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 
ABSTRACT 
 
Many healthcare facilities do not have a system for 
monitoring patient medical records, which leads to one of the 
biggest conflicts for nurses and patients, as there is a great 
deal of information loss and data redundancy. To prevent such 
problems it is necessary to implement a web system, which 
organizes the medical records of each patient in a dynamic 
and continuous way. This work was carried out with the 
Scrum methodology, which is characterized by carrying out 
small and large projects in a given time, resulting in an 
efficient system. In this case study the four Sprint were 
determined, which are intended to be carried out by modules. 
The results of this application would have the diagnostics in 
an immediate time. The results obtained could help doctors, 
nurses, patients and mainly health centers to better diagnose 
the patient, optimizing the service and the control of 
information. 
 
Key words :Diagnostic, Medical records, Scrum, Sprint, Web 
system.  
 
1. INTRODUCTION 
 
Nowadays, there are problems in some health facilities as 
most personnel continue to record patients on paper, which 
implies a great loss of data on each of them and redundancy, 
making it difficult to recreate a new record considering the 
waiting time for the process [1], [2]. The reason for this is that 
several hospitals do not have a web system where they can 
make their records without losing any information [3]. Thus, 
the management and control becomes scarce since they do not 
have the relevant and updated data, making the time delay 
relative; for this reason, a system is sought to be implemented 
where there is better control while reducing the time to fill in 
the paper record [4]. 
To carry out this system, the Scrum methodology will be 
implemented as it provides us in detail the steps to perform the 
administration and control of the development process of this 
software and conduct it in a short time. Likewise, it has an 
iterative model together with the incremental model for 
successive constructions of the application [5][6]. This 
methodology is developed in 5 phases, it begins with the first 
sprint or called Product Backlog in which user stories will be 

 
 

made, gathering all the requirements together with the user to 
obtain good results in the application to be developed [7]. The 
second phase is about the Sprint Backlog, where the one who 
leads the Scrum team, delegates the tasks to the developers 
and to have a better performance, through an organization tool 
the leader delegates an increase per developer giving an 
acceptable time to make the increase [8]. As a third phase, 
Daily Scrum is mentioned, in which meetings will be held 
together with the client, these meetings will be held from time 
to time to see the details of the software to develop [9]. On the 
fourth phase, the Sprint Review asks us to verify the 
requirements in detail and implement new ideas, even for a 
smooth operation. Finally in the fifth Retrospective Sprint, we 
can contribute with the client to implement new requirements 
or improve some modifications if needed [10]. 
To develop the application the steps of the methodology will 
be followed, in the first Sprint, will be needed to verify 6 
stories of main users to have knowledge and notions of 
treating the web system [11]. Phase 2 is developed in 4 
sprints, which are the incremental models already mentioned 
above. In Phase 3, the schedules of the meetings with the team 
and the client are made [12]. Finally, in phases 4 and 5, the 
last details of the application are made, new user stories will 
be developed for better control of the medical records. 
The aim is to design and implement a web system for the 
registration of medical records, which will be carried out to 
have better control of the management control of employees, 
patients and expedite the registration process by 65% and thus 
avoid long queues that are made for consultations and 
delivery of medical records improving the efficiency and 
effectiveness in the medical health care facility. 
The structure of the present paper has been divided into 
sections. Section 2 will detail the methodology and tools used. 
This is followed by section 3, which seeks to detail the 
methodology applied in the case study. In section 4 the results 
are discussed by analyzing the application and methodology. 
Finally, in section 5 the conclusions are presented. 
 
2. METHODOLOGY 
 
This section will explain in detail the architecture of the 
SCRUM methodology to optimize and streamline the process 
of administrative control of medical records. The Web System 
is developed with the PHP language accompanied by the 
JavaScript language using the base manager of MYSQL data, 
likewise it is designed in the Balsamiq tool in order to 
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simulate the necessary interfaces. 
The MVC architecture model will be applied to develop the 
project, in which the model will have a representation of data 
handled by the system concerning the business logic. The 
view will be friendly and easy to use to maintain the constant 
interaction. Finally, in the controller, it will manage the flow 
of information and transform said information to adapt to the 
queries made by the user. 

