

Eur J Oper Res. 2022;30(1):251-302.

6. Epstein RH, Ekbatani A, Kaplan J, Shechter R, Grunwald

Z. Development of a staff recall system for mass casualty

incidents using cell phone text messaging. Anesth Analg.

2010;110(3):871-8.

7. Brady WJ, Mattu A, Slovis CM. Lay responder care for an

adult with out-of-hospital cardiac arrest. N Engl J Med.

2019;381(23):2242-51.

8. Miller S, Falk J. Out of hospital cardiac arrest, there’s an

app for that. Resuscitation. 2020;152:199-200.

9. Sarkisian L, Mickley H, Schakow H, Gerke O, Jørgensen G,

Larsen ML, et al. Global positioning system alerted vol-

unteer first responders arrive before emergency medical

services in more than four out of five emergency calls. Re-

suscitation. 2020;152:170-6.

10. Smith CM, Wilson MH, Ghorbangholi A, Hartley-Sharpe

C, Gwinnutt C, Dicker B, et al. The use of trained volun-

teers in the response to out-of-hospital cardiac arrest -

the GoodSAM experience. Resuscitation. 2017;121:123-6.

11. Brooks SC, Simmons G, Worthington H, Bobrow BJ, Mor-

rison LJ. The PulsePoint Respond mobile device applica-

tion to crowdsource basic life support for patients with

out-of-hospital cardiac arrest: Challenges for optimal

implementation. Resuscitation. 2016;98:20-6.

12. Henriksen FL, Schorling P, Hansen B, Schakow H, Larsen

ML. FirstAED emergency dispatch, global positioning of

community first responders with distinct roles - a solu-

tion to reduce the response times and ensuring an AED to

early defibrillation in the rural area Langeland. Int J Netw

Virtual Organ. 2016;16(1):86–102.

13. Jaffe E, Dadon Z, Alpert EA. Wisdom of the Crowd in Sav-

ing Lives: The Life Guardians App. Prehosp Disaster Med.

2018;33(5):550-2.

14. Ming Ng W, De Souza CR, Pek PP, Shahidah N, Ng YY,

Arulanandam S, et al. myResponder Smartphone Appli-

cation to Crowdsource Basic Life Support for Out-of-

Hospital Cardiac Arrest: The Singapore Experience. Pre-

hosp Emerg Care. 2021;25(3):388-96.

15. Stroop R, Strickmann B, Horstkötter H, Kuhlbusch T,

Hartweg H-R, Kerner T. Smartphone-basierte First-

Responder-Alarmierung „Mobile Retter “. Notarzt.

2015;31(05):239-45.

16. Caputo ML, Muschietti S, Burkart R, Benvenuti C, Conte

G, Regoli F, et al. Lay persons alerted by mobile applica-

tion system initiate earlier cardio-pulmonary resuscita-

tion: A comparison with SMS-based system notification.

Resuscitation. 2017;114:73-8.

17. Landoni G, Biselli C, Maj G, Zangrillo A. Faster rings in

the survival chain: Mobile phones could improve the re-

sponse to the dedicated emergency call system. Resusci-

tation. 2007;75(3):547.

18. Hong QN, Fàbregues S, Bartlett G, Boardman F, Cargo

M, Dagenais P, et al. The Mixed Methods Appraisal Tool

(MMAT) version 2018 for information professionals and

researchers. Education for information. 2018;34(4):285-

91.

19. Hansen SM, Brøndum S, Thomas G, Rasmussen SR,

Kvist B, Christensen A, et al. Home care providers to the

rescue: a novel first-responder programme. PLoS One.

2015;10(10):e0141352.

20. Andelius L, Malta Hansen C, Lippert FK, Karlsson L, Torp-

Pedersen C, Kjær Ersbøll A, et al. Smartphone activation

of citizen responders to facilitate defibrillation in out-of-

hospital cardiac arrest. J Am Coll Cardiol. 2020;76(1):43-

53.

21. Kern KB, Colberg TP, Wunder C, Jr., Newton C, Slepian

MJ. A local neighborhood volunteer network improves

response times for simulated cardiac arrest. Resuscita-

tion. 2019;144:131-6.

22. Schwartz DG, Ataiants J, Roth A, Marcu G, Yahav I, Coc-

chiaro B, et al. Layperson reversal of opioid overdose sup-

ported by smartphone alert: a prospective observational

cohort study. EClinicalMedicine. 2020;25:100474.

23. Blackwood J, Mancera M, Bavery S, Carbon C, Daya

M, VanKeulen B, et al. Improving response to out-of-

hospital cardiac arrest: the verified responder program

pilot. Resuscitation. 2020;154:1-6.

24. Smida T, 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.

25. Ringh M, Fredman D, Nordberg P, Stark T, Hollenberg J.

Mobile phone technology identifies and recruits trained

citizens to perform CPR on out-of-hospital cardiac ar-

rest victims prior to ambulance arrival. Resuscitation.

2011;82(12):1514-8.

26. Ringh M, Rosenqvist M, Hollenberg J, Jonsson M, Fred-

man D, Nordberg P, et al. Mobile-phone dispatch of

laypersons for CPR in out-of-hospital cardiac arrest. The

New England journal of medicine. 2015;372(24):2316-25.

27. Berglund E, Claesson A, Nordberg P, Djärv T, Lundgren P,

Folke F, et al. A smartphone application for dispatch of

lay responders to out-of-hospital cardiac arrests. Resus-

citation. 2018;126:160-5.

