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Abstract: In December 2020 will be two years since the first case of COVID-19 was reported by the OMS. 

Many strategies and policies of isolation and social distancing have been put in place around the world 

since this event to avoid contagion. At the same time, many mobile applications started to develop to 

register and trace people with suspected coronavirus in order to avoid the chain of COVID-19 infections.  

This work proposes a systematic mapping review of mobile applications to registration and tracing of 

people with suspected coronavirus.  To develop this research, three citation databases were used: 

Scopus, Web of Science and PudMed. Sixteen articles have been identified proposing the 

implementation of this type of application, which were validated in different communities and/or 

regions. The main results obtained were first-hand knowledge of the reality of how the COVID-19 

disease expands, evolves and is registered. On the one hand, these applications offer a solution that 

allows social contact with adults and young people, on the other hand, they could guarantee quick 

and timely action for decision making. Those types of applications can be considered as a real-time 

population health surveillance system, with this approach would have the ability to convert data into 

usable information to initiate appropriate and localized public health actions in a community and/or 

institution that are trying to avoid the chain of COVID-19 contagions. 
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1. Introduction 
 

The pandemic caused by the new coronavirus COVID-19 (or 

SARS-CoV-2) appeared in December 2019. By March 2020, the 

head of World Health Organization (WHO), Tedros Adhanom 

Ghebreyesus, stated this outbreak as a pandemic due to the 

high cases of COVID-19 infection worldwide (Lancet, 2020). In 

April 2020, vaccine development began and by July of that year, 

some vaccines arrived. Next, on Tuesday, December 8, 2020, 

Margaret Keenan became the first person in the world to receive 

a vaccine against COVID-19. More than eight months have 

passed since then and the various vaccination campaigns 

around the world have already managed to administer the first 

billion doses, which means that approximately 7.3% of the 

world's population has received at least one dose (World Health 

Organization, 2020). The WHO recommends that we should 

continue to take care of ourselves, even with the application of 

vaccines, since we can be contagious. 

Pharmaceutical companies have not been able to supply 

the large number of vaccines needed worldwide and their 

distribution is too slow, even more so for underdeveloped 

countries. By May 2021, around 3.5 million people will have 

died worldwide as a result of COVID-19 infections. The United 

States leads the statistics by exceeding 607,700 deaths, 

followed by Brazil with 456,700. As of May 28, 2021, there were 

more than 169.5 million confirmed cases of COVID-19 

worldwide. Some countries are in the third wave of the 

pandemic, where numbers are increasing. The percentage of 

mutations and variations of the disease is large, some of them 

are easy to transmit and are more lethal del Rio-Chanona et al. 

(2020). Health systems continue to collapse and face a serious 

burden with resource allocation, service delivery and 

containment of the spread of the COVID-19 virus (Rutledge et 

al., 2020; Jnr, 2020), there is fear and confusion at all levels. 

This has made this disease the most complex of all the 

situations we have faced globally, and one in which the world 

must work and seek the support and help of all countries to 

collaborate and cope with this high impact pandemic. 

The international community has taken much attention to 

the effectiveness of quarantine (Fuller et al., 2020; Yu et al., 

2021), social distancing and strengthening prevention 

measures, including the proper and rational use of personal 

protective equipment in different settings (hospital, pre-

hospital, outpatient, laboratory, points of entry, home care, 

public spaces), which are a key factor in containing 

transmission at the local and community level. The WHO 

director stated that "We all want this to end. We all want to get 

on with our lives. But the harsh reality is that this is not even 

close to being over". He further indicated that some progress is 

being made and there is a need to strengthen activities and 

infrastructure, which is still lacking in many countries (van 

Veen et al., 2019).  

To minimize the impact of the COVID-19 pandemic, many 

countries have developed various strategies to combat it, the 

most important being the identification, monitoring and 

isolation of suspected cases. Many strategies are used to self-

report signs and symptoms of COVID-19, others are used to 

identify people with suspected coronavirus, another for cases 

where people have been exposed to an infected person, others 

are used to trace contacts, and others that provide information 

on health services such as diagnosis, consultation, treatment, 

rules, regulations, etc. All of these are tactics to support and 

prevent disease and to store information on health-related 

issues and contact tracing (Jnr et al., 2021; Mobile Network 

Subscriptions Worldwide 2020-2021 Statista, 2020).  