2.1 SCRUM 
It is an interactive incremental framework for developing 
projects or applications dynamically. Has a structure of 
development cycles known as "Sprint", which may also be 
understood as a group of activities that are structured to be 
fulfilled in a given time[13][14]. The Scrum methodology 
provides a personalized way to work on various projects, 
which have a variety of requirements and thus have many 
advantages when selecting the requirements to develop within 
the Sprint[15]. Has the following phases [16]: 

A. Phase I.  Product Backlog 
In this phase the requirements of the most relevant 

processes of the project will be gathered together with the 
client to form the design of the web system. Likewise, the 
administrators or users who will use this system and the use 
cases that will be made will also be identified. 

B. Phase II. Sprint Backlog 
In the second phase, the project leader is sought, such 

leader delegates to the team the increases that were made as 
follows: one of the software developers will be in charge of 
the design of the page, other one will make the programming 
of the system, finally the user will make the cards of the 
patients and the clinical personnel to have the administrative 
control of the patients. 

C. Phase III. Daily Scrum 
A third phase is the meetings that will be held weekly to 

supervise that the project is carried out as the client requested; 
these meetings will be carried out together with the client and 
new information will be obtained for the development of the 
system, thus having more reliability in the development of the 
same. 

D. Phase IV. Sprint Review 
In this phase the new user stories or new requirements are 

presented to improve the system, it is completed by making 
the latest revisions to the system. 

E. Phase V. Sprint Retrospective 
Lastly new improvements for the administrative control 

web system for a hospital are identified.  
Figure 1 shows the steps that will be performed in the 
SCRUM methodology to expedite the administrative control 
process. 

 
Figure 1: Scrum methodology of the Web System for administrative 

control of medical records for the health sector[17] 
 

2.2 PHP 
It is a kind of typical server-side scripting language used for 
the creation and execution of dynamic web page design on the 
server[18][19]. 

2.3 JavaScript 
This language can be incorporated into various web pages, it 
is independent and object-oriented [20]. 

2.4 Balsamiq 
It is an effective instrument for prototyping systems or 
applications to be developed as quickly as possible with an 
easy-to-use interface; it is one of the most frequently used 
tools for building prototypes, as it has many components that 
can be adapted to the application to be developed [13][21]. 

2.5 MVC 
It is composed of the model, display and controller layer. In 
the model layer the data is worked, usually placed in a 
database with CRUD. On the other hand, in the display layer 
the interfaces are made. Finally, in the controller layer the 
bond between the views and the models is formed[22], [23]. 

 
3. APPLICATION 
 
An incremental model was used for the application, which is 
based on the collection of the descriptive data through the 
people related to the process itself, i.e. those who work in the 
hospital. For this purpose, it was necessary to identify the 
processes, with the aim of accelerating these with the system 
to be implemented. The processes to be optimized should be 
plotted on a graph [5], [24], as shown in Figure 2. 

 
Figure 2: Incremental model of administrative control of medical 

records 

A. First Increment. Patient records control 
In this first increase, all the information of the people who 

undergo treatments will be collected, all this information will 
be stored in a MySQL database. This information will include 
the records of the patient's health problems, the disease they 
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suffer from, the treatment they are undergoing with their 
respective schedules, among others; this way the doctor will 
closely follow the evolution of the treatment. 

B. Second Increment. Control of medical treatments 
In this increase, all patients will be registered not only with 

their patient ID and full names, but also with their photos, as 
well as the information of the doctor and nurse who attended 
them at the health center. 

C. Third Increment. Medical consultation control 
In the control of the consultations, the administrator will 

register the consultations of the patients. With these records, 
the administrator will have better control of the attendance of 
the patient at the health center for proper treatment. 

D. Fourth Increment. Control of the medical history of 
patients 

Once the previous steps have been carried out correctly, the 
fourth increment will deal with the control of the data entered 
to avoid possible errors that may have arisen throughout the 
process. 
 
After defining the increments, the steps of the Scrum 
methodology will be carried out. 

3.1 Phase I.  Product Backlog 
In this case, the client is the administrator of a health center, 
which is in difficulty because of problems with patient records 
and attending physicians. Consequently, the requirements 
requested by the client for the present project regarding the 
design and objective of the implementation of a web system 
for the administrative control of medical records can be seen 
in Table 1: 
 

Table 1: User stories of the web system for the administrative 
control of clinical histories 

N° USER STORIES 

1 
As a director, I need to register all patients in the 
database to have better control of patient treatments 
and thus be able to make a good diagnosis. 

2 
As a doctor, I need to be able to make a complete 
record of all the treatments and medications of each of 
the patients registered. 

3 

As a director, I need the medical consultations that 
were carried out in order to have better control and to 
have daily reports of the medical consultations carried 
out. 