28. Yonekawa C, Suzukawa M, Yamashita K, Kubota K, Ya-

suda Y, Kobayashi A, et al. Development of a first-

This open-access article distributed under the terms of the Creative Commons Attribution NonCommercial 3.0 License (CC BY-NC 3.0).
Downloaded from: https://journals.sbmu.ac.ir/aaem/index.php/AAEM/index



11 Archives of Academic Emergency Medicine. 2024; 12(1): e58

responder dispatch system using a smartphone. J

Telemed Telecare. 2014;20(2):75-81.

29. Hatakeyama T, Nishiyama C, Shimamoto T, Kiyohara K,

Kiguchi T, Chida I, et al. A smartphone application to

reduce the time to automated external defibrillator de-

livery after a witnessed out-of-hospital cardiac arrest:

a randomized simulation-based study. Simul Healthc.

2018;13(6):387.

30. Smith CM, Lall R, Fothergill RT, Spaight R, Perkins GD.

The effect of the GoodSAM volunteer first-responder

app on survival to hospital discharge following out-of-

hospital cardiac arrest. Eur Heart J Acute Cardiovasc

Care. 2022;11(1):20-31.

31. Dadon Z, Alpert EA, Jaffe E. Utilizing Advanced Telecom-

munication Strategies to Enhance the Response of Emer-

gency Medical Services Volunteers. Disaster Med Public

Health Prep. 2021;15(1):86-91.

32. Barry T, Conroy N, Headon M, Egan M, Quinn M, Deasy

C, et al. The MERIT 3 project: Alerting general practi-

tioners to cardiac arrest in the community. Resuscitation.

2017;121:141-6.

33. Barry T, Headon M, Quinn M, Egan M, Masterson S,

Deasy C, et al. General practice and cardiac arrest com-

munity first response in Ireland. Resuscitation Plus.

2021;6:100127.

34. Zijlstra JA, Stieglis R, Riedijk F, Smeekes M, van der Worp

WE, Koster RW. Local lay rescuers with AEDs, alerted

by text messages, contribute to early defibrillation in a

Dutch out-of-hospital cardiac arrest dispatch system. Re-

suscitation. 2014;85(11):1444-9.

35. Pijls RWM, Nelemans PJ, Rahel BM, Gorgels APM. A

text message alert system for trained volunteers im-

proves out-of-hospital cardiac arrest survival. Resuscita-

tion. 2016;105:182-7.

36. Pijls RW, Nelemans PJ, Rahel BM, Gorgels AP. Fac-

tors modifying performance of a novel citizen text

message alert system in improving survival of out-of-

hospital cardiac arrest. Eur Heart J Acute Cardiovasc

Care. 2018;7(5):397-404.

37. Lee SY, Shin SD, Lee YJ, Song KJ, Hong KJ, Ro YS, et al.

Text message alert system and resuscitation outcomes

after out-of-hospital cardiac arrest: A before-and-after

population-based study. Resuscitation. 2019;138:198-

207.

38. Derkenne C, Jost D, Roquet F, Dardel P, Kedzierewicz R,

Mignon A, et al. Mobile smartphone technology is as-

sociated with out-of-hospital cardiac arrest survival im-

provement: the first year “Greater Paris Fire Brigade” ex-

perience. Acad Emerg Med. 2020;27(10):951-62.

39. Del Pozo A, Villalobos F, Rey-Reñones C, Granado E,

Sabaté D, Poblet C, et al. Effectiveness of a network

of automatically activated trained volunteers on the re-

duction of cardiopulmonary resuscitation manoueuvers

initiation time: study protocol. BMC Public Health.

2019;19(1):572.

40. Vercammen S, Moens E. Cost-effectiveness of a novel

smartphone application to mobilize first responders af-

ter witnessed OHCA in Belgium. Cost Eff Resour Alloc.

2020;18(1):52.

41. Moussally J, Saha AC, Madden S. TraumaLink: a

community-based first-responder system for traffic in-

jury victims in Bangladesh. Glob Health Sci Pract.

2022;10(4):e2100537.

42. Stieglis R, Zijlstra JA, Riedijk F, Smeekes M, Van Der Worp

WE, Tijssen JG, et al. Alert system-supported lay defibril-

lation and basic life-support for cardiac arrest at home.

Eur Heart J. 2022;43(15):1465-74.

43. Lapidus O, Jonsson M, Svensson L, Hollenberg J,

Berglund E, Riva G, et al. Effects of a volunteer responder

system for out-of-hospital cardiac arrest in areas of dif-

ferent population density–A retrospective cohort study.

Resuscitation. 2023;191:109921.

44. Scquizzato T, Olasveengen TM, Ristagno G, Semeraro F.

The other side of novel coronavirus outbreak: fear of per-

forming cardiopulmonary resuscitation. Resuscitation.

2020;150:92-3.

45. Gregers MCT, Andelius L, Malta Hansen C, Kragh AR,

Torp-Pedersen C, Christensen HC, et al. Activation of Cit-

izen Responders to Out-of-Hospital Cardiac Arrest Dur-

ing the COVID-19 Outbreak in Denmark 2020. J Am Heart

Assoc. 2022;11(6):e024140.

46. Andelius L, Malta Hansen C, Tofte Gregers MC, Kragh

AMR, Køber L, Gislason GH, et al. Risk of Physical Injury

for Dispatched Citizen Responders to Out-of-Hospital

Cardiac Arrest. J Am Heart Assoc. 2021;10(14):e021626.

