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Abstract
The main objective of this paper is to review and analysis of the state of the art regarding triage applications (apps) for 
health emergencies. This research is based on a systematic review of the literature in scientific databases from 2010 to early 
2021, following a prism methodology. In addition, a Google Play Store search of the triage apps found in the literature was 
performed for further evaluation. A total of 26 relevant papers were obtained for this study, of which 13 apps were identi-
fied. After searching for each of these apps in the Google Play Store platform, only 2 of them were obtained, and these 
were subsequently evaluated together with another app obtained from the link provided in the corresponding paper. In the 
analysis carried out, it was detected that from 2019 onwards there has been an increase in research interest in this area, since 
the papers obtained from this year onwards represent 38.5% of the relevant papers. This increase may be caused by the need 
for early selection of the most serious patients in such difficult times for the health service. According to the review carried 
out, an increase in mobile app research focused on Emergency Triage and a decrease in app studies for triage catastrophe 
have been identified. In this study it was also observed that despite the existence of many researches in this sense, only 3 
apps contained in them are accessible. "TRIAGIST" does not allow the entry of an unidentified user, "Major Trauma Triage 
Tool" presents negative comments from users who have used it and "ESITriage" lacks updates to improve its performance.

Keywords Triage · App mobile · Application mobile · Emergency Triage · Catastrophe Triage · Disaster · SMART  · 
m-health

Introduction

Since the creation of the Internet, the use of devices with 
access to the network has grown significantly every year, 
generating new forms of technology in many areas of 
life, especially in most developed countries [1, 2]. In the 
field of health and telemedicine, significant advances have 
been made in electronic health (e-health) or mobile health 
(m-health), an important development in this area being 
mobile health apps. These apps offer very good options for 
monitoring a patient's progress, as well as receiving per-
sonalized indications and support, data collection and use 
of self-management interventions if needed, anytime and 
anywhere [2].

In Spain, as in all countries of the world in the year 
2020–2021, there has been a saturation of emergency 
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services in each of the waves of the current COVID-19 pan-
demic [3–5], making it necessary to develop and optimize 
triage systems monitored by mobile apps, either in web envi-
ronments or apps for cell phones. Many of them are also 
integrated by devices containing sensors to obtain informa-
tion on the vital signs of patients [6].

“Triage” is the name given to the method of selection and 
classification of patients in prehospital care and health emer-
gencies [7, 8], a word that comes from the French "trier". 
It can be defined as "the process that allows clinical risk 
management to adequately and safely manage patient flows 
when demand and clinical needs exceed resources" [2, 3].

Triage can be divided into emergency triage and catas-
trophe triage. Broadly speaking. Emergency triage can be 
identified as the "day-to-day" triage where patients arrive 
at the emergency department and are classified according 
to certain levels and, depending on their severity, the wait-
ing time to be treated will be longer or shorter [2]. On the 
other hand, triage in catastrophes is when the service is faced 
with a catastrophe (complex emergency) and the situation 
becomes much more complex with a massive number of vic-
tims to be attended with insufficient resources, in this case 
it is necessary that the triage be fast, simple and standard in 
order to save the greatest number of victims with the avail-
able resources [4, 9].

Currently, five structured triage systems have been identi-
fied in the emergency department [2], but only two of them 
are used in Spain: Model Andorra de Triage (MAT) and 
Sistema Español de Triage (SET) [3, 6]. For emergency-
catastrophe triage, the most widely used protocol is currently 
Simple Triage And Rapid Treatment (START) [10, 11], 
which was introduced in 1983 in California. This protocol 
classifies victims according to three vital signs: respiratory 
rate, heart rate and mental status. Depending on the outcome 
of the assessment of these vital signs, the victims are classi-
fied into four color groups indicating the victims treatment 
priorities [12].