For years now, with the use of technologies, health 

interventions have been developed that have made possible 

the creation of software applications (web or mobile) that 

integrate features and functionalities that significantly improve 

the provision of remote health services and the implementation 

of preventive measures such as social distancing and home 

quarantine (Drew et al., 2020; Menni et al., 2020; Noronha et al., 

2020; Ramirez et al., 2016) 

Overall, there is limited research on evaluating mobile 

applications to manage COVID-19 (Davalbhakta et al., 2020; 

Islam et al., 2020) that are used as health interventions. 

Therefore, it is necessary to propose a research work whose 

objective will be to review the characteristics, functionalities 

and effectiveness of health mobile applications, to allow the 

registration and follow-up of persons suspected of having the 

disease. The results and observations from a comprehensive 

review of these types of health interventions can have many 

positive implications, for example, suggesting more efficient 

applications for patients to manage health operations with 

online diagnosis and consultation (saving time and money and 

reducing travel to prevent COVID-19 transmission), understand 

drawbacks of current applications to integrate COVID-19 

specific functionalities and propose applications with 

innovative technologies to know and understand how the 

pandemic evolves in order to generate and adopt measures and 

strategies to mitigate COVID-19, as well as, data can be used at 

a more aggregated level to assess the local or regional health 

status and the (expected) pressure on the health care system 

(Bassi et al., 2020; Jalabneh et al., 2021; Ming et al., 2020; Nguyen 

et al., 2020; Singh et al., 2020). So, these applications could be 

used as a tool to avoid the chain of contagion (Mbunge, 2020), 

by being more effective in providing and exchanging current 

information in a fast, dynamic and timely manner related to 

overall health (Biolchini et al., 2005). 

 

2. Materials and methods 
 

This systematic mapping review (SR) is based on the 

guidelines proposed in (Biolchini et al., 2005; Brereton et al., 



 
 

 

Alexander R. Arcos et al. / Journal of Applied Research and Technology 471-483 

 

Vol. 21, No. 3, June 2023    473 

 

2007; Kitchenham et al., 2010; Kitchenham & Charters, 2007; 

Kitchenham et al., 2009; Petersen et al., 2015; Sampaio & 

Marcini, 2007), where the main objective is to conduct an 

analysis of the current landscape of research related to 

software applications for registration and follow-up of people 

with suspected Coronavirus. This review includes two stages: 

planning and implementation. The first one addresses the 

definition of the research questions specifying the 

intervention of interest, the search process, and the definition 

of article selection criteria: The second stage implements the 

selection process of the research relevant to the object of 

study, through the application of the selection criteria and 

data extraction to obtain the results of this systematic review. 

 

2.1. Planning 
The intent of this research will be governed to the primary research 

question (PRQ): What approaches are being used/proposed for the 

development of software applications for the registration and 

tracking of individuals with suspected COVID-19? 

The PRQ seeks to locate relevant documents on the 

proposed topic, to achieve this objective it is divided into three 

research sub-questions (RSQ). 

● RSQ_1: What are the techniques and methods of 

these applications for the management of COVID-19? 

● RSQ_2: What types of data are recorded by these 

kinds of applications and what is their use? 

● RSQ_3: What limitations and innovations are 

identified in the applications explored? 

To carry out the search process for scientific publications 

that contribute to the analysis of the object of study, three 

citation databases are considered: Scopus, Web of Science 

(WoS) and PubMed. The first two are bibliographic databases 

of abstracts and citations of scientific journal articles. The third 

is a bibliographic reference search engine that allows queries 

of the National Library of Medicine (MEDLINE). All these 

databases complement each other because they include 

documents from various sources, including journal articles 

and conference papers.  

The review process consists of keywords election, which 

arise from the research question: i) COVID-19, ii) signal, iii) 

register, iv) tracking and v) application.  

The keywords that allow identifying synonyms and terms 

related to the object of study, which when combined form the 

search string, whose purpose is to identify articles relevant to 

the research. The search period for relevant publications was 

conducted between the years 2015 - 2020, due to the speed at 

which technological changes are currently occurring. 

Once the documents were found, inclusion and exclusion 

criteria were used to preselection and selection of relevant 

articles. The main systematic review criteria are the following: 

Inclusion criteria 

● English language studies 

● Studies related to the object of research 

● Full text studies 

Exclusion criteria 

● Duplicate studies 

● Studies where no application is being developed 

● Review studies, books or book chapters. 