47. Kragh AR, Andelius L, Gregers MT, Kjølbye JS, Jørgensen

AJ, Christensen AK, et al. Immediate psychological im-

pact on citizen responders dispatched through a mobile

application to out-of-hospital cardiac arrests. Resuscita-

tion plus. 2021;7:100155.

48. Folke F, Andelius L, Gregers MT, Hansen CM. Activation

of citizen responders to out-of-hospital cardiac arrest.

Curr Opin Crit Care. 2021;27(3):209-15.

49. Lee SY, Ro YS, Do Shin S, Song KJ, Ahn KO, Kim MJ,

et al. Interaction effects between highly-educated neigh-

borhoods and dispatcher-provided instructions on pro-

vision of bystander cardiopulmonary resuscitation. Re-

suscitation. 2016;99:84-91.

50. Timmons S, Vernon-Evans A. Why do people volunteer

for community first responder groups? Emerg Med J.

2013;30(3):e13.

51. Scapigliati A, Semeraro F, Di Marco S, Ristagno G,

Coniglio C, Spella A, et al. The new Italian law “A systems

saving lives” the first European former application of ERC

2021 guidelines. Resuscitation. 2021;167:47-8.

52. Valeriano A, Van Heer S, de Champlain F, Brooks SC.

Crowdsourcing to save lives: a scoping review of by-

stander alert technologies for out-of-hospital cardiac ar-

rest. Resuscitation. 2021;158:94-121.

53. Chaleekrua T, Phlainoi S, Jirojanakul P, Plitponkarnpim A.

This open-access article distributed under the terms of the Creative Commons Attribution NonCommercial 3.0 License (CC BY-NC 3.0).
Downloaded from: https://journals.sbmu.ac.ir/aaem/index.php/AAEM/index



N. Mazaheri et al. 12

Development of a Community-based Pre-hospital Care

Management Model for Emergency Volunteers. Kasetsart

Journal of Social Sciences. 2011;32(2):287-96.

54. Del Giudice D, Semeraro F, Ristagno G, Picoco C, Cor-

denons F, Dell’Arciprete O, et al. DAE RespondER: the

Emilia Romagna app for a regional “community saving

lives” system. Resuscitation. 2019;145:34-6.

This open-access article distributed under the terms of the Creative Commons Attribution NonCommercial 3.0 License (CC BY-NC 3.0).
Downloaded from: https://journals.sbmu.ac.ir/aaem/index.php/AAEM/index



13 Archives of Academic Emergency Medicine. 2024; 12(1): e58

Figure 1: Preferred Reporting Items for Systematic reviews and Meta-Analyses (PRISMA) 2020 flow diagram. *Exclusion criteria: review, sys-

tematic review, meta-analysis, editorial, congress proceeding, lecture, conference proceeding, letter, and commentary.
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Table 1: Comparing the baseline characteristics of patients in intervention and control groups

System Name Reference
Number

Author(first) Journal Publication
Year

Study Design1 Language MMAT
SCORE2

GoodSAM 10 Christopher M.
Smith

Resuscitation 2017 Quantitative
descriptive

English Not an
empirical

study
30 Christopher M.

Smith
European Heart

Journal
2022 Quantitative

non-randomized
English ***

TM-alert system 34 Jolande A.
Zijlstra

Resuscitation 2014 Quantitative
non-randomized

English ***

35 Ruud W.M. Pijls Resuscitation 2016 Quantitative
non-randomized

English *****

36 Ruud W.M. Pijls European Heart
Journal

2017 Quantitative
non-randomized

English *****

Prototype simulation
CFR dispatch system

28 Chikara
Yonekawa

Journal of
Telemedicine
and Telecare

2014 Quantitative
non-randomized

English ***

Mobile Lifesaver Service
(MLS)

25 Mattias Ringh Resuscitation 2011 Quantitative
non-randomized

English ***

26 Mattias Ringh The New
England journal

of medicine

2015 Quantitative
randomized

controlled trials

English ****

The lay-responder sys-
tem (Mobile Lifesaver
Service in App)

27 Ellinor Berglund Resuscitation 2018 Quantitative
descriptive

English ****

APP-based alert system 16 Caputo Maria
Luce

Resuscitation 2017 Quantitative
non-randomized

English ****

Staying Alive 38 Clement
Derkenne

Academic
Emergency
Medicine

2020 Quantitative
non-randomized

English *****

FirstAED 12 Finn Lund
Henriksen

Int. J.
Networking and

Virtual
Organisations

2016 Quantitative
non-randomized

English ****

9 Laura Sarkisian Resuscitation 2020 Quantitative
non-randomized

English *****

SimaGo 19 Steen M. Hansen PLOS ONE 2015 Quantitative
descriptive

English ***

Heartrunner 20 Linn Andelius Journal of The
American
College of
Cardiology

2020 Quantitative
descriptive

English ****

Text message alert sys-
tem

37 Sun Young Lee Resuscitation 2019 Quantitative
non-randomized

trial

English *****

MERIT 3 33 Tomas Barry Resuscitation
Plus

2021 Quantitative
descriptive

English *****

32 Tomas Barry
Resuscitation

2017 Quantitative
descriptive

English ****

Save A Victim Every-
where (SAVE)

