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Abstract— The heart sometimes suffers from diseases, which 

encompass several types of heart conditions, commonly called 

cardiovascular diseases, generally encompass narrow or blocked 

blood vessels, which can have an impact on cardiovascular 

diseases, but also include angina pectoris, cardiovascular 

effusions and conditions that affect the heart. According to this in 

Colombia, cardiovascular diseases are the number one cause in 

deaths in the elderly. 

Therefore, the rehabilitation of their patients is an activity of 

great importance for hospitals since they usually have to dedicate 

personnel to the rehabilitation of said patients, this with 

weaknesses identified in terms of the follow-up of the treatment 

by the patients, as well as the availability of updated information 

regarding their progress for health professionals. 

Due to these particularities, this degree project seeks to promote 

the use of mobile applications for the use of telemedicine, 

especially for the follow-up of patients with coronary heart 

disease, in order to provide a tool that can help both patients and 

patients. Medical team to monitor the treatment and progress of 

elderly patients with this type of heart disease. 

Taking into account these characteristics, a mobile application 

prototype is made to monitor cardiac rehabilitation in elderly 

patients, which has a graphical interface, which makes it easier 

for this type of patients to use it more easily; It also has a panic 

button which is designed so that when the patient does not feel in 

good health, you can contact a specialist doctor, who can treat 

your ailment. 

Finally, it is expected to provide help to both patients and 

doctors. These two, although they are actors around the same 

problem, in some aspects do not have the same interests, likewise 

it is expected to generate an impact regarding the understanding 

of the systems engineers in the process of developing mobile 

applications under contexts doctors. 

 

Key words: Heart failure, heart disease, telemedicine, mobile 

applications, graphic interface. 

 
INTRODUCTION. 

 

To understand a bit of the underlying problem in heart failure 

(also called heart failure) [1], in 2015 more than 20 million 

people in the world suffered from heart failure and it is 

expected that by the year 2030, that number increases by more 

than 25% [2]. As well as anticipated, that for years after 2015, 

1 in 5 adults over 40 would suffer from this condition. In 

addition, "cardiovascular diseases for this year caused between 

2 and 3 times more deaths than advanced cancers" [3].In order 

to deal with this problem, large hospitals have specialized  

 

 

heart failure clinics, whose activity involves specialist doctors, 

nursing professionals and patients  

 

them selves. Therefore, based on the premise that telemedicine 

[4] and mobile applications are increasingly supported in this 

situation, an exploration was made of the support that mobile 

devices and applications can provide in the effectiveness of 

the clinic , especially in terms of adherence to treatment and 

its consequent reduction in the serious and expensive re-

admissions of patients. 

Based on this research, in this degree work the development of 

"CardioApp: A functional prototype of a mobile application 

focused on medical support and rehabilitation of elderly 

patients with a history of cardiovascular diseases is presented. 

 

                         1.     EMPIRICAL DESIGN 

 

     

1.1 CONTEXT  

  

The process in obtaining requirements was carried out in 

several iterations, with different processes both for data 

collection and for the modification of these, as mentioned 

below. 

As a first step, the project was born from certain needs of 

physicians and patients, who had proposed some very general 

initial requirements, which included records of patient walks 

and medication allocation in patients, but nevertheless a 

investigation of the literature, to be clearer about the problem 

to be solved and also to be able to propose new solutions that 

had not been taken into account, clarifying that everything 

under the approval of the medical part, as explained below. 

In order to arrive at a first approximation to the needs of the 

medical part, a consultation of the aspects related to the 

medical part was made by means of a Likert scale 

(Elejabarrieta & Iñiguez, 2010) [5], to obtain in a simplified 

way the needs of the doctors and patients, and thus be able to 

obtain initial requirements of the project, that is, some 

requirements more clear to the initial ones. 

This Likert scale consists of defining the attitudinal object, 

collecting statements, determining categories for the items, 

administering the scale to a sample and finally carrying out an 

analysis of the items (Elejabarrieta & Iñiguez, 2010) [6]. 