 

2.2. Execute  
The execution process begins with the application of the initial 

search string in indexed databases in order to refine the string 

and find the articles relevant to the object of study. 

In the first iteration of search in bibliographic databases the 

following numbers of publications were obtained: 260 in Scopus, 

157 in WoS and 213 in PubMed, all of them from 2015 to 2020.  

After a series of test and review iterations, related terms 

and their synonyms were identified, in such a way that: i) 

COVID-19, coronavirus, SARS-CoV2, ii) signal, sign, symptom, 

iii) register, identify, identification, iv) track, monitor, follow, 

control, v) application, app.  

So that, the standard search string model is expressed as 

follows: (COVID-19 OR coronavirus OR SARS-CoV-2) AND (sign 

OR signal OR symptom) AND (regist* OR identify OR 

identification) AND (track* OR monitor* OR follow* OR 

control*) v) application or app. 

Once the refined search string was applied, primary studies 

were found and, in order to maximize the completeness of the 

search, the references of these studies were reviewed with the 

aim of identifying other relevant studies (a search technique 

known as "snowballing" (Wohlin, 2014). According to Figure 1, 

which shows the details of the process of preselection and 

selection of relevant articles, 61 in Scopus, 106 in WoS, and 222 

in PubMed were identified, giving a total of 389 documents. 

After that, we eliminated 27 duplicate articles, obtaining 27 

repeated studies in the different databases.  

 

 
 

Figure 1. Diagram flowchart showing the overview of the  

research process for relevant studies. 
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Finally, 362 articles were obtained to be analyzed in detail. 

A first approximation of relevant studies is their pre-selection, 

first, articles whose language was different from English were 

discarded, and then the title, abstract and keywords of each 

article were analyzed to verify if they are related to the object 

of study, 276 articles were eliminated after this  

evaluation and 86 articles were obtained for their 

complete review 

For the selection of articles, the full text was thoroughly 

analyzed to determine whether the article was closely related 

to the object of study, or whether an application was 

developed that could verify the construction of a tool as a 

minimum requirement for selection. To avoid subjectivity, 

article review and data extraction activities were performed 

independently by two reviewers. If an article was not included, 

the reason for its exclusion was mentioned. With this analysis, 

70 articles were eliminated, resulting in 16 studies used for 

data extraction. 

 

3. Results 
 

The results found in Table I show the relevant information 

from the selected studies about the functionalities, methods 

and techniques used in the applications for the registration 

and follow-up of persons with suspected COVID-19, 

information that is used to generate a distribution map of the 

selected studies over the research context (Figure 2) and to 

calculate the frequencies of the studies for each functionality 

of the classification scheme (Figure 3). This allows us to 

analyze how the functionalities, techniques and registries 

used in the different applications for the follow-up of people 

with suspected COVID-19 are addressed and thus answer the 

proposed research questions. 

RSQ_1: What are the techniques and methods of these 

applications for COVID-19 management? 

To answer this  question, a bubble  diagram was  created  to 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

represent the interconnected frequencies, where the 

relationship between the functionalities vs. the techniques and 

methods used can be clearly and precisely visualized (Figure 3: 

right side of the X-axis).  The number of publications on each 

side of the X-axis may differ, as some publications use multiple 

functionalities, registries and techniques, e.g., an article 

focusing on symptom tracking could also be used for detection 

of new COVID-19 positive cases, as well as for case prediction, 

disease progression or contact tracing. The map (Figure 3: right 

side of the X axis) shows that the most frequent technique is the 

analysis of recorded data with 43.75% (7 articles) based on the 

report of information entered by users, obtaining averages, 

standard deviations, etc., 25% (4 articles) use geolocation for 

symptom tracking and 6.25% (1 article) apply machine learning 

techniques and multi-objective evolutionary algorithms. On 

the other hand, for contact tracing and infection prediction, 

18.75% (3 articles) use the analysis of recorded data, 12.5% use 

statistical analysis and 6.25% use machine learning and multi-

objective evolutionary algorithms. For the evolution of Covid-

19, only 6.25% (1 article) use geolocation. 

RSQ_2: What types of data are recorded by these kinds of 

applications and what is their use? 