4 

As a director, I need to have all the medical records 
and personal data of each one of them to have better 
control of the history to finally have a report of the 
diseases that are frequented in certain districts. 

5 
As a director, I need the medication history to have 
better control of the quantities sold during the day, 
week, etc. 

6 
As a doctor, I need access to evaluate the medical 
appointments to make daily reports of the amounts of 
daily consultations that are performed. 

3.2 Phase II.  Sprint Backlog 

A. Sprint 1:Patient records control 
This module will be carried out by modeling the design and 

construction, in which doctors will be able to enter through a 
login, being located in the patient records section, in order for 
them to record the patient data. 

B. Sprint 2: Control of medical treatments 
Once the patient is selected, the type of treatment according 

to the patient needs is chosen. 

C. Sprint 3. Medical consultation control 
Once the treatment has been registered, the next 

appointment will be scheduled. 

D. Sprint 4: Control of the medical history of patients 
This module will record the details of the treatments of each 

of the patients, as well as personal information. 

3.3 Phase III.  Daily Scrum 
Meetings will be scheduled every two weeks so the software 
developer has more time to detail the program. In addition, 
these meetings will help the customer to make new 
contributions to the system and to observe the progress of the 
requirements. To do this, we will use the Trello tool for the 
purpose of delegating tasks and getting a better visualization 
of the progress. 
In Figure 3, you can see the organization of the project 
delegated by the SCRUM team leader, who presented a 
deliverable for each software developer so that the project and 
design are developed optimally in the shortest possible time. 
 

 
Figure 3: Trello Board of the Web System for the administrative 

control of medical records 
 

3.4 Phase IV.  Sprint Review 
In this phase the last submission will be made to the customer, 
who reviews it and proposes new user stories if needed. In this 
case, the web system design will be carried out as shown in 
Figure 4. 
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Figure 4: Patient registration interface performed by a Physician 
 
In Figure 5, you can see one of the administrator's interfaces, 
only the administrator will be able to make the reports as well 
as the person that the administrator delegates his account. 
 

 
Figure 5: The interface of patient reports per day and month by the 

administrator 
 
Figure 6 shows the design of the interface of the consultations 
that a will be carried out by a nurse. 
 

 
Figure 6: Query interface made by a nurse 

 

3.5 Phase V.  Sprint Retrospective 
In this phase, new interfaces will be designed for the 
interaction between the user and the system, so that they can 
view their information or make inquiries if needed. 
 

4. RESULTS AND DISCUSSION 
 

4.1 About the Case Study 
In the case study, the design of the medical records with the 
necessary fields of the patients was carried out [25], as shown 
in Figure 7. 
 

 
Figure7: Screen of the expected medical history record [25] 

 
In this article [25], we show the steps to implement the 
application that optimizes the medical records process [26]. In 
this paper it is shown that the application of Clinical Histories 
will be developed with the languages PHP, JavaScript 
together with the database MySQL. However, there is a 
methodology and other languages to make an application of 
the Clinical Histories. In the role of an adaptive web 
information system based on web services, the application can 
also be made with the Android Studio application [27]. 

4.2 About the Methodology 
The methodology implemented in this work was the SCRUM 
methodology, which facilitated monthly deliveries and helped 
us to regularly manage client expectations based on tangible 
results. This will benefit improved productivity and service 
quality, as well as alignment between the client and the 
software development team.  
On the other hand, some of the advantages are its flexibility 
and adaptability as well as the fact that it turns out to be a 
transparent process for those involved, with anticipated 
results [28]. However, it is detected that there is a high level of 
stress of the Scrum team members [29], [30].  
In comparison with other feasible methodologies to 
implement a web system, the RUP and UML methodology 
can be used, which have had optimistic results; nonetheless, 
the SCRUM methodology surpasses those mentioned since it 
is a faster approach [31]. 
 
5. CONCLUSION 
 

The application proved to be effective in terms of patient 
history consultations, which generates possible solutions and 
automatic reports of individual patient histories and diagnoses 
made in a given time. 

The methodology used was able to show which were the 
most relevant reports and made statistics of the most common 
diseases to generate possible solutions in the future ensuring a 
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better service. 
With this methodology, new research topics can be 
implemented, such as the preventive diagnosis of diseases, 
either applied with other programming languages. It can also 
be implemented in mobile applications with QR code, 
allowing patients to make appointments in their nearest health 
centers. 
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