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Abstract— The Peruvian health system has presented
various deficiencies, one in particular is the difficulty and time
for a user to schedule a medical appointment, in various
health centers nationwide it is a problem for many citizens to
easily access the health service. This research proposes
developing a mobile app that allows automating this process
by streamlining the procedures that lead to good health
management to optimize both financial and human resources
for better performance, quality and user experience that is
insured at the service of ESSALUD. The results show that
digital transformation and modernization with the support of
technology significantly improve health management and
therefore the medical appointment process, as well as other
aspects that reduce the time of care and guarantee a reduction
in the administrative work of the personnel of health allowing
them to spend more time in patient care.
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I. INTRODUCTION

If there is something that has always been questioned by
the population, it is health management in the country and
even more so in the process to book a medical appointment
and be treated, according to a survey carried out by the
National Superintendency of Health (SUSALUD) in 2016,
with a sample of 25,753 interviewees, they consider that
one of the main problems is the delay in care due to
excessive waiting times to obtain an appointment, where
43.5% believe that the service should be improved dating
and admission [1].

On March 5, 2020 in Peru, the first case of COVID-19 is
confirmed from that date onwards, the SARS-CoV-2 virus
began to spread to all corners of the country and put the
Peruvian health system to the test, leaving in evidences a
set of difficulties and shortcomings that have afflicted the
Peruvian population for many years [2].
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In addition to this, the national emergency situation also
demonstrated the Peruvian reality in various aspects both
economic, social and in the particular case of health, a
terribly neglected system, with a minimal and totally
fragmented budget where inequality prevails for the right to
health of thousands of Peruvians [3].

After approximately 2 years have elapsed since the first
case reported in the country, the shortage of supplies and
human resources to meet the demand of patients in the
different health facilities nationwide was more than
notorious, which led to the cancellation of Scheduled
appointments of patients who presented other types of
health problems, the lack of care and the problems faced by
each establishment brought with it an increase in morbidity
and mortality rates and in turn the dissatisfaction of the
population [4].

Technology and medicine in recent years have worked
hand in hand and as an example of this we can point to
artificial intelligence as a great support tool for health,
artificial intelligence allows us to handle a large amount of
information efficiently and quick [5].

The Jorge Tadeo Lozano University of Colombia and
one of its students developed a project through machine
learning that is a branch of artificial intelligence that allows
using information to predict results, for the present case,
the system revealed the most demanded specialties for the
scheduling of appointments in the coming weeks and thus
be able to define classification models that facilitate
forecasts against scheduled appointments [6]. For his part,
a student from the National University of San Martin in
Peru presented a project on neural networks that are an
artificial intelligence model, improving the reservation of
medical appointments and reducing patient care time by
quickly identifying symptoms and in this way assign it to
the specialty in which it will be attended [7].
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Again in Colombia this time by the Francisco José de
Caldas District University carried out a project to
implement a virtual agent through telephony and mobile
app for scheduling medical appointments, managing to
offer patients a new communication channel through a
chatbot that used artificial intelligence for user interaction
[8].

Therefore, the objective of this research work is to
develop an application that takes advantage of artificial
intelligence to improve the process of medical
appointments in the public health sector of Peru, thus
managing to manage programming in a more organized and
faster way. of appointments allowing to prioritize cases per
patient according to their health problem, reducing not only
waiting times to be seen but also the impact of the disease
on patients.

The realization of this project is possible through the
management of various tools, technologies and
requirements that allow a correct and optimal development
of the application in a set time, for that reason the
framework to use will be SCRUM that allows an agile
methodology in the project processes, in addition to having
the advantages provided by the use of machine learning for
data analysis and prediction, for programming the C #
language is used with the .NET framework and SQL Server
2019 to manage the database. of data.

Il. METHODOLOGY

A. Scrum

This framework implies a process management to tackle
complex projects that require dynamic environments, so
they demand speed of results and flexibility. It is an agile
work methodology that has several objectives and that
allows us to accelerate processes, act quickly on possible
changes and make periodic deliveries of work.

Initiation: In this first phase, the respective roles are
identified and assigned, who will be the Scrum Master and
the Stakeholders; the members of the work teams are
defined according to their abilities and contributions to the
project.

Planning and Estimating: In this second phase, the user
stories are created, the sprint backlog will also be carried
out taking into account the estimation for their correct
implementation of each one of them.
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Implementation: In this third phase, the
prototypes are designed, taking into account
requirements of each of the stories raised.