21 K.B. Kern Resuscitation 2019 Quantitative
non-randomized

English ****

UnityPhilly 22 David G.
Schwartz

EClinicalMedicine 2020 Quantitative
non-randomized

English *****

Life Guardians 13 Eli Jaffe Prehospital and
Disaster

Medicine

2018 Quantitative
descriptive

English Not an
empirical

study
31 Ziv Dadon Disaster

Medicine and
Public Health
Preparedness

2019 Quantitative
descriptive

English *****

Mobile-Rescuers 15 R. Stroop Der Notarzt 2015 Quantitative
descriptive

German *****

MyResponder 14 Ng Wei Ming Prehospital
Emergency Care

2020 Quantitative
descriptive

English ***
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Table 1: Comparing the baseline characteristics of patients in intervention and control groups (continue)

System Name Reference
Number

Author(first) Journal Publication
Year

Study Design1 Language MMAT
SCORE2

PulsePoint 11 Steven C. Brooks Resuscitation 2016 Quantitative
descriptive

English ****

24 Tanner Smida
Resuscitation

2022 Quantitative
non-

randomized

English ****

23 Jennifer
Blackwood

Resuscitation 2020 Quantitative
non-randomized

English *****

AED-SOS 29 Toshihiro
Hatakeyama

Simulation in
Healthcare

2018 Quantitative
randomized

controlled trials

English **

Smartwatch Application 39 Albert Del Pozo BMC Public
Health

2019 Quantitative
descriptive

English Not an
empirical

study
EVapp 40 Steven

Vercammen
Cost

Effectiveness
and Resource

Allocation

2020 Quantitative
non-randomized

English *****

TraumaLink 41 Jon Moussally Global Health:
Science and

Practice

2022 Quantitative
descriptive

English *****

1: (Qualitative / Quantitative randomized controlled trials / Quantitative non-randomized / Quantitative descriptive /Mixed methods)
2: (*,**,***,****,*****, not an empirical study).
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Table 2: General features of the systems

System Name Launch countries System
startup

Type of technology
(Platform)

Commercially
available

Activity domain
(Public, Residential

or Both)

Time
Limit

GoodSAM UK, Australia, New
Zealand, India, USA,
Brazil, South Africa

and in parts of
Europe.

2015 App (multiple platforms
(iOS, Android, Windows))

Yes Both (mostly
Residential)

NA

TM-alert system The Netherlands 2008 Text message App
(multiple platforms (iOS,

Android))

NA Both (mostly
Residential)

24/7

prototype simulation
CFR dispatch system

Japan 2013 App (multiple platforms
(iOS, Android))

No Residential NA

Mobile Lifesaver Ser-
vice (MLS)

Sweden 2010 Text message Yes Both (mostly
Residential)

6/23

The lay-responder
system (Mobile Life-
saver Service in App)

Sweden 2015 App (multiple platforms
(iOS, Android))

Yes Both (mostly
Residential)

7/23

APP-based alert sys-
tem

Switzerland 2014(App-
based)

2006(SMS-
based system)

App (multiple platforms
(iOS, Android))

Yes Both 24/7

Staying Alive France 2017 App (multiple platforms
(iOS, Android))

Yes public NA

FirstAED Denmark 2012 App (iOS) NA Both NA
SimaGo Denmark 2012 App (multiple platforms

(iOS, Android))
NA Both (mostly

Residential)
NA

Heartrunner Denmark 2017 App (multiple platforms
(iOS, Android))

Yes Both (mostly
Residential)

NA

Text message alert
system

Korea 2015 Text message No Both 6/22

MERIT 3 Ireland 2015 Text message No Both NA
Save A Victim Every-
where (SAVE)

USA 2018 Text message NA Residential NA

UnityPhilly USA 2019 App (multiple platforms
(iOS, Android))

NA Both NA

Life Guardians Israel 2014 App (multiple platforms
(iOS, Android))

Yes Public NA

Mobile-Rescuers Germany 2013 App (multiple platforms
(iOS, Android))

Yes Both NA

MyResponder Singapore 2015 App (multiple platforms
(iOS, Android))

Yes public NA

PulsePoint USA and Canada 2010 App (multiple platforms
(iOS, Android))

Yes public (In February
2017, PulsePoint

introduced a
professional version

called Verified
Responder that also
alerts in residential

settings)

24/7

AED-SOS Japan 2015 App (multiple platforms
(iOS, Android))

Yes Both 9/18

Smartwatch Applica-
tion

Spain 2019 App (Android) NA Both (mostly
Residential)

NA

EVapp Belgium 2017 App (multiple
platforms

(iOS,
Android))

Text message Yes Both 24/7

TraumaLink Bangladesh 2014 Text message Yes Public (highways) 24/7
NA: not applicable; SMS: Short Message Service.
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Table 3: Dispatcher features of the systems

System name Notification
origin

Activation criteria
(Inclusion)

Deactivation criteria
(Exclusion)

Sending
notification1

Selection of notification
recipient2

Assigning role
for the rescuer

GoodSAM Dispatch
center/

Bystander

OHCA, medical
emergencies include

both adult and
pediatric cases

Traumatic cases where
cardiac arrest is

confirmed or suspected

Automatically Automatically No

TM-alert sys-
tem

Dispatch
center

OHCA No complete address
known at the moment of
dispatch, a non-cardiac

cause, patient aged below
eight years, ambulance or
first responder nearby, or

if an AED is already
present.

Manually Automatically (the
procedure from the
decision to alert TM

responders to the
completion of all
TM-alerts is fully

automatic and takes a
few seconds)

Yes (assigns
candidates to
AED or CPR

depending on
distance)

prototype
simulation
CFR dispatch
system

Dispatch
center

OHCA Manually Manually (the dispatcher
selects which community
first responder is closest
to the patient and who

should respond)

No

Mobile Life-
saver Service
(MLS)

Dispatch
center

OHCA Patients younger than 8
years old, a hazardous

environment, and OHCA
caused by drowning,

trauma, intoxication, or
suicide.