The different applications have specific functionalities 

related to the recorded data, in Figure 3 on the left side of the 

X-axis we can observe that 31.25% (5 items) record COVID-19 

symptoms, the common ones (fever, dry cough. The less 

common ones (aches and pains, sore throat, diarrhea, 

conjunctivitis, headache, loss of sense of smell or taste) and 

those considered severe (difficulty breathing or feeling short of 

breath, chest pain or pressure, inability to speak or move) for 

symptom tracking. In the case of the PCR tests, 25% (4 articles) 

recorded information on PCR tests, 18.75% (3 articles) 

recorded patient demographic information and only 6.35% (1 

article) recorded serological tests. On the other hand, for 

contact tracing, 12.5% recorded common symptoms and only 

6.25% recorded demographic information.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ID Attributes Extracted information 

01 

(Quer et al., 

2021) 

Title: Wearable sensor data and self-reported symptoms for COVID-19 detection 

Authors: 
Giorgio Quer Jennifer M. Radin, Matteo Gadaleta, Katie Baca-Motes1, Lauren Ariniello, Edward 

Ramos, Vik Kheterpal, Eric J. Topol and Steven R. Steinhubl 

Publication: Nature Medicine 

Contributio

n: 

It presents a tool that collects important health information related to COVID-19 through app-

based surveys and wearable sensors and obtains information that leads to early detection of 

this and other viral diseases. 

Application 

focus: 

Contagion 

prediction and 

symptom 

monitoring 

Type of 

record: 

PCR 

Common symptoms 

Demographic 

information 

Type of 

techniqu

es: 

Recorded data analysis 

02 

(Intawong 

Title: Application technology to fight the COVID-19 pandemic: Lessons learned in Thailand 

Authors: Kannikar Intawong, Debra Olson, Suwat Chariyalertsak 

Publication: Biochemical and Biophysical Research Communications 

Contributio

n: 

Provides an application that helps the population to have greater control of their own health 

and that medical and public health personnel improve their efficiency in controlling the 

demand for health resources 

Table 1. Information extracted from selected articles. 
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02 

(Intawong 

et al., 2021) 

Title: Application technology to fight the COVID-19 pandemic: Lessons learned in Thailand 

Authors: Kannikar Intawong, Debra Olson, Suwat Chariyalertsak 

Publication: Biochemical and Biophysical Research Communications 

Contributio

n: 

Provides an application that helps the population to have greater control of their own health 

and that medical and public health personnel improve their efficiency in controlling the 

demand for health resources 

Application 

focus: 

Follow-up of 

COVID-19 

symptoms 

Type of 

record: 

Common symptoms 

Less common 

symptoms 

Severe symptoms 

Demographic 

information 

Type of 

techniqu

es: 

Geolocation 

Analysis of recorded data 

03 

(Echeverría 

et al., 2020) 

Title: 
COVIDApp as an innovative strategy for the management and follow-up of COVID-19 cases in 

long-term care facilities in Catalonia: Implementation study. 

Authors: 

Patricia Echeverría, MD, PhD; Miquel Angel Mas Bergas, MD, PhD; Jordi Puig, MSc; Mar Isnard, 

MSc; Mireia Massot, BSN; Cristina Vedia, PhD; Ricardo Peiró, MD; Yolanda Ordorica, BSN; Sara 

Pablo, BSN; María Ulldemolins, BSN; Mercé Iruela, MSc; Dolors Balart, BP; José María Ruiz, 

BScB; Jordi Herms, BCS; Bonaventura Clotet Sala MD, PhD; Eugenia Negredo MD, PhD; José 

María Ruiz, BScB; Jordi Herms, BCS; Bonaventura Clotet Sala MD, PhD; Eugenia Negredo MD, 

PhD. 

Publication: JMIR Public Health and Surveillance 

Contributio

n: 

COVID App shows the progression of the infection in real time and can help to design new 

follow-up strategies. In addition to allowing proactive intervention by isolating residents with 

suspected infection early on and monitoring contacts 

Application 

focus: 

Follow-up of 

COVID-19 

symptoms 

Type of 

record: 

Common symptoms 

Severe symptoms 

Demographic 

information 

Type of 

techniqu

es: 

Analysis of recorded data 

04 

(Galmiche 

et al., 2020) 

Title: 
Implementation of a Self-Triage Web Application for Suspected COVID-19 and Its Impact on 

Emergency Call Centers: Observational Study. 