Reviews and Retrospectives: In this fourth phase, the
respective review of the Sprint by the team is carried out, in
an activity that allows the inspection and adaptation of the
product, the most important thing is the conversation by the
team to understand the situation and receive feedback. In
Figure 1 we can see the flow that the Scrum methodology
follows.

respective
the

@

DAILY SCRUM

SPRINT
1.4 WEEKS

8 o

Fig.1. Scrum methodology outline.

B. Technological Tools

The technologies used for this research work guarantee
an optimal development of the mobile application based on
the knowledge of the members, managing to finish it
according to the specifications and in the established time.

Machine Learning: This technology is a branch of
Artificial Intelligence (Al) [9], that seeks to provide a
software with the capacity for learning based on data and
through the latter, patterns and opportunities arise through
which performance tests are carried out to measure
efficiency based on the percentage of errors and successes,
machine learning is not Linear adapts through learning to
new cases or situations, even not needing constant
supervision. In Figure 2 we see how the various
technologies that make up the field of artificial intelligence
are divided. Figure 3 shows us in detail the steps to be
taken so that the artificial intelligence software can create a
learning model.
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A machine’s ability to mimic human
Intelligence that could learn and predict
improved decision making

Machine
Learning

A subset of Al that is able to use
and statistics to learn from
data to improve given tasks

A subset of ML that is able to develop
models inspired by the
structure of biological neurons

A subset of ML that uses multi-layered
artificial neural networks to solve complex
problems using images, audio data

Fig.2. Graph showing how Al is classified. [10]

Dataset for training

Machine learning

Train

model

\ Performance control
for test

Fig.3. Machine Learning application flowchart [11].

Mobile Apps: We refer to programs designed for exclusive
use on mobile devices, usually smartphones, which allows
the user access to various services and functions, both
professional, entertainment, educational, among others,
facilitating the development of their activities. Through a
survey conducted by OSIPTEL [12] The high index of
mobile phone users at the national level during the last 4
years is verified.

SQL Server: It is a relational database management system
(RDBMS). It supports a wide variety of transaction
processing, business intelligence, and analytical

applications in corporate IT environments.
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Xamarin: It is a development platform that allows you to
build multi-platform mobile applications. The main
advantage of Xamarin is being able to develop applications
that work on any type of mobile device (iOS, Android or
Windows) with the same programming code, written in the
C # language with the .NET framework.

Python: It is a high-level programming language that
manages to process all kinds of data structures, whether
text or numeric. It has taken characteristics of its
predecessors, it is free software, that is to say, open source
and allows it to be used and distributed freely even for
commercial use. It is accessible, simple and multiplatform,
for this project it represents a great advantage due to its
wide library, selection of frameworks and its simplicity in
syntax.

I1l. CASE STuDY

A. Planning

The realization of this project includes several stages
where you start by selecting the requirements and functions
of the application that must be completed in a certain time.
Through the user stories, the characteristics and functions
of the platform are detailed based on the requested
requirements.

The requirements of this project are proposed based on
the dissatisfaction of citizens regarding the management of
the health system in our country, in Fig. 4 33.4% and
43.5% of respondents consider that a service to improve is
the appointment process In MINSA and ESSALUD
respectively, 43% also think the main problem in health
care is waiting time, although the information is from 20186,
a more recent IPSOS 2021 survey reveals that the problem
has not diminished since 74% of those surveyed consider
that the waiting times to be attended are excessive.

SERVICIOS A MEJORAR DE ACUERDO A LA PERCEPCION DE LOS USUARIOS DE LAS IPRESS,
SEGUN INSTITUCION

ggg' sousALup

MINSA-GR ESSALUD

Ciasoacmison | < 5
Famecia [ 15.7%
Consutorio mécico [N 11.0'
Imagenes (Rayos X - Ecografa, etc) [ 7.9
Laboratodio [ 7,8%
Oficina de seguros del. | 0,7
caia | 0,1
ovo J 1,7

Casoadmisn | N ::
Famaca — 257
Consultorio médico _ 14,8%
Imagenes (Rayos X - Ecografia, etc.) - 6,2
Laboratoro -

Fig. 4 Satisfaction survey of the National Health Superintendence
2016 [1]
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Once the requirements have been defined through the
user stories, we proceed with the estimation and priority,
which allows us to assign an order to carry out the
advances which will be grouped into a total of 3 sprints
placed from least to greatest difficulty. The project will
have 10 user stories with an estimated time of 17 weeks for
the stories to be finalized, in Table 1 we can see what each
story consists of in greater detail.