Having the Likert scale mentioned above, we proceeded to 

consult the stakeholders involved in the project through the 
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Likert scale, those aspects of the requirements that can not be 

estimated by the stakeholders involved in the engineering part, 

which they estimated the requirements in their technical 

aspects of implementation, but that do not have the knowledge 

of these in terms of utility towards aspects of follow-up of 

patients with heart failure or needs of the Hospital, the health 

or moral implications that these requirements may have on 

patients. 

 

1.2 OBJECTIVES 

 

 

Design and develop a functional prototype of a mobile 

application, which has a panic button in case of emergency to 

provide support and monitoring by the medical team in the 

process of cardiac rehabilitation to elderly patients. 

 

1.2.1 SPECIFIC OBJETIVES  

 

• Identify and prioritize the needs of patients and treating 

physicians involved in cardiovascular diseases.  

 

• Develop a friendly and easy-to-use interface for patients 

with cardiovascular problems, which provides the required 

information to the treating physician.  

 

• Design a functional prototype of a mobile application that 

tracks patients who have suffered myocardial infarctions.  

 

• Implement a panic button that communicates to the 

doctor and the patient in case of emergency. 

  

• Perform and analyze validation tests of the functional 

prototype with cardiovascular and medical patients 

involved. 

 

1.3 HYPOTHESIS 

 

Given the need of the medical team to follow up on patients 

who had suffered myocardial infarctions, a technological 

solution was needed that would provide them with automated 

support in the follow-up and registration of the health progress 

of the patients. patients This, with the support of specialized 

medical knowledge, along with the use of emerging and 

dynamic (mobile) technologies, which could also be 

supplemented in the future, with the studies and results 

associated with the use of this new technology, by the medical 

staff and patients suffering from these heart diseases. (Walls, 

Widmeyer, & El Sawy, 1992) [7]. In this way, the following 

variables were obtained: 

 

INDEPENDENT VARIABLES 

Mobile devices where the patient and the doctor in charge 

manage the mobile application. 

DEPENDENT VARIABLES 

Time on the part of medical specialists, lack of knowledge of 

how to use a mobile application by patients 

INTERVENING VARIABLES 

Constancy with which the patient performs cardiac 

rehabilitation. 

 

                      2 EXPERIMENTAL DESIGN 

 

Next, the designs that were taken into account are exposed to 

elaborate the functionalities with which the developed 

softwares count. This is to allow a future developer in the 

following stages of the project and have a clear vision of the 

operation of the mobile application, to be able to make 

changes on it, which allows incorporating improvements, 

functionalities or their coupling to future systems. However, 

project stakeholders were also taken into account, including 

medical personnel and patients with this type of 

cardiovascular disease. 

Where the following were taken into account 

 

 

2.1 PARTICIPANTS 

 

The following is the use case diagram taken into account for 

the design of the degree work, that is, the cases of use of the 

project that were within the scope of the degree work. This 

view was used to facilitate the general understanding of the 

system to all the stakeholders involved in the project: 
Illustration 1. Use Cases 
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In the previous model of use cases there are two StakeHolder; 

which are the doctor and the patient, each one fulfills a role, 

which are the following: 

 

Doctor 

 

Start Session: This use case allows access to the data and 

functionalities of the application, to the authorized physician. 

 

Register patient: This use case allows the treating doctor to 

register the patient under his care, so that he can use the 

mobile application. 

 

Recover patient's password: Here the doctor has the 

opportunity to remember and give a password to the patient in 

case this is lost or forgotten. 

 

Consult patient data: In this case of use, the doctor will have 

the opportunity to consult features such as: consult walks, 

consult symptoms, consult clinical history, consult 

physiological variables and consult the mood of the patient. 

 

Assign medications to the patient: Finally, the authorized 

physician will be able to inscribe the medications which the 

patient must take and their respective schedules. 

 

Patient 

 

Start Session: This use case allows access to the data and 

functionalities of the application, to the authorized patient. 

 

Record hiking: Record the number of steps, the distance 

traveled and the time spent during the patient's walk. 