Manually Automatically No

The lay-
responder
system (Mo-
bile Lifesaver
Service in
App)

Dispatch
center

OHCA Patients younger than
eight years old, and

traumatic or
EMS-witnessed OHCAs

Manually Automatically Yes (according
to their latest

reported
location, either

to perform
CPR or to

retrieve AEDs)
APP-based
alert system

Dispatch
center

OHCA Dangerous conditions of
the intervention,

ambulance arrival time
estimated to be shorter

than first responders

Manually Automatically No

Staying Alive Dispatch
center

OHCA Manually Manually Yes

FirstAED Dispatch
center

OHCA or an
emergency (disease,

accident, cardiac
arrest, traffic

accident, hanging,
birth, drowning,

diver with
decompression

sickness).

Manually/
Automatic

(FirstAED is
activated by the

nurses at the
central dispatch
center either on
an iPad or by an
automatic signal

from the
computer aided
dispatch system)

Automatically Yes, (No. 1
reaches the

patient to give
first aid/CPR;
No. 2 brings

the AED; and
No. 3 is the

onsite
coordinator)

SimaGo Dispatch
center

OHCA For patients younger
than seven years old, the

cause of the suspected
OHCA being

trauma/suicide or
poisoning, when obvious

signs of death are
reported to the EMD,
witnessed OHCA by

ambulance services, or
the home care provider

being further than 10 km
away from the OHCA site.

Manually Automatically Yes.(The first
provider to
arrive was

instructed to
focus on

performing
CPR; on the
arrival of a

second
provider, an

AED was to be
applied)
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Table 3: Dispatcher features of the systems

System name Notification
origin

Activation criteria
(Inclusion)

Deactivation criteria
(Exclusion)

Sending
notification1

Selection of notification
recipient2

Assigning role for
the rescuer

Heartrunner Dispatch
center

OHCA Cardiac arrests involving
trauma, suicide, children
younger than 8 years old,

and those occurring in
nursing homes or unsafe

surroundings

Manually Automatically Yes (The first 4
responders who
accept the alarm

are guided via the
smartphone

application to
fetch a nearby

AED while the fifth
responder is

guided directly to
the patient to

perform CPR. This
continues in

blocks of 5 until
the maximum of
20 responders is

reached)
Text message
alert system

Dispatch
center

OHCA Patients under 18 years
old

Manually Manually No

MERIT 3 Dispatch
center

OHCA Manually Automatically No

Save A Victim
Everywhere
(SAVE)

Dispatch
center

OHCA Manually Manually Yes

UnityPhilly The
witnessing
volunteer

Opioid overdose
incidents

Manually Automatically No

Life Guardians Dispatch
center

Immediate
life-threatening

incidents such as
respiratory or cardiac

arrest, or major
trauma or an MCI

also those with chest
pain, shortness of

breath, or a possible
stroke.

Manually Automatically No

Mobile-
Rescuers

Dispatch
center

OHCA Unsafe environment Manually Automatically/ Manually
(control center

dispatcher can monitor
the deployment alert and
the deployment progress
of the mobile rescuer and

intervene at any time if
necessary)

No

MyResponder Dispatch
center

OHCA and minor
fire, major incident

Manually Automatically No

PulsePoint Dispatch
center

OHCA Other
non-cardiac arrest
events and medical

emergencies:
multi-casualty
incidents, road

collisions

Residential zone (expert
verified responders), If

dangerous scene
conditions are identified
during the 911 call (e.g.,

risk of violence,
chemical, radiological,
biological, or nuclear

threats)

Automatically Automatically No

AED-SOS Bystander OHCA Manually Automatically No
Smartwatch
Application

Patient’s
smartwatch

OHCA In the absence
of heart rate (> 3 s

without a heartbeat)
and when the

smartwatch wearer
falls down

Automatically Automatically No
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Table 3: Dispatcher features of the systems

System name Notification origin Activation criteria
(Inclusion)

Deactivation
criteria

(Exclusion)

Sending
notification1

Selection of
notification
recipient2

Assigning role for
the rescuer

EVapp Dispatch center OHCA Automatically Automatically Yes (the three closest
volunteers are

mobilized towards
the victim, and the

fourth and fifth
closest volunteers

are sent to the victim
via the closest public

AED.
TraumaLink TraumaLink call

center
Although Volunteer First

Responders training is
focused on road traffic

injuries, as the program
matures in a community, also
begins getting calls for other

types of trauma, such as
farming injuries, but these

were not included in the
current analysis.

Manually Automatically No

GoodSAM 300m In London
800m in East

Midlands (although
this radius can be

modified according to
local needs)

GPS GPS Yes 20s 3 In London 5 in East
Midlands

TM-alert sys-
tem

Maximum of 1000m Registered addresses (can
enter multiple addresses

where responders are
available at specific times per

day of the week) (Using the
zip code)

Text address
(postcode)

Yes NA A maximum of 30

prototype
simulation
CFR dispatch
system

3km (The radius can
be set by the
dispatcher)

GPS Text address/
map link and

GPS

Yes NA All (Within the circle
who can respond)

Mobile Life-
saver Service
(MLS)

500m GPS Text address
(i.e. door

codes)/map
link and GPS

No NA All (in 500 m radius)
(On average, 12

Responders)

The lay-
responder
system (Mo-
bile Lifesaver
Service in
App)

