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ABSTRACT:  
 

Today the world is in a continuous change, where the organizations have to face the transformation and 

adapt to the demands. It is said that many companies need to improve and revise their processes to 

maintain their competitive advantages in an environment of continuous uncertainty. This is an original 

article where a "BPM" is implemented in the health sector that allows an organization to improve and 

review its critical business processes, a project that was carried out in "Rubén Cruz Vélez Hospital" in the 

city of Tuluá, Colombia, where the implementation of the emergency process was carried out, with the 

purpose of improving the quality of processes in the health sector, an important indicator that seeks the 

user to be the protagonist in health security systems, to find the synergy between the Information 

technologies in health organizations. 
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1. INTRODUCTION 
 
BPM technology has become an important tool to support complex cases to coordinate in 

improving the performance of business processes [1]. 

 

Today's businesses must not only meet the threats of global competition; However, they also have 

to do so while respecting government, industry, regulatory requirements and internal standards. 

Meeting these challenges requires the implementation of business processes that are efficient and 

adapted to the needs of the industry and to the market segments that the organization serves 

globally [2]. 

 

BPM is a fairly new concept in management that promises many benefits to organizations; [3] 

However, in several ways there has been a system looking for an integral management during the 

last 10-15 years [4]. It is a structured method of understanding, documenting, modeling, 

analyzing, simulating, executing and continuously changing end-to-end business processes and all 

relevant resources in relation to an organization's ability to add value to the business. It is the 
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current term used to encapsulate a process-oriented approach to achieve the operational efficiency 

of the company. [5] Organizations are increasingly recognizing the need for greater process 

orientation and require appropriate integrated frameworks, which will help to achieve and 

evaluate their BPM initiative [6]. 

 

On the other hand, health care organizations are facing increasing complexity of care, 

diminishing resources, and increased regulatory oversight. Suppliers are trying to improve quality 

and efficiency by trying to lower costs in an effort to maximize "value" [7]. A major discipline in 

dealing with this issue is business process modeling. The key elements of the discipline of 

business process modeling are as follows: 

 

Optimize the performance of end-to-end business processes that span functions as well as 

processes, which could be extended beyond the company to include partners, suppliers and 

customers. 

 

Keep the business process model synchronized with the execution of the process. 

 

Train process users and analysts to manipulate a business process model where process instances 

can be modified. 

 

Allow rapid iteration of processes and underlying systems for process improvement and 

continuous optimization [8]. 

 

With the mentioned arguments, the study, which was carried out with BPM, as a prominent 

current trend in management for organizational change, in the "Ruben Cruz Vélez Hospital" in 

order to examine its effectiveness in the aforementioned organization. 

 

Thus, an exercise is carried out in the implementation of a BPM - URGENCIAS in the hospital 

"RUBEN CRUZ VELEZ" which is one of the main health centers of reference, which is located 

in the department of Valle del Cauca, specifically in the city of Tulua of Colombia, which has 19 

health centers. It should be noted that this project is financed by the Ministry of ICT of Colombia, 

by the call 705 of Colciencias; Project that is led by the ECCI University, The Innova IP 

Company with the consulting group LVConsultores. 

 

2. MATERIAL AND METHOD 
 

This study was developed in Rubén Cruz Vélez hospital in the city of Tuluá - Colombia. The 

scope of the Project includes four preferable processes that are selected by the technical 

committee of the hospital and the research group and the objectives of the defined and determined 

action plan of the project. 

 

Project seeks to improve the processes carried out in four phases. The first phase is to identify the 

current situation and the priority processes. To carry out the business processes of redesigning 

several of the best practices that can be distinguished [9] 

 

Given this, the processes were organized through the following four steps: 

 

1. Conducting interviews with experts from senior hospital managers. 

2. Teaching the concepts of the process. 

3. Conducting meetings for the processes selected. 

4. Organizing process teams. 
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As mentioned in step 3, the meetings were important in order to select the list of high priority 

processes under the supervision of the hospital manager and scientific director. 

 

Business process modeling has gained wide acceptance as a valuable design and management 

technique for different purposes [10]. 

 

The second phase is the modeling of the selected processes, which comprises four steps, which 

are as follows: 

 

• Provide an overview of the concepts of processes and their modeling techniques. 

• Conducting modeling and documentation meetings of the experimental processes. 

• Identification of development indicators. 

 

The third phase is aimed at identifying problems, summarizing and improving the selected 

processes. This phase consists of two steps that are mentioned below: 

 

• Address doubts and suggestions, finish process forms and flow diagrams. 

• Organizing meetings on how to improve test processes and change the workflow. 

 

This stage comprises and complements the "analyze and design a process" forms and the 

identification of opportunities for improvement and relevant actions. 

 

Finally, the fourth phase, which aims to be a synthesis, development and finalization of the 

documentation of the selected processes. This phase consists of three steps: 

 

1. The finalization of the proposals of the processes to be improved. 

2. The development of ID for the selected processes 

3. Process development including document guide and manuals, procedures for updating 

processes, registration and analysis of information on the procedure applied. 