TABLE 1.
USER STORIES
Nro User Stories
Ul As a user, | want an interface with a friendly and easy-to-use
environment.
As a user, | want to be able to choose the specialty where |
u2 :
will be treated.
U3 As a user, | want to be treated according to the priority of
my case.
U4 As a user, | want to be notified in case it can be attended to
much earlier.
As a user, | want to receive a notification in case my
us - -
appointment is canceled or rescheduled for any reason.
U6 As a user, | want to review a summary of my medical
history.
U7 As a user, | want to check the availability for medical
appointments according to each specialty.
As administrator | want the platform to detect according to a
U8 | medical database which patients should be treated by
priority.
U9 As an administrator | want the platform to be able to quickly
organize medical appointments.
As an administrator | want the process of medical
U10 | appointments to be more efficient avoiding long waiting
times.

B. Implementation and Development

For this phase, the progress of the defined user stories is
carried out and how each function is incorporated and put
to the test. In Fig. 5 a graph is shown with the steps that all
machine learning software follows for its training and
learning process.
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= Training Time

= Interpretability

Select the most
appropriate ML
algorithm

Fig. 5 Diagram of the process to choose the algorithm and subsequent
Machine Learning model. [13]

Analysis and training process of the Machine Learning
model: In this part of the development of the mobile
application we focus on obtaining and analysing the data
that we will use to prepare the machine learning modeling,
it is recommended that all medical records, mainly that of
medical records, be digitized, and at this stage we make the
choice of the algorithms that will be used for learning
artificial intelligence software.

Supervised and Unsupervised Learning: Machine learning
is divided into 2 types of methods, for the application of the
project both alternatives are chosen by the use of
classification and regression algorithms in addition to
allowing developers to better recognize the actions of
artificial intelligence software and in turn have better
control of the training material for the learning process.
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Dataset: The clinical history and triage data will be
divided into two parts, the first for testing and the second
for training, the latter being used to achieve the most
adequate possible Machine Learning modeling and with the
least margin of error.

Algorithm:  The algorithms that the Machine Learning
software is going to use are chosen, 2 in particular are
chosen because they have proven to be efficient and
perform well in other similar projects:

K-Means Clustering: It is an iterative and classification
algorithm; it allows solving problems without the need to
label the data. Its objective is to divide a set of data into a
certain amount of subgroups that are different from each
other and not overlapping based on their characteristics,
where each data belongs only to a single group. Fig. 6
shows a data set that is divided once the algorithm
performs the grouping operation, the number of groups will
depend on the number that we assign to the variable k in
the process.

Fig.6. Algorithm K-Means

For the present project, this algorithm is chosen due to
the results obtained in the research [14] where the K-Means
algorithm is used to classify patients according to the triage
data provided, obtaining 2 classifications, one high and the
other low, as shown in Fig. 7, previously the characteristics
of the symptoms must also be classified to choose the
better dataset with the most important characteristics and to
be able to start training the algorithm.

Priority class | day 1| day 2 | day 3 | day 4 |day 5 | day 6 | day 7
1 15 | 12 9 6 3 0 0
2 20 17 4|11 8 5 2

Fig.7 Result of appointments that can be scheduled according to the
data set used for the investigation [14].
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XGBoost: It is a prediction algorithm that is characterized
by its speed and performance when working with large
datasets, fast results are achieved when training a Machine
Learning model even performing parallel calculations on a
single machine. Fig. 8 shows us the algorithm process that
consists of a sequential assembly of decision trees in order
to learn from the results of the previous trees, managing to
correct errors and thus improving the algorithm with each
iteration until they cannot be performed more fixes.

"1‘ —~ —~
x x1 x1

x2

2 2 -

i 2 2 Y
x3 x4 x5 o N )5\ )3\ o~ /5\
= £ & g & & &€ & &

TREE 1 TREE 2 TREEn

Fig.8 Algorithm Xtreme Gradient Boost

For the present project, the advantage of this algorithm is
used to be able to accurately predict the number of patients
who arrive for admission to obtain an appointment, in this
way the available personnel can be better programmed. It is
evidenced in research [15] favourable results to anticipate
patient demand through the use of triage information and
clinical history, achieving 0.93% efficacy in the AUC test
as shown in Fig. 9

0.95

=
[=1

Dataset
Only Triage

0.85

Test AUC

Only History
Full

0.80

Logistic Regression XGBoost  Deep Neural Network

Fig.9 Comparison between algorithms confirms that XGBoost turns
out to be the one with the best performance [15].