This paper focuses on the review and analysis of the state 
of the art regarding triage apps for health emergencies. For 

this purpose, a description of the existing state of the art is 
elaborated, the results are analyzed, and the apps found are 
identified. Subsequently, a description of these apps is made 
and the most significant ones are evaluated. There are similar 
studies on telemedicine and triage that focus on reviewing 
the advances in the state of the art and the importance of 
symptoms for triage decisions [13], to analyze the state of 
use of the achievements of modern Internet technologies in 
connection with the tasks of screening of patients' condi-
tion by telemedicine [14], review the types of decision mak-
ing processes used in intelligent healthcare systems [15], 
review of recent advances in mobile healthcare apps using 
deep learning [16] and the study of existing apps for mobile 
devices dedicated exclusively to the eight most prevalent 
health conditions according to the latest update (2004) of 
the Global Burden of Disease of the World Health Organi-
zation: iron deficiency anemia, hearing loss, migraine, low 
vision, asthma, diabetes mellitus, osteoarthritis and unipolar 
depressive disorders [1].

This paper presents a meta-analysis of studies focused on 
existing triage apps in scientific databases, including those 
in the Google Play Store. The frequency of publications in 
this regard between 2010 and early 2021 is analyzed. A total 
of 26 papers are analyzed in terms of their objective and 
origin, a total of 13 apps are identified in scientific studies 
and of them only 3 in Google Play Store, evaluating the 
latter according to medical criteria. This work is of interest 
for research related to the creation of new triage apps, since 
it provides information on existing works in scientific and 
academic fields, as well as those that have become accessible 
products for use in health emergencies.

The methodology used in this review is described in the 
next session. Subsequently, the results obtained are shown, 
the apps found in the literature are identified and the main 
objectives of the papers relevant to this study are analyzed. 
Then the results obtained are discussed and the apps found in 
the Google Play Store are evaluated. Finally, the conclusions 
obtained from this work are shown and the future lines of 
work that will give continuity to it are exposed.

Fig. 1  Search criteria in different databases
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Methodology

This paper is based on a systematic review of the literature 
in scientific databases, following a prisma methodology. In 
addition, a search in Google Play Store of the triage apps 
found in the literature was performed for further evaluation. 
First, the scientific databases are consulted for the search 
and the terms used are presented, the procedure used for the 
selection of the articles to be analyzed and the search of the 
apps in Google Play Store is described.

Scientific Databases

The literature search performed in this research, focused 
on the scientific databases IEEE, Explore, PubMed, Web 

of Science and Scopus, such databases present relevant 
scientific content from indexed journals, repositories, 
archives and other text collections. The search was 
conducted from 2010 to 2021 using the Keywords "triage 
AND (urgenc* OR emergenc*) AND (mobile OR mobile 
phone OR smartphone) AND (application* OR app*) AND 
m-health" in Abstract/Title/Keywords of the papers in the 
databases, as shown in Fig. 1.

Selection of papers

After performing the search by entering the terms in the search 
engines of the databases, the articles to be analyzed were 
selected by reading the titles of the results obtained, resulting 
in 129 papers of interest in this step. Fifty-six papers that were 
repeated in more than one database were eliminated.

Fig. 2  Methodological Prisma for the selection of articles
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Selection criteria were applied in the analysis of the 
abstracts of 97 papers to classify those to be fully analyzed, 
the selection was focused on: 1) Studies based on novel pro-
posals of triage apps. 2) Studies of analysis of triage apps; 
obtaining 43 articles for full analysis, then those studies 
aimed at tools to help medical students learn, emergency 
apps for specific events such as heart attack, poisoning, mal-
nutrition, aneurysms, among others; self-assessment app for 
primary care and related works were eliminated. A total of 
26 articles remained for study. This procedure is shown in 
the prism diagram in Fig. 2.

Searching in Google Play Store

For the evaluation of the existing triage apps in the literature, 
a review of the digital distribution platform of mobile apps 

for devices with Android operating system "Google Play" 
was carried out [17].

The search was performed by entering the names of 
the 13 apps identified in the papers of interest in the 
search engine of the platform. After entering the names 
of the apps, a total of 98 apps were obtained, of which 90 
were discarded for the following reasons: 1) Irrelevance 
in this study because they were not apps in the medical 
category, 2) Theoretical-educational apps. Obtaining 8 
apps that match the names of the identified apps, then 
the images and the description of the app are compared 
with the information of the paper to verify that it is the 
same app, from here only two of them and one that is 
not found on this platform but in the papers are obtained 
[18] is provided for easy location. The methodological 
PRISMA in Fig. 3 shows the methodology described.