Authors: Galmiche, S; Rahbe, E; Fontanet, A; Dinh, A; Benezit, F; Lescure, FX; Denis, F 

Publication: Journal of Medical Internet Research 

Contributio

n: 

It proposes an application that has contributed to reducing the frequency of calls to urgent 

care centers and can be used to predict the increased burden on hospitals. 

Application 

focus: 

Contagion 

prediction 

Type of 

record: 

Common symptoms 

Less common 

symptoms 

Severe symptoms 

Demographic 

information 

Type of 

techniqu

es: 

Analysis of recorded data 

Statistical analysis 

 

05 

(Ediriweera 

et al., 2020) 

Title: An epidemiological model to aid decision-making for COVID-19 control in Sri Lanka 

Authors: Ediriweera, DS; de Silva, NR; Malavige, GN; de Silva, HJ 

Publication: PLOS ONE 

Contributio

n: 

It proposes a model to ensure that the caseload remains within the capacity of the health 

system of the country where it has been applied. 

Application 

focus: 

Contagion 

prediction and 

contact tracing 

Type of 

record: 
 

Type of 

techniqu

e: 

Public data analysis 

Analysis of recorded data 

06 

(Yap & Xie, 

2020) 

Title: Personalizing symptom monitoring and contact tracing efforts through a COVID-19 web-app 

Authors: Yap, KYL; Xie, QH 

Publication: Infectious Diseases of Poverty 

Contributio

n: 

It proposes a web application that helps provide evidence-based information and advice 

through credible sources and alleviate healthcare resources. 

Application 
Follow-up of 

Type of 

Common symptoms 

Less common 

symptoms 
Type of 

Geolocation 
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06 

(Yap & Xie, 

2020) 

Title: Personalizing symptom monitoring and contact tracing efforts through a COVID-19 web-app 

Authors: Yap, KYL; Xie, QH 

Publication: Infectious Diseases of Poverty 

Contributio

n: 

It proposes a web application that helps provide evidence-based information and advice 

through credible sources and alleviate healthcare resources. 

Application 

focus: 

Follow-up of 

COVID-19 

symptoms 

Type of 

record: 

Common symptoms 

Less common 

symptoms 

Severe symptoms 

Demographic 

information 

Type of 

techniqu

e: 

Geolocation 

Analysis of recorded data 

07 

(Soriano et 

al., 2020) 

Title: 
Hospital Epidemics Tracker (HEpiTracker): Description and Pilot Study of a Mobile App to Track 

COVID-19 in Hospital Workers. 

Authors: 

Soriano, JB; Fernandez, E; de Astorza, A; de Llano, LAP; Fernandez-Villar, A; Carnicer-Pont, D; 

Alcazar-Navarrete, B; Garcia, A; Morales, A; Lobo, M; Maroto, M; Ferreras, E; Soriano, C; Del Rio-

Bermudez, C; Vega-Piris, L; Basagana, X; Muncunill, J; Cosio, BG; Lumbreras, S; Catalina, C; 

Alzaga, JM; Quilon, DG; Valdivia, CA; de Lara, C; Ancochea, J; De Lara, C; and Ancochea, J. 

Publication: Jmir Public Health and Surveillance 

Contributio

n: 

Establishes contact identification within the hospital staff to generate a control over the 

contagion of healthcare personnel. 

Application 

focus: 

Follow-up of 

COVID-19 

symptoms 

Type of 

record: 

PCR 

Common symptoms 

Less common 

symptoms 

Severe symptoms 

Serological study 

Demographic 

information 

Type of 

techniqu

e: 

Geolocation 

Analysis of recorded data 

08 

(Faezipour 

& Abuzneid, 

2020) 

Title: Smartphone-Based Self-Testing of COVID-19 Using Breathing Sounds 

Authors: Faezipour, M; Abuzneid, A 

Publication: Telemedicine and E-Health 

Contributio

n: 

It suggests the relevance of breath testing and diagnostic applications for early detection of 

COVID-19 through its respiratory sound pattern. 

Application 

focus: 

COVID-19 

detection 

Type of 

record: 

Less common 

symptoms 

Severe symptoms 

PCR 

Type of 

techniqu

e: 

Machine learning 

09 

(Cruz et al., 

2020) 

Title: Crowdsensing Spatial Data to Follow Epidemic Evolution Poster Abstract 

Authors: 
Petar Radanliev & David De Roure & Rob Walton & Max Van Kleek & Rafael Mantilla Montalvo & 

Omar Santos La'Treall Maddox & Stacy Cannady 

Publication: 
SenSys 2020 - Proceedings of the 2020 18th ACM Conference on Embedded Networked Sensor 

Systems 

Contributio

n: 

Proposes a tool to support epidemiologists and health authorities in monitoring the COVID-19 

pandemic. 