Maximum of 1200
until a match was
found of ten lay

responders for CPR
and 2400 m until a

match was found of
ten lay responders for

AED

GPS Map link and
GPS

Yes NA A maximum of 20

APP-based
alert system

No defined radius GPS Map link and
GPS

Yes NA All

Staying Alive 500m GPS Map link and
GPS

Yes NA All (in 500 m radius)

FirstAED 5km GPS GPS Yes NA 9
SimaGo 10km (by car) GPS GPS No

(Home care
providers

are
equipped

with an
AED)

35seconds
(if no response

was received
from an

activated
provider within
35 seconds, the

call was
automatically
registered as

declined)

2 (if they were unable
to interrupt their
ongoing task, in
which case the
third-nearest
provider was

activated, and so
forth)
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Table 3: Dispatcher features of the systems

System
name

Notification origin Activation criteria
(Inclusion)

Deactivation
criteria

(Exclusion)

Sending
notification1

Selection of
notification
recipient2

Assigning role for
the rescuer

Heartrunner 1.8km
(maximum 15 min with a

default speed of 2m/s)

GPS GPS Yes NA Up to 20

Text mes-
sage alert
system

No defined radius Registered fixed address
(workplace address,
and home address)

Text address Yes NA All

MERIT 3 10km (by car) Text address
(postcode)

No
(GPs are

equipped
with an

AED)

NA All

Save A
Victim Ev-
erywhere
(SAVE)

No defined radius NA Text address Yes NA All

UnityPhilly Within a 15-minute estimated
time of arrival to the overdose

site, calculated dynamically
based on the participants’
declared transport mode

(foot, car, etc.)

GPS GPS Yes (nearby
pharmacy

map for
nasal

Naloxone)

The system sent
alerts to additional

volunteers if an
alerted volunteer

did not
acknowledge
within 2min

4

Life
Guardians

No defined radius GPS Text address/
map link and

GPS

No All (within 5 mins
walking) (If there is

an MCI, then the
radius of responders

can be increased.)
Mobile-
Rescuers

300m by foot estimating the
arrival time of the rescuer by

GPS (to 8 min)

GPS Map link and
GPS

No 2

MyResponder 400m (1500 m for listed taxi
drivers with AED)

GPS Map link and
GPS

Yes All

PulsePoint 400m
(This radius can be adjusted
by the hosting public safety

agency) (on October 1, 2018,
to activate more Verified

Responders for suspected
OHCA, expanded their

notification radius to a half
mile) (800m)

GPS Text address/
map link and

GPS

Yes (Verified
responders

are often
equipped

with an
AED)

NA (until
professional

responders had
already arrived on

the scene)

All (within a defined
activation radius)

AED-SOS 200m GPS GPS Yes NA 2 (in this
simulation)

Smartwatch
Application

300m (if no member was
found in the closer radius, the
radius is increased to 600m)

GPS Map link and
GPS

Yes NA All (in the defined
radius)

EVapp 500m
(if the desired amount of

responses (>3) within 500 m
is not met, the radius is

systematically increased to a
maximum of 1500m)

GPS (if no volunteer is
found by GPS, their
home and/or work

addresses can be used
for activation too)

Map link and
GPS

Yes NA 5

TraumaLink Catchment areas are divided
into operational zones

roughly 1–2 km in length

Based on where
volunteers live and/or

work (in every
operational zone)

GPS/ text
address (local
name of cites)

Yes NA NA (dispatching an
appropriate number

of volunteer first
responders

prioritized by their
proximity to the

crash scene)
1: Activation of system: automatically with emergency medical services (EMS), or manually by a dispatcher; 2: Sending alert
by computer automatically according to the default settings, or manually by dispatcher.
OHCA: Out of Hospital Cardiac Arrest; AED: Automated External Defibrillator; CPR: cardiopulmonary resuscitation;
EMD: Emergency Medical Dispatch; MCI: Mass Casualty Incident.
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Table 4: Responder features of the systems

System
name

Rescuer (lay
or profes-

sional)

Rescuer
recruitment

Rescuer training
requirement

Ability to set
the status

(i.e.,
available or
not, on the
route, on

the scene)

Ability to
accept or

decline the
mission

Ability to
contact the

dispatch
center
during

mission

Ability to
track

ambulance
or other
rescuers

Ability to
send report

after
mission

Equipment

GoodSAM Health care
profession-

als (e.g.,
doctors,
nurses,

paramedics,
emergency

medical
technician)

or lay
rescuers

(CPR-
trained)

NA Yes Yes Yes
(there are 3

options,
accepted,

rejected, or
not seen for
responder)

Yes (live
video)

Yes (other
rescuers are
shown in the

app)

Yes (all
responders

are
encouraged
to complete

a report
form after

being
alerted)

AED (Health
care profes-
sionals that

routinely
carry

additional
life-saving
equipment
may use it if
appropriate)

TM-alert
system

Lay rescuers
(not

required to
have

medical
expertise)

Various local
advertise-
ments and
campaigns

Yes No Yes No No No AED

prototype
simula-
tion CFR
dispatch
system

Off-duty
health care
providers

(firefighters)

NA No Yes
(“dispatch
possible”,
“dispatch

impossible”,
“dis-

patched”,
“arrived”)

Yes Yes No No AED (as
required)

Mobile Life-
saver Service
(MLS)

Lay rescuers
(CPR-

trained)