 

Enter consumed liquids: Allow the patient to record the total 

liquid ingested on the day 

Schedule medical appointment: Allow the patient to record 

their medical appointments along with their date, time and 

doctor in charge. 

 

Schedule medication alarm: Allow the patient to schedule the 

time of intake of their medications previously assigned by a 

doctor. 

 

Enter Physiological Data: In this case the patient can enter the 

different functionalities, which are: Record symptoms, register 

mood, Record physiological variables and record the results of 

their medical examinations. 

 

2.2 PROPOSED ACTIVITY 

 

When proposing the solution to the problem, the 

functionalities that the project will have are defined and also 

what views it will have. As mentioned in the chapter 

"Methodological design: Design and development phase", the 

views and the architecture used were raised, helping to divide 

the total of the product into partial deliveries of specific 

functionalities. 

The design of the architecture was based on the problems 

related to a project related to telemedicine, therefore, it was 

investigated in search of architectural styles used to solve 

telemedicine problems. In the book "Computation Science 

And Its Applications" [8]. According to a research carried out, 

the most used telemedicine architectures and the most widely 

used telemedicine applications are exposed, as well as the 

most commonly used technologies for their implementation, 

which will be shown below: 

                                                 

In which the following functionalities are specified: 

 

 

Illustration 2. patient data recorder 

 

 

Enter Data: The user must enter the user data and password 

to enter the system. 

 

Capture data: The system captures the data recorded by the 

user. 

 

Search user in BD: The system searches in the Database, the 

data of the user registered in the system 

 

Send BD Data: The system sends the data of the user 

registered in the system 

 

Show message does not match: If the data registered by the 

user does not coincide with the user's data in the Database, the 

system displays a message on the screen. 

 

Enter new user data: The user must enter the user data and 

password to register in the system. 

 

Obtain data from the Server user: The mobile system 

consults the Server (sending ID and password) the existence of 

the user in the server system 

Save user data in BD: The system saves the user's data in the 

Database of the mobile application 
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2.3 INSTRUMENTATION 

  

 

For the correct use of the mobile application for both 

patients and doctors, a series of steps were designed to be 

followed for the correct use of the mobile application, 

which will be found below: 

 

2.3.1 EXECUTION 

 

For the execution of the tests carried out, it was done with 

10 people, in which there were patients and doctors. 

 

 The tests were carried out on the mobile devices of the 

people involved, who had to download the InVision 

application to access the functional prototype, after 

performing this step, the following steps should be 

followed: 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

     

 

 
 

 
 

 

Illustration 4. Main Menu 
 

        

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

        

 

 

                    

          Illustration 5. physiological data 

 

It should be borne in mind that in this document the main 

views of the mobile application were presented, in order to 

demonstrate how the tests performed in physicians and 

patients were carried out. After the 10 people surveyed 

(doctors and patients), used the functional prototype, a 

validation and validation survey was carried out regarding 

the product shown. 

 

3. ANALYSIS AND INTERPRETATION 

 

The following surveys show the results obtained after the 

use of the mobile application, both to doctors and patients. 

 

According to the survey made to 10 users and taking into 

account the Usability quality scenario, in which patients 

and medical team were involved in the implementation of 

the developed prototype (CardioApp), the following 

analysis could be determined: 

One of the main objectives of the CardioApp project is that 

it has a simple graphical interface to use, since for the 

population to which the application is directed, it usually 

has complications when it comes to handling this type of 

mobile tools. Therefore, 70% of the surveyed population 

affirms that the graphical interface is striking, and 100% of 

the population assures that the prototype shown is easy to 

use. 

 

Illustration 6. Frequency distribution  

 

 

 

 
If you have not 

created a user for the 

first time, you must 

press the create user 

button, the 

application will not 

let create a user if 
you have created 
one before 

 
After creating the 

user or registering, 

you can see the main 

mobile application 
menu 
Within the main 

menu you can find the 

panic button, which is 

directed to a chat with 

the doctor. 