Application 

focus: 

Evolution of 

COVID-19 

Type of 

record: 
 

Type of 

techniqu

e: 

Geolocation 

10 

(Zens et al., 

2020) 

Title: App-Based Tracking of Self-Reported COVID-19 Symptoms: Analysis of Questionnaire Data 

Authors: 
Martin Zens, MD, PhD; Arne Brammertz, Dipl-Vw; Juliane Herpich, MD; Norbert Südkamp, MD, 

PhD; Martin Hinterseer, MD 

Publication: Journal of Medical Internet Research 

Contributio

n: 

Proposes an application to determine the pattern of COVID-19 symptoms and possible 

unreported symptoms. 

Application COVID-19 Type of 

Common symptoms 

Less common 
Type of 
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10 

(Zens et al., 

2020) 

Title: App-Based Tracking of Self-Reported COVID-19 Symptoms: Analysis of Questionnaire Data 

Authors: 
Martin Zens, MD, PhD; Arne Brammertz, Dipl-Vw; Juliane Herpich, MD; Norbert Südkamp, MD, 

PhD; Martin Hinterseer, MD 

Publication: Journal of Medical Internet Research 

Contributio

n: 

Proposes an application to determine the pattern of COVID-19 symptoms and possible 

unreported symptoms. 

Application 

focus: 

COVID-19 

detection 

Type of 

record: 

Common symptoms 

Less common 

symptoms 

Severe symptoms 

Type of 

techniqu

e: 

Statistical analysis 

11 

(Kassaye et 

al., 2020) 

Title: 
Rapid deployment of a free, privacy-assured COVID-19 symptom tracker for public safety 

during reopening: System development and feasibility study. 

Authors: 
Seble G Kassaye, MD, MSc; Amanda Blair Spence, MD; Edwin Lau, MBA; David M Bridgeland, 

MA; John Cederholm, BA; Spiros Dimolitsas, PhD; JC Smart, PhD 

Publication: Jmir Public Health and Surveillance 

Contributio

n: 
Introduces a tool for COVID-19 monitoring and reporting 

Application 

focus: 

Symptom 

Tracking and 

COVID-19 

Screening 

Type of 

record: 

Common symptoms 

Less common 

symptoms 

Severe symptoms 

Type of 

techniqu

e: 

Analysis of recorded data 

12 

(Denis et al., 

2020) 

Title: 
Epidemiological Observations on the Association Between Anosmia and COVID-19 Infection: 

Analysis of Data From a Self-Assessment Web Application. 

Authors: 
Fabrice Denis MD, PhD; Simon GalmicheMD; Aurélien Dinh MD; Arnaud Fontanet MD, PhD; 

Arnaud Scherpereel MD, PhD; Francois Benezit MD; François-Xavier Lescure MD, PhD 

Publication: Journal of Medical Internet Research 

Contributio

n: 
Introduces tool to monitor COVID-19 outbreak 

Application 

focus: 

COVID-19 

detection 

Type of 

record: 

Common symptoms 

Less common 

symptoms 

Severe symptoms 

Type of 

techniqu

e: 

Analysis of recorded data 

13 

(Dantas et 

al., 2021) 

Title: App-based symptom tracking to optimize SARS-CoV-2 testing strategy using machine learning 

Authors: 
Leila F Dantas, Igor T Peres, Leonardo S L Bastos, Janaina F Marchesi, Guilherme F G de Souza, 

João Gabriel M Gelli, Fernanda A Baião, Paula Maçaira, Silvio Hamacher, Fernando A Bozza 

Publication: Plos One 

Contributio

n: 

Proposes a predictive model to identify individuals and areas at highest risk of infection to 

prioritize testing 

Application 

focus: 

Symptom 

monitoring 

and contagion 

prediction 

Type of 

record: 

Common symptoms 

Less common 

symptoms 

Severe symptoms  

PCR 

Demographic 

information 

Type of 

techniqu

e: 

Geolocation 

Machine learning 

14 

(Antonelli et 

al., 2021) 

Title: 
Identification of optimal symptom combinations to trigger diagnostic work-up of suspected 

COVID-19 cases: analysis from a community-based, prospective, observational cohort. 