Fig. 3  Methodological Prisma for the search of apps
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Results

Once the systematic review methodology has been applied, 
the results obtained from the selection of relevant papers 
from the Google Play Store databases and apps are analyzed.

Relevant Papers

Figure 4 shows the results of relevant papers obtained in the 
search performed in the last 10 years, categorized according 
to the year of publication. It can be seen that research on this 
topic starts in 2012, reaching the highest number in 2020.

Analysis of relevant papers

From a total of 26 papers found 12 belong to journals, 13 
are conference papers and 1 is book chapter. In the Table 1 
we summarize the relevant papers that present well-defined 
mobile apps in terms of their name. The title, year of publi-
cation and source are shown, as well as the objective of the 
paper and the name of the app on which the study is based.

Other relevant papers implement apps in the proposed 
electronic triage systems, the following is a brief description 
of the study conducted in these papers.

In [12] is proposed to develop a portable medical device 
that can continuously monitor the health status of victims, in 
addition to developing an Android-based mobile app for data 
acquisition, priority ranking, storage and transfer of data to 
the medical records server in hospitals.

In [33] the authors focus on the implementation and 
app of a wireless patient monitoring system for triage 
support. This paper is a chapter from the book "WIRE-
LESS BODY AREA NETWORKS: TECHNOLOGY, 

IMPLEMENTATION, AND APPLICATIONS" which pre-
sents a discussion of similar projects, describes the design 
of the SMART system, and the results of its implementation 
in a Boston hospital.

Authors of [34] tested the feasibility of a prototype sys-
tem using low-cost, commercially available components, 
including Radio Frequency Identification (RFID) and cell 
phone technology, in two simulated mass casualty incidents. 
On cell phones, distributed to rescue personnel at the disas-
ter site, mTriage software is used for reading/writing RFID 
tags attached to "zipper collars" on victims and Logica Mer-
lot Media Mobile software on laptops and tablets for office 
officers at the evacuation and treatment site.

In [35] a mobile system is developed to support emer-
gency triage in the emergency care process for mass casualty 
incidents [35]. A mobile app and a data transfer mechanism 
are used to obtain patient data during the emergency care 
process. In addition, a Cox proportional hazard model is 
used to present the survival curve to triage service personnel 
as a decision aid and an injury assessment tool based on the 
injured patient's vital sign data.

The study conducted in [36] develops an automated triage 
system known as the Automated Triage System. The sys-
tem consists of biomedical modules, graphical user interface 
(GUI) using Microsoft Visual Studio, and a triage decision 
making algorithm. This system acquires the patient's vital 
signs, syndrome and main symptoms through sensors, which 
are integrated into e-Health Kit V2.0, processing the data 
by Arduino Uno. This platform communicates and sends 
the acquired data to the GUI (developed for Windows) to be 
displayed through serial communication.

In [37] describes an optimized system designed to 
help the largest number of injured people in emergency 

Fig. 4  Number of relevant 
papers for each year
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situations (IBSC). It consists of a mobile app (assigned to 
medical personnel and assistants), a web service and Near 
Field Communication wristbands assigned to the victims. 
The mobile app is dedicated to providing medical per-
sonnel with the geolocation of the victims, as well as an 
assistant that indicates the best route to follow to attend 
them based on the severity of their conditions and based 
on a triage method. Routing resolution is solved based on a 
classical problem, a Traveling Salesman Problem, using a 
k-partition algorithm to divide the large number of victims 
into different groups [37].

In [38] a patient prioritization system for hospital emer-
gency departments is presented. The proposed system 
consists of two main components, an innovative hospital 
emergency smart band (HESB) and a smart priority rec-
ommendation and patient monitoring system (SPRPC).

In [39], augmented reality was used to develop a tri-
age algorithm and telemedicine assistance was enabled to 
compare the duration and quality of triage. An Android 
app was designed specifically for use with Smart Glasses, 
which added information in terms of augmented reality 
with two different methods: through the visualization of a 
triage algorithm in data glasses and a telemedical connec-
tion with a senior emergency physician performed by the 
integrated camera.

In [40] presents the design and implementation of a 
novel victim triage and identification system. The pro-
posed solution uses Arduino software and novel electronic 

triage tags with enhanced capabilities, including Bluetooth 
connectivity, with the goal of replacing traditional paper 
cards.