Through
mass media
campaigns
including
advertise-
ments in

newspapers
and on

websites

Yes No Yes No No No No
equipment

The lay-
responder
system
(Mobile
Lifesaver
Service in
App)

Lay rescuers
(CPR-

trained)

Through
e-mails,

advertise-
ments in

social
media,

newspapers,
and CPR-
training

companies

Yes No Yes No No No AED

APP-based
alert system

Mostly lay
rescuers but
can include

off-duty
health care
providers

(i.e.,
physicians,
nurses, CPR

course
graduates)

NA Yes Yes (“I am
available”)

Yes No No No AED
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Table 4: Responder features of the systems

System
name

Rescuer (lay
or profes-

sional)

Rescuer
recruitment

Rescuer training
requirement

Ability to set
the status

(i.e.,
available or
not, on the
route, on

the scene)

Ability to
accept or

decline the
mission

Ability to
contact the

dispatch
center
during

mission

Ability to
track

ambulance
or other
rescuers

Ability to
send report

after
mission

Equipment

Staying Alive Lay rescuers
(CPR-

trained)

Local press
and on
social

networks

Yes Yes
(“available,”

“dis-
patched,”

“on the
way”)

Yes Yes (Phone
call)

No No AED

FirstAED Lay rescuers
(18 years of

age or older)

Adverts in
the local

newspaper,
posters in
the town,

and
streamers

on the cars

Yes No Yes No No Yes (When
the call-out

is
completed,

the first
responders

have the
opportunity

to fill in a
case report

on their
smart-

phones)

AED

SimaGo Home care
providers

By the
municipality

Yes No Yes No No Yes (The
home care
providers

also
completed a
case file for

each
dispatch)

AED, a kit
containing

pads,
scissors,

gloves, and
cardiac-

arrest action
cards

Heartrunner Lay rescuers
(26.0% were
health care
profession-

als.) (18
years of age

or older)

Social
media,

television
commer-
cials, and

newspaper
advertise-

ments

No (but 98.6%
reported having

received CPR
training before

registration)

No Yes No No Yes (All
responders
who accept
the alarm
receive a
question-
naire 90
minutes
after the
alarm)

AED

Text mes-
sage alert
system

Lay rescuers
(CPR-

trained)

NA Yes No Yes No No No AED

MERIT 3 GPs and a
small

number of
other

doctors

NA Yes Yes Yes Yes No Yes (GPs
individually

provide
reports on
text alerts
received)

AED, basic
life support

and
personal

protective
equipment
(including

basic airway
manage-

ment
equipment,
intravenous

access
equipment,
gloves, eye
protection
and high
visibility

vest)
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Table 4: Responder features of the systems

System
name

Rescuer (lay
or profes-

sional)

Rescuer
recruitment

Rescuer
training re-
quirement

Ability to set
the status

(i.e.,
available or
not, on the
route, on

the scene)

Ability to
accept or

decline the
mission

Ability to
contact

the
dispatch

center
during

mission

Ability to
track am-

bulance or
other

rescuers

Ability to
send

report
after

mission

Equipment

Save A
Victim Ev-
erywhere
(SAVE)

Local Lay
rescuers

(located in
Green
Valley,

Arizona) (55
years of age

or older)

NA Yes No Yes No No No AED

UnityPhilly Lay rescuers
(18 years of

age or older)

NA Yes Yes
(“En-route”,
“Can’t go”)

Yes Yes (chat
and live
video)

Yes No A kit containing two
doses of intranasal
naloxone (2 £ 4 mg)

Life
Guardians

Health care
profession-

als
(physicians,

nurses,
prehospital

care
providers) or
lay rescuers

(CPR-
trained)

Recruitment
advertise-

ments

Yes Yes (
"On-scene”)

Yes Yes
(Phone

call)

Yes No A kit that is 32x32x12
cm in size. For

physicians, nurses,
and paramedics,

including a
bag-valve-mask

device, oropharyngeal
airways, tourniquets,

and bandages. For
EMTs, the kit contains
the same equipment

minus the airway
devices

Mobile-
Rescuers

Off-duty
health care
providers

(physicians,
paramedics,

nurses, or
firemen)
(not lay

rescuers)

Media (ra-
dio/tv/newspaper)

and online
app

(Facebook
and web

page)

Yes Yes Yes Yes
(Phone

call)

No Yes Mask and glove

MyResponder Lay rescuers
With

relevant
skills such as

CPR

NA No Yes.
(“arrived”)

Yes Yes No (but
the app

shows the
number of
rescuers at
the scene)

Yes (Re-
sponders
can also
submit

feedback,
and send

photos
and videos

to the
dispatch

center via
the app)

AED

PulsePoint Lay rescuers
and health

care
providers

(e.g.,
paramedics,
emergency

medical
technicians,
firefighters,
other health

care
providers)

Messaging
individuals
with CPR

training by
resources
from the

PulsePoint
Foundation.
Local media

and
fire/EMS
agencies

No Yes Yes
(phone

call)

No Yes
(electronic

survey)

AED
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Table 4: Responder features of the systems

System
name

Rescuer (lay or
professional)

Rescuer
recruitment

Rescuer
training
require-

ment

Ability to set
the status

(i.e.,
available or
not, on the
route, on

the scene)

Ability to
accept or

decline
the

mission

Ability to
contact

the
dispatch

center
during

mission

Ability to
track

ambulance
or other
rescuers

Ability to
send report

after
mission

Equipment

AED-SOS Lay rescuers (18
years of age or

older)