Authors: 

M Antonelli PhD, J Capdevila PhD, A Chaudhari MD, J Granerod PhD, LS Canas PhD, MS Graham 

PhD, K Klaser MSc, M Modat PhD, E Molteni PhD, B Murray MSc, C Sudre PhD, R Davies MA, A 

May MA, LH Nguyen MD, DA Drew PhD,Joshi PhD, AT Chan MD, JP Cramer MD MSc, Professor T 

Spector, J Wolf MA, Professor S Ourselin, C Steves PhD* , AE Loeliger MD* , AE Loeliger MD*. 

Publication: Medrxiv 

Contributio Presents a tool to quantify how much individual COVID-19 symptoms contribute to positive 
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For the prediction of infection, 18.75% recorded 

demographic information, 12.5% recorded information on 

common, less common and severe symptoms, only 6.25% 

recorded information on PCR tests. For covid-19 detection, 

18.75% recorded severe and less common symptoms, 12.5% 

recorded information on common symptoms and PCR tests, 

and only 6.25% recorded demographic information. 

RSQ_3: What limitations and innovations are identified in 

the applications explored? 

After analyzing the articles, it was found that, even though 

each one proposes different innovative approaches for the 

detection, monitoring, tracking, prediction and evolution of 

COVID - 19,  each one has  limitations related to the number  of  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

participants, since in most cases the relatively small samples 

tend to homogenize the population. Among the most 

outstanding innovations was the use of respiratory sound 

patterns and heart rate variation as support for COVID-19 

remote sensing. 

PRQ: What approaches are being used/proposed for the 

development of software applications for the follow-up of 

people suspected of Covid-19? 

Figure 2 shows the distribution of the functionalities, where 

it was found that the 16 articles cover at least one of the 

identified functionalities such as: symptom follow-up, COVID-19 

detection, contact tracing, disease prediction and evolution. It 

was found that 62.5% of the studies focus on  symptom tracking  

14 

(Antonelli et 

al., 2021) 

Title: 
Identification of optimal symptom combinations to trigger diagnostic work-up of suspected 

COVID-19 cases: analysis from a community-based, prospective, observational cohort. 

Authors: 

M Antonelli PhD, J Capdevila PhD, A Chaudhari MD, J Granerod PhD, LS Canas PhD, MS Graham 

PhD, K Klaser MSc, M Modat PhD, E Molteni PhD, B Murray MSc, C Sudre PhD, R Davies MA, A 

May MA, LH Nguyen MD, DA Drew PhD,Joshi PhD, AT Chan MD, JP Cramer MD MSc, Professor T 

Spector, J Wolf MA, Professor S Ourselin, C Steves PhD* , AE Loeliger MD* , AE Loeliger MD*. 

Publication: Medrxiv 

Contributio

n: 

Presents a tool to quantify how much individual COVID-19 symptoms contribute to positive 

case finding. 

Application 

focus: 

Symptom 

Tracking and 

COVID-19 

Screening 

Type of 

record: 

Common symptoms 

Less common 

symptoms 

PCR 

Demographic 

information 

Type of 

techniqu

e: 

Evolutionary multiobjective 

algorithm 

15 

(Hirten et 

al., 2021) 

Title: 
Use of Physiological Data from a Wearable Device to Identify SARS-CoV-2 Infection and 

Symptoms and Predict COVID-19 Diagnosis: Observational Study. 

Authors: 

Hirten RP, Danieletto M, Tomalin L, Choi KH, Zweig M, Golden E, Kaur S, Helmus D, Biello A, 

Pyzik R, Charney A, Miotto R, Glicksberg BS, Levin M, Nabeel I, Aberg J, Reich D, Charney D, 

Bottinger EP, Keefer L, Suarez-Farinas M, Nadkarni GN, Fayad ZA. 

Publication: Journal of Medical Internet Research 

Contributio

n: 

Proposes a tool that demonstrates the relationship between heart rate variation and SARS-

CoV-2 positive cases. 

Application 

focus: 

Symptom 

Tracking and 

COVID-19 

Screening 

Type of 

record: 

PCR 

Demographic 

information 

Type of 

techniqu

es: 

Statistical analysis 

16 

(Timmers et 

al., 2020) 

Title: 
Using eHealth to Support COVID-19 Education, Self-Assessment, and Symptom Monitoring in 

the Netherlands: Observational Study. 