 

 
In this view the 

patient can 

record their 

physiological 
data 
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Then the pertinent surveys were carried out to Dr. Guiomar 

Pedraza. In order to give validity to the degree work, 

acceptance tests were carried out through Technology 

Accessibility Model (TAM) surveys, which measure how easy 

it is to interact with the system and also try to predict its 

usefulness [9]. In particular, he used a test recommended and 

validated in the following article "User acceptance of 

information technology: towards a unified view"). [10] In 

order to carry out these questions, the following acceptance 

variables were taken into account by the surveyed physician: 

1. Initiative around the tool 

2. Research on the problem 

3. Benefits that the tool will give 

4. Investigations with the help of the tool 

 
Pregunta 0. 

Totalmente 

en 

desacuerdo 

1. En 

desacuerdo 

  

2. 

Indiferente 

o indeciso 

  

3. De 

acuerdo 

  

4. 

Totalmente 

de acuerdo 

  

1         x 

2         x 

3         x 

4   x       

5       x   

6         x 

7         x 

8         x 

9         x 

10       x   

11     x     

12       x   

13       x   

14       x   

Ilustration 8. TAM model 

 

Given the above, regarding the expectation of work 

performance when using the tool, there is an interest on the 

part of the respondents towards the usefulness of the tool 

(questions 1-4). For the expectation regarding the effort 

necessary to use the tool, there are no major drawbacks that 

hinder the usability of the tool (questions 5-8). Regarding the 

attitude around using the tool in practice, there are no major 

drawbacks (questions 9-12). Finally, regarding the intention of 

the respondents to use the system, interest is perceived to 

incorporate the tool in their work environment (questions 13-

14) 

 

3.1 DESCRIPTIVE STATISTICS 

 

As a first step in analyzing the data, descriptive statistics are 

used to visualize the data collected. 

 

 

Users Median value of 

faults/KLOC 

Mean value of 

faults/KLOC 

Standard 

deviation of 

faults/KLOC 

1 57.01 72.9 17.3 

2 45.7 78.0 22.9 

3 61.2 77.6 20.6 

4 63.9 73.0 17.3 

5 75.5 65.6 64.9 

6 75.01 65.7 72.1 

7 86.2 78.3 36.4 

8 56.3 81 55.4 

9 67.1 87.2 69.6 

10 83.6 88.3 71.9 

    Illustration 7. Faults/KLOC  

 

3.2 MODEL OF SIGNIFICANCE 

 

Thanks to this study, it was analyzed that 40% of the 

population, rated 4 in this functionality, and that 30% is totally 

in agreement with the functionality of this button, on the other 

hand the remaining 30% do not agree with this tool, finally as 

a conclusion obtained in this question and taking into account 

that the panic button is one of the most significant added 

values of the project, it is intended to improve the 

functionality taking into account the recommendations given 

by both the medical team and patients. 

 

CONCLUSIONS 

 

It is expected to give continuity to the process, taking 

advantage of the documents of the work of, which contain the 

factors that appeared and that influenced the work of degree, 

in order to allow future people to continue with the process 

derived from the work of degree, to have in advance, 

recommendations that help them to avoid in a preventive way 

the obstacles that appear in the project and the advice to take 

into account. 

As future work, it is expected to implement the other 

functionalities that for time and degree of relevance for the 

treatment of cardiac patients were not implemented. Likewise, 

it is intended to perfect the graphic interfaces of the 

applications, using the graphic designs suggested by the users 

of the functional prototype. An improvement in medical times 

is expected, once a more stable and functional version of the 

software is implemented, which will allow automated data 

collection of symptoms and patient walks, in order to focus on 

the analysis of this information obtained. It is even expected to 

have, with patient data normally obtained during the 

consultation, such as medical examinations of the patient or 

his medical history. 
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the research problem that this degree project addresses. 

 

As a first strategy to address the objectives set forth in this 

degree project, an exhaustive search was carried out in relation 

to technological tools based on digital Virtual Assistants 

around the world, especially its application to the university 

academic environment. In this sense, the 30 best Universities 

in the world that have incorporated the Virtual Assistants or 

Chatbot approach to align different strategic objectives and 

scenarios were consulted. 
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