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Abstract— In 2020 the first case of COVID-19 was reported 

in Peru, the number of infected people was confirmed to be 

1,001,227 people in the country, there was congestion in 

hospitals and only COVID-19 cases were attended, canceling 

patients' appointments. It was proposed the realization of the 

prototypes of the mobile application to reduce congestion in 

hospitals where the user registers his symptoms. The scrum 

methodology was used since it benefits in the realization of 

work that requires little time. As a result, 20 people from 

different districts were surveyed about the operation of the 

mobile application and prototypes were made about the 

operation of the application that will obtain the user's 

personal data, the answer to the questions that will be 

administered by the hospitals, and the results will be sent by 

e-mail or text message. 

Keywords—mobile application, congestion in hospitals, 

COVID-19. 

I. INTRODUCTION 

On March 6, 2020, the President of Peru announced the 

first case of contagion of coronavirus in the country, the 

Ministry of Health (Minsa) asked the population to remain 

calm, on December 18, the number of infected was 

confirmed. than 1,001,227 people in the country, carrying 

out molecular tests, rapid tests to citizens, having 

congestion in hospitals, only COVID-19 cases were 

attended by canceling patient appointments, currently the 

number of infected is 2,155 .034 people, total deaths is 

198,488 people and hospital discharges are 85,043 people 

in the country [1]. 

Similar applications that are considered for this research 

can be seen in the case of Morocco, which developed a 

mobile application that consists of following up people 

who had COVID-19, offering information on appropriate 

medications for patients, allows identifying symptoms and 

people who have had contact with COVID-19 positive 

patients by sending alert messages, this application helps to 

reduce congestion in hospitals [2].  

In the case of Thailand, a mobile application was 

developed to reduce congestion in hospitals, helping 

patients to identify their symptoms and following up 

patients with COVID-19 using a hospital network, the 

application benefits patients' needs [3]. The COWAR 

application connects patients with physicians, identifies 

symptoms and the quantity of contagion, and provides 

details on COVID-19 prevention [4]. 

The objective of this research is to reduce congestion in 

hospitals, have the application help people identify their 

symptoms, send alert messages to people who have had 

contact with COVID-19 positive patients, have adequate 

drug information and follow up for COVID-19 positive 

patients. 

For this research work, the scrum methodology will be 

used, where the user stories will be according to the user's 

need, for example, family of patients with COVID-19.  

The mobile application will be developed in Java 

language, and will be used in the Android Studio Platform 

that will allow us to develop the application with the SQL 

server database connection. 

II. METHODOLOGY 

The Scrum methodology will be used for the research 

work, the advantage of using this methodology is that 

partial deliveries are made and it benefits the user of the 

project, it is useful for projects that can be complex and 

that are required to have results in the short term [5]. 

Prototypes of the application will be made through an 

analysis, in order to reduce congestion in hospitals, so that 

they can identify their symptoms and be informed about the 

prevention of COVID-19. 
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A. Scrum methodology: 

Scrum is an agile methodology that provides flexibility 

for the control of requirements for software development, 

scrum was designed to increase the production capacity of 

the development process, it is a flexible model that can be 

applied to any type of organization and can be very useful 

for small and large projects [6]. 

a) Order book planning: 

It is analyzed and updated what will be delivered in the 

sprint and how it will be done, where the responsible 

for the product is the Product Owner who is responsible 

for the backlog items are updated and prioritized, so 

that the development team knows what will be done and 

how long it will take to do it. [7]. User stories will be 

obtained by surveying 20 people from different districts 

on how the mobile application works. 

b) Sprint development: 

The sprint is a time interval that has a maximum of one 

month, during the sprint the increment of a deliverable 

is developed, where the project team strives to achieve 

the objective, in each phase of the sprint it must be 

respected by the team. do not make changes during it, it 

is recommended that the most important thing that is for 

the client be completed [8]. 

c) Development of prototypes: 

The prototypes will be used to get an idea of how the 

application will be realized taking into account the user 

stories. The prototype will show the user's session 

design and will have the option to choose between 

symptoms, prevention and statistical data. 

II. CASE STUDY 

A. Backlog planning: 

Next, the user stories that were obtained through a 

survey carried out with 20 people from the districts of 

Comas, San Martin de Porres, Los Olivos, San Juan de 

Lurigancho San Miguel, Villa María del triunfo, 

Magdalena de Mar will be shown, Callao and Villa el 

Salvador that was carried out with Google form, on the 

operation of the mobile application. 

 

 

Table 1 

User Stories 

Nro. User Stories 

1 As a patient I want you to send me a 

message to the email of the result. 

2 As a patient, I want to see how to prevent 

contagion against COVID-19. 

3 As a patient I want you to allow me to 

record the symptoms. 

4 As a patient I want to see the number of 

infected in Peru. 

5 Como paciente quiero poder registrar mis 

datos personales. 

6 As a patient I want there to be a choice of 

treatment or medications to take. 

B. Sprint Development: 

The following table will show the sprints that will be 

carried out in the development of the application. 

Table 2 

Sprint Development 

Sprint 

1 

1. Record the patient's symptoms. 

 

Sprint 

2 

2. Record the patient's personal data. 

3. Option on how to prevent contagion. 

Sprint 

3 

4. Sending a message to the email about 

the result. 

5. Quantity of contagions in Peru. 

6. Treatment option or medications to be 

taken. 