Authors: Timmers T, Janssen L, Stohr J, Murk JL, Berrevoets 

Publication: Jmir Mhealth and Uhealth 

Contributio

n: 
Introduces tool to obtain information on infectious burden and healthcare consumption 

Application 

focus: 

Symptom 

tracking 

Type of 

record: 
PCR 

Type of 

techniqu

es: 

Analysis of recorded data 

 



 
 

 

Alexander R. Arcos et al. / Journal of Applied Research and Technology 471-483 

 

Vol. 21, No. 3, June 2023    479 

 

10 articles); 37.5% focus on disease detection (6 articles); 25% 

focus on disease contagion prediction (4 articles); 18.75% focus 

on contact tracing (3 articles) and the rest address/study covid-

19 evolution, i.e., 6.2% (1 article).  
 

3. Analysis and discussions 
 

The analysis of results shows the number of articles in line with 

each category covered in this research. This allows us to 

determine which categories have been emphasized in 

previous investigations, thus identifying future lines of 

research. The systematic map shows how the research 

conducted has been handled in multiple areas, all of which are 

related to symptom tracking or tracing possible infected 

persons. 

Also, it can be observed that the number of articles on 

software applications in the follow-up of people with COVID-

19, 81.3% (13 articles) and 18.8% (3 articles) have been 

published in 2020 and 2021, respectively. Another interesting 

result is 62.5% (10 articles) of the proposed applications track 

participants, while 37.5% (6 articles) allowed the detection of 

COVID-19. Of these, 25% (4 articles) made a prediction of 

possible infections, hospital burden, transmission rate, etc., 

and only 6.3% (1 article) monitored the evolution of the 

pandemic at a national level. 

The bubble chart, see Figure 3, can indicate that the largest 

set of contributions in the area of monitoring people with sus- 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

pected COVID- 19 is related to the recording of common 

symptoms of the disease and their subsequent analysis. Most 

of the studies refer to mobile applications that have served as 

a tool to alleviate the burden on healthcare systems. On the 

other hand, an interesting fact is the appearance of a single 

study that focuses on the analysis and evolution of COVID-19 

through public information to generate an informative 

application. This indicates that there are very few studies that 

deal with applications that seek to inform the population 

based on the collection of public information to make it more 

accessible. It is necessary to consider that all of the identified 

studies make novel proposals that could be integrated to 

generate a very useful and widely used application by the 

population for the management of COVID-19 through the 

follow-up of infected persons, the information of possible 

contagions and the follow-up of contacts, as well as informing 

the population about the progress of the pandemic in their 

locality and/or region in a rapid and timely manner. 

In addition, several studies applied various techniques and 

methods for the analysis of information and generation of 

results, among the most interesting techniques are those that, 

by using artificial intelligence, make a prediction of possible 

contagion through specific characteristics of the disease. 

Finally, we can highlight the presence of some articles that 

used contact tracing, a feature that in the current context is 

interesting to avoid the rapid spread of the disease and 

therefore the emergence of new cases 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Figure 2.  Distribution of selected studies on research approach. 
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4. Conclusions 
 

This document presented a study of existing mobile 

applications used for registration and follow-up individuals as 

possible cases of COVID-19. (Zhang & Smith, 2020). As shown 

in the systematic map, many approaches have been proposed 

for either tracking, tracing, detection of possible coronavirus 

cases.  

According to the map, there seems to be a relative lack of 

studies on applications that use techniques for collecting and 

disseminating public information that would be useful for 

monitoring the evolution of COVID-19 in the general 

population.  

Also, geolocation and data analysis have been the 

techniques used for follow-up people with suspected COVID-

19. (Plantes et al., 2021). Considering the above, it can be 

determined that past research is focused on the development 

of proposals for COVID-19 monitoring and detection. 

Mobile applications, which have emerged in COVID-19 

emergencies, are essential to improve the management of 

pandemics by using new technologies based on data analysis. 

Finally, all mobile applications have used conventional 

and modern techniques such as statistics and artificial 

intelligence, to improve their performance. 
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Figure 3. Map of the context of research on mobile applications that register and track people with suspected COVID-19.  

The research focuses on the Y-axis, the types of features and functionalities on the left side of the X-axis, and the  

type of techniques and methods on the right side of the X-axis. 
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