 

3. RESULTS 
 

3.1 Case Study in Business Process Management in Hospital Rubén Cruz Vélez 
 

An important first step in developing a BPM in health is to improve a problem of inefficiency or 

lack of information or communication. In order to execute an appropriate process, the situation 

must be carefully evaluated: this is known as the construction of meaning, for this, 4 very 

important processes were defined from all processes handled by the hospital: 

 

1. Emergency services 

2. External Consultation 

3. Reference and Counter-Relief 

4. Collection and recovery. 

 

Where in the case of this study everything is analyzed and developed from the emergency 

process, and from there the others start. 

 

3.2 The Architecture 

 
The system was developed using the MVC (Models / Vista / Contorlador) pattern as shown in 

figure 1: 
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Figure 1. Architecture 

 
Under the Java programming language, framewoks were used for the development of the project, 

this set of tools and libraries are GPL license, therefore no licenses are required for the 

development, installation and use of the system. 

 

• Application Server: Glassfish 

• Database: MySql 

• Framewoks used: JSF 2.2, primefaces5.3 

• ORM: EclipseLink (JPA 2.1) 

 

3.3 Requirements 
 

For the survey of requirements the SCRUM methodology which allows to work collaboratively 

with the interested parties and to use documentation artifacts not as complex as the stories of 

users and prototypes was used. This is an agile methodology that perfectly matches the dynamics 

of work of the team. The initial requirements were defined and the user histories were realized: 

 

•   User History 

•   Documentation of the Hospital's quality management system. 

•   BPM process diagram 

 

3.4 BPM Process Manager 
 
For the development concepts were used that were found in a BPMS system as the process tray, 

which allows visualizing the tasks that the user has pending to execute. 
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Figure 2. Registration System 

 

The first thing to do is to log in the system, if it is registered the process tray is the first interface, 

figure 2, which displays the user where the tasks are enabled according to the role or profile that 

the user has, a task can be executed by a profile. This is configured in the database where the 

TAREA table has relation to the Profile as shown in figure 3. 

 

 
 

Figure 3. Relationship to Profile 

 

Any process is parameterizable by database, for which it is necessary to define the task that 

initializes the process (Task 0), for the case of the emergency process is "Patients Registration", 

as shown in Figure 4. 
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Figure 4. Patients Registration 

 

With the "Start Process" button, the system queries the processes and tasks available for the 

logged profile with zero order (0), see figure 5. 

 

 
 

Figure 5. Processes and Tasks Available for the Profile Logged 

 

A list is shown in Figure 6 where the user allows initializing the process where the first task for 

the user in session will be "Register Patient". 
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Figure 6. Patients Registration 

 

Already activated in your process tray you can click on the task and the system displays a form to 

register the tasks. See Figure  

 

 

 
Figure 7. Tasks Registration 
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Following the normal flow of events, the tasks have a sequence in our process therefore in the 

database they are numbered with the field "order" and as explained in the previous section the 

task zero (0) initializes the process. The task One (1) allows to enter the level of Triage and task 

two (2) allows to assign to the professional responsible, the decisions are programmed in the 

forms and remain as process variables in the TASK_INSTANCIA table in this case when 

entering the task "Login Triage" the decision will be found in the" Level triage " list of the 

following form, see figure 8: 

 

 

 
 

Figure 8. Triage Levels 

 

In this way, the programming paradigm is changed when the development of an information 

system based on CRUD (Create / Read / Update / Delete) operations is not sought, but in 

processes, this approach has great benefits compared to traditional systems. Which allows 

strategic alignment with the entity and its quality management system. 

 

On the other hand, knowledge management is made easier since the same system guides the user 

in the process and not the other way around, so the user implicitly follows the process. 

 

The development time of new processes is inferior due to the BPM philosophy used, the 

development consists in the construction of new xhtml forms that are parameterized in the table 

FORMS as new resources, for which in a future version of the process manager a module can be 

added where the construction of forms is done through a graphical interface that can be used by 

the user, which makes the proposal scalable and economically more attractive. 

 

Another advantage is that it allows us to go into detail in the processes both at the time of 

diagramming and implementation, which allows us to identify improvements in it, for example 

when we detect that we are doing very manual tasks and we can automate them. 
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The system is scalable so that it can access other external information sources through a layer of 

services, which makes it integrated and interoperable with other information systems present the 

organizations. For the practical case, some clinical history services will be consumed in HL7, 

which are still pending definition. 

And the most important thing is that in the health business the integration of a system based on 

BPM architectures allows to measure response times, generate alerts when required and with this 

greatly improve the perception of hospitals and health networks in Colombia. 

 

4. CONCLUSION 
 

The proposed system allows a systemic view of all processes of the entity that improves its 

direction as it becomes a strategic tool, facilitates and encourages measurement, evaluation and 

control of processes identifying critical points and solutions that translate into continuous 

improvement. 

 

A health reform is important so that health organizations can focus on streamlining their 

processes in order to provide high quality care and reduce costs. 

 

BPM gains importance in our global industry [11] [12] as well as in the organization of health 

services. In this project, BPM was carried out at the Rubén Cruz Vélez Hospital in order to 

examine a result of the establishment of a BMP in the emergency process, awaiting significant 

improvements in the selected process, and generating a space for more research, hoping that the 

current project will lead to more research in this area, especially in Colombia. 
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