In the paper [41] a digital triage platform is developed 
and implemented to rapidly identify critically ill children. It 
consists of a mobile app that collects clinical signs, symp-
toms and vital signs to prioritize children through a combi-
nation of emergency triggers and predictive risk algorithms. 
The results are presented on a computer-based dashboard 
that allows prioritization of children by displaying an over-
view of all and their classification categories [41].

In [42] a portable wrist device has been designed and 
developed that continuously monitors relevant vital signs in 
order to prioritize and triage Covid-19 patients in the Emer-
gency Department. In addition, a mobile app was developed 
for emergency personnel for real-time detection of deterio-
rating health and allows highlighting the most critical Covid-
19 cases.

Discussion

Figure 5 shows the percentage of papers focusing on emer-
gency triage and catastrophe triage identified in each case 
out of the total number of relevant papers selected. It is 
observed that the papers found for the years 2013–2014 and 
2020–2021 base their proposals on catastrophe triage and 
emergency triage apps, respectively. However, in the years 

Fig. 5  Percentage of relevant papers based on catastrophe triage and emergency triage
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2015–2016 and 2018–2019 a balance between the objec-
tives of the papers was identified. In 2012, almost 70% 
of the papers analyzed were identified as being based on 
catastrophe triage and in 2017 the opposite was the case. In 
other words, the review identified an increase in research on 
mobile apps focused on Emergency Triage and a decrease in 
studies of apps for catastrophe triage, it should be noted that 
most of the latter are based on the START protocol.

In the search for the apps identified in the relevant papers 
on the Google Play Store platform, only the “TRIAGIST” 
app proposed by the studies was found. [31, 32] and Major 
Trauma Triage Tool presented at [22].

The ESITriage app is not available on the Google Play 
Store platform, but in [18] the location is provided, which 
allows an analysis of these three apps. In this section we 
discuss and analyze the apps resulting from this search, 
downloading them and interacting with each of them to 
evaluate them from a clinical point of view. Table 2 shows a 
comparison in terms of description, current version, update 
date, language and evaluation.

In Table 2 it can be seen that the existing triage apps on 
the market, which contain a scientific and academic basis, 
lack free access to users external to the creating institution, 
or do not present continuous support for updates to incorpo-
rate the treatment into injuries caused by new pathologies, as 
well as other improvements to optimize the service. There-
fore, this analysis reveals the need to create a new triage app 
that is accessible to all users, and that can also be used both 
in pre-hospital care and in the emergency service, providing 
continuous support that allows the viability of the app.

Conclusions

In this research work, a review in scientific databases of 
existing papers in the literature studying or proposing mobile 
apps for emergency triage and catastrophe triage was carried 
out. A total of 26 relevant papers were selected for this study, 
of which 13 apps were identified. After searching for each 
of these apps in the Google Play Store platform, only 2 of 
them were obtained, and these were subsequently evaluated 
together with another app obtained from the link provided in 
the corresponding paper. In the analysis carried out, it was 
detected that from 2019 onwards there has been increasing 
interest in research in this regard, given the need for early 
selection of the most serious patients in such difficult times 
for the health service. In addition, the review identified an 
increase in mobile app research focused on Emergency Tri-
age and a decrease in app studies for triage catastrophe. In 
this study it was also observed that despite the existence 
of many researches in this regard only 3 apps contained in 
them are accessible. "TRIAGIST" does not allow the entry Ta
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of an unidentified user, "Major Trauma Triage Tool" pre-
sents negative comments from users who have used it and 
"ESITriage" lacks updates to improve its performance.

In view of the above, as future lines of work, we propose 
the creation of an app accessible to all users that can be used 
both in prehospital care and in the emergency department, 
guaranteeing continuity of care, based on a mixed model of 
the physiological triage system (start) with an anatomical 
injury triage system. In addition, it must provide a geolo-
cation with mapping to show the best route and the most 
appropriate center for the patient. It must also indicate the 
essential actions to be performed according to the priority 
level, for example: level 1, emergency (red flag), the system 
must ask the rescuer: have you checked the airway, is it nec-
essary to administer oxygen, have you performed hemor-
rhage control, etc. This ensures the integrity of the treatment 
even when the rescuer is inexperienced.
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