C. Technological tools: 

The technological tools that will be used in the mobile 

application are: 

1) Android studio: It is an IDE application that is used to 

create applications on android, which is equipped with an 

emulator, it is also a system for devices such as android, 

android tv, android auto [9]. 

2) SQL server: It is a database management system, its 

query language is transact-Sql, which is based on a 

relational model [10].  

3) Java: It is a programming language that can be used to 

design applications that run on the computer, servers, it can 

also be used to build an application module [11]. 
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Next, Figure 1 shows the process of operation of the 

mobile application, the application begins when the user 

starts the process of user registration and password, when 

you finish registering and click the next button, it will show 

a screen asking if you have had contact with a patient with 

COVID-19, to respond a screen for the user to register their 

data will be displayed their data for example, full names, 

age, address, phone or cell phone, email, after filling out 

their personal data, it will show a screen with a variety of 

questions about the symptoms that the user has, when 

saving the data will be stored in the SQL server database 

data, the information will be received by the hospital, the 

result of the user will be sent to your email address. 

Figure 1: Flowchart of the mobile application. 

Figure 2 shows the proposed architecture for the mobile 

application, it will be done in Android studio which is a 

development environment (IDE) with the 5.0 version, with 

the Java programming language and to access the SQL 

server, the JDBC driver for the SQL server.  

 

 

 

For the connection it is necessary to enter the address of 

the database server, access, instance, user and password. 

Then the information obtained from the user will be stored 

in SQL server, the information will be administered in an 

Excel file to the hospitals, and once the results are 

obtained, they will be sent by the hospital server to the 

user's e-mail address. 

 
Figure 2: Proposed architecture of the mobile application. 

III. RESULTS 

A. Respondents: 

In the respondent’s section, 20 people from the districts 

of Comas, San Martin de Porres, Los Olivos, San Juan de 

Lurigancho San Miguel, Villa María del triunfo, Magdalena 

de Mar, Callao and Villa el Salvador were surveyed about 

the functioning of the mobile application. 

Figure 3 shows the quantity of people surveyed, 80% of 

the people surveyed were men and 20 % were women. 

Figure 4 shows the response to the question: Do you believe 

that the mobile application can reduce congestion in 

hospitals? 15% of the respondents answered yes, 80% 

answered no and 5% answered that they do not know how it 

works. 

 

Figure 3: Respondents' graph. 
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Figure 4: Graph of whether the application can  

reduce co-management. 

Figure 5 shows the response to the question: Do you 

want the Mobile Application to be able to register the 

COVID-19 Symptoms? 80% of respondents said yes and 

20% said no. 

 
Figure 5: Graphic of whether you want the application to be able to 

record the symptoms of COVID-19. 

B. Project prototype: 

Next, we will present the prototypes related to the user 

stories shown in Table 1. We will show the message that 

the user receives in the e-mail, where he/she will give a 

brief description of the result, attaching a file in pdf format. 

Figure 7 shows how to prevent COVID-19, as shown in the 

image using double masks, washing hands, having 1 meter 

of distance. 

 

Figure 6: E-mail message and text message. 

 

Figure 7: Image of how to prevent contagion 
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Figure 8 shows the registration of symptoms, which is 

raised by a variety of questions that have the option to 

select, check yes or no, among the questions that were 

asked are: If you have had contact with patients with 

COVID-19, Do you have cough, do you have fever, and if 

you suffer from any disease? Figure 9 shows the quantity 

of contagions in Peru by means of statistical graphs such 

as: histogram and pie chart of the quantity of contagions of 

COVID-19 in Peru. 

 

Figure 8: Recording of patient symptoms. 

 

Figure 9: Quantity of contagion in Perú. 

 

Figure 10 (a) shows the user record, such as: full names, 

age, address, district, province and email address. Figure 10 

(b) shows options such as: symptoms, prevention and 

statistical data. 

 

       (a) Patient registration.     (b) Symptom options, prevention or                                  

                                               statistical data. 

Figure 10: Record of user data and options for symptoms, prevention 

or statistical data 

IV. DISCUSSION 

In the work [2] was made a mobile application that 

consists of following up people who had COVID-19 

offering information on appropriate medications for 

patients, allowing to identify the symptoms and people who 

have had contact with patients who tested positive by 

sending alert messages, which is similar to the proposed 

project that is to identify user symptoms, however does not 

show a section of respondents on the operation of the 

mobile application, instead the project shows a survey that 

was conducted to 20 people on the operation of the mobile 

application with their respective statistical graphs. 

The research work will identify the symptoms of the 

users, it will be done by means of a form and the answer 

obtained, which will facilitate obtaining the user's 

information and if it is positive, it will be possible to               

follow up.  

The research work on a mobile application focused on 

the identification of users' symptoms and did not consider 

implementing alert messages to people who had contact 

with COVID-positive patients-19, and is considered for 

implementation in another research work.   
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V. CONCLUSIONS 

In the research work, a prototype of the mobile 

application was made for the identification of symptoms, 

you will have the options of visualizing the number of 

infected in Peru through statistical graphics and how to 

prevent contagion. In this way, it is necessary to reduce the 

co-management of hospitals in Peru. In the results 

obtained, a survey was conducted with 20 people from 

different districts on the operation of the mobile 

application, with the help of the scrum methodology, 

prioritize user stories and divide them into Sprint to design 

the prototypes. It is recommended as future work to 

implement a map showing the number of infected in Peru 

and the user's vaccination place. 
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