Local CPR training
networks,
billboards,

advertisements,
and web site

No No Yes No No No AED

Smartwatch
Application

Population groups
that are routinely

in contact with
people at risk of
OHCA (police,

firemen, teaching
staff, health

workers,
shopkeepers,
pharmacists,

university students,
gym instructors

and others), as well
as relatives of

people with heart
disease. In the case

of elderly people
living alone,

neighbors and
caregivers

Contact by phone Yes No Yes No No No AED

EVapp Health care
professionals or

Lay rescuers
(CPR-trained)

Through
interaction with

professional
organizations

Yes No Yes No No Yes (after
each inter-

vention, the
volunteers
receive a
feedback

form)

AED

TraumaLink Local Lay rescuers,
most of whom live
and/or work near
the highway (18
years of age or

older) (there are no
minimum literacy

or educational
requirements)

Organizing
multiple events to

raise awareness
about road traffic

injuries, and foster
discussions. Also

working with local
religious and civic
leaders, as well as

the family
members of those

interested in
volunteering,

advertising services
and hotline

numbers through
community

engagement events
and various types

of local media.

Yes No Yes Yes (phone
call)

No Yes (call
center

operators
follow up by
phone with
volunteers)

First aid
kits

CPR: cardiopulmonary resuscitation; NA: not applicable; AED: Automated External Defibrillator; GP: General Practitioner;
EMT: Emergency Medical Technician; EMS: Emergency Medical Services.
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Table 5: Other features of the systems

System name Legal issues Insur-
ance

cover-
age

Users
profits

Further

GoodSAM *In the UK, there is no legal obligation for a
GoodSAM responder to accept an alert. *GoodSAM

has a detailed Data Protection policy.

No No *GoodSam can send an alert (as an audible siren).
*The alert will remain active on the phone for up to

15 min.
*The screen also displays a brief descriptor of the

patient (e.g., ‘cardiac arrest—not breathing at all’).
TM-alert sys-
tem

NA No No

prototype
simulation
CFR dispatch
system

NA No No If desired, the dispatcher can also select responders
who are outside the pre-set distance from the

patient.

Mobile Life-
saver Service
(MLS)

*All Responders agree upon registration to not utter
any details about the suspected cardiac arrest
alarms that could lead to the identification of

patients.
*The Responders have to agree to be geographically

positioned before receiving alarms of suspected
OHCAs.

*The Responders can at any time erase their user
information on the project website.

*Specific personal information such as the full
name of the patient or birth date is not sent to the

Responders.

No No Since the geographical position of all emergency
calls in Sweden can automatically be determined, it

is easy to find the incident’s location.

The lay-
responder
system (Mo-
bile Lifesaver
Service in
App)

NA No No

APP-based
alert system

NA No No Due to Swiss federal and cantonal privacy law, the
exact location or address of the victim cannot be
transmitted as a text message. Therefore, contact

between the first responder and the EMS
dispatcher is needed.

Staying Alive NA No No
FirstAED NA No No
SimaGo The home care providers are instructed to strictly

observe speed limits and other traffic regulations
when alerted.

No No Weekly test calls and monthly dispatches
maintained acquired skills.

Heartrunner NA No No
Text message
alert system

NA No No *The volunteer registration remained valid for two
years.

*In Korea, real-time location tracking is prohibited
due to privacy.

MERIT 3 NA Yes No
Save A Victim
Everywhere
(SAVE)

NA No No

UnityPhilly Responders in Pennsylvania are afforded certain
legal protections through the ‘Good Samaritan’

provision of the Act.

No No The App can review salient overdose information
including instructions for recognizing overdose,
administering naloxone, and rescue breathing.

Life
Guardians

Israel, in 1998, enacted the law known as “Do not
stand idly by your neighbor” to assist a person in

danger or at the very least call for help.

Yes No
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Table 5: Other features of the systems

System name Legal issues Insur-
ance

cover-
age

Users
profits

Further

Mobile-
Rescuers

*The location data of the participants cannot be
viewed by the control center dispatchers outside of

an operation. *In the declaration of consent, the
mobile rescuers give their consent to the storage of

the current location data.

Yes No *A mobile rescuer is promptly notified when he
arrives within eight minutes of the alert.

*When the responder arrives at the scene of an
incident, he can legitimize himself using a digital

first-aider ID card created for this incident (Digital,
mission-related first aid card).

MyResponder There is no legal liability when responders are
unable to accept or if they cause an injury to the

victim, such as a rib fracture during the
administration of CPR.

No No Those below 18 years old are required to seek
parental consent to use the app.

PulsePoint Program participation required that the employer
organization contractually offer compensation and

liability protection to professional responders in
the event of an off-duty response.

Yes
(veri-
fied
re-

spon-
ders)

No *Once professional responders arrive on the scene,
notifications delivered via the PulsePoint Respond

application are removed.
*Upon downloading the application, users are
reminded to respond safely and respectfully.

*Some agencies opted for a special agency-issued
Verified Responder badge to be carried while

off-duty, but there were no standardized
identification requirements (e.g. clothing) for

off-duty response.
*In the first version, the notification would not

override the phones sleep or silence setting, but all
volunteer participants were provided the option to

install a silence override when this software
upgrade became available in December 2018.

AED-SOS NA No No
Smartwatch
Application

NA No No

EVapp NA Yes No
TraumaLink NA No No TraumaLink fully reimburses Responders and area

coordinators for any local travel expenses incurred
while responding to crashes and transporting

patients.
NA: not applicable; OHCA: Out of Hospital Cardiac Arrest; EMS: Emergency Medical Services
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