Modeling: The training of the Machine Learning model is
continued until all the data has been used after that, the test
data begins to be used to corroborate the efficiency and
performance of the structured model. Through constant
tests and evaluations, the Machine Learning model is
optimal and can be implemented in the management of
medical appointments.
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C. Running the mobile application

Figures The application is a means of communication
between the server of the health institution that is in charge
of storing the database that contains the information of
medical records, as well as the scheduled hours and
availability of the health center specialists.

The Machine Learning model through the implemented
algorithms are in charge of processing the information
provided by the user, determining the priority of the
appointment according to the symptoms registered in the
app at the same time the database is reviewed where the
availability of schedules based on the urgency of the case.
In Fig. 10 we see how the app communicates with the
services and systems that manage medical appointments.

v Al

USER SHARTPHONE

INTERNET - WER SERVER

Fig.10 Mobile application software architecture diagram.

Once the information analysis has been carried out by
artificial intelligence, the user is notified through the same
application of the data of the entered appointment, in case
any symptom or information is not in the database, it will
be saved and analyzed later. this way the system continues
in constant growth of data and learning for future cases.

In order for the user to be able to use the app, they must
be previously registered and be insured at the ESSALUD
service, which allows the application to identify their
electronic medical record or, failing that, to create one for
them if they are using their insurance for the first time. In
Fig. 11 the process of registering medical appointments is
detailed once the user has accessed the app through their
Smartphone, fills out a questionnaire based on questions
through the triage protocol according to their answers and
the schedules are confirmed. whether or not there is
availability to be attended.
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Choose a
START = M medical
specialty l
. 0
Register
'symptom form, O

Data
[+ | Base

No
availability <—NO-
confirmed

Appaintment
o i -

Fig. 11 How the app works through a flow chart

System Checks: In the final stage of development, tests are
carried out to verify that the software is working according
to the requirements set out in the initial stages, it is verified
that the results are congruent to what is sought to be
obtained from the application and according to the basis of
data provided by the health center, the support of the
medical specialists involved in the various areas is used so
that they can corroborate the responses and decision-
making of the application, in case of continuing to find
errors, we proceed to continue with the improvement of the
learning model used by artificial intelligence.

IV. RESULTS AND DISCUSSIONS
A. Prototypes

The prototypes designed based on the needs and
requirements of the application are shown below.

Access to the app: The session start menu is made, a logo
for the app is also designed, in Fig. 12 it is observed the
possibility that the user can use social network accounts to
choose a faster way to register, in Fig. 13 we see the form
that must be filled out in case you do not want to use some
other type of account to register.
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Q

Sign Up

Fast and safe attention

Health & Wellness !

Welcome Back! SIGN UP TO CONTINUE.
Sign in to continue.

Q search

Username

Email

& demo.mailagmail.com M A

Catagories Seeall
Password Email
(&) e ) demo.mailagmail.com @ n W
S - - Password (U)
Cardiologist  Orthopaedic Dentist
8 - .
Confirm Password
or R Account settings
o Change Password >
o Notifications >
o Statistics >
a About us >

Don't have an account? Sign Up Already have an account? Sign In

A % Q B @

Fig.12 Login Menu Fig.13 User register
Application interface: Once the user enters, the following Fig.14 Main menu
interface appears as shown in Fig. 14, it is possible to Appointment record: After choosing the category where he
observe in detail all the functions that the app has, mainly wants to be treated, the user must register the symptoms
that of choosing a category to be able to register their that he is presenting in addition to placing his insured
appointment and be attended. number at the ESSALUD service which allows him to be

identified and to be able to correctly program the day that
he will be treated, if he does not have a number of insured
will not be able to continue with the process. In Fig. 15 the
user chooses the date and time that can be attended
according to the availability that the application shows
once the entered data has been processed, in Fig. 16 the
correct registration of the medical appointment is
confirmed by a message.
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< Appointment
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Mo Tu We Th Fr Sa Su
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7 8 9 0 1 12 13
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14 15

28 29 30

Thank You!

Your Appointment Successful

Available Time

10:00 12:00 02:00 03:00 04:00
AM AM PM PM PM

Reminder Me Before

10 35
Minit Minit

Fig.15 Hours available

30 40
Minit Minit

Fig.16 Confirmation message

Notifications and Reminders: The user receives a reminder
of their scheduled appointment according to how they have
chosen the frequency to be notified, as seen in Fig. 17 the
notification can appear on the home screen of the device
without the user entering the app, in Fig. 18 the user can
see the history of notifications that he has received, as well
as be alerted if there is availability in case another patient
has canceled an appointment giving the possibility that the
user can use that quota.

Scheduled Appointment Cancellation: The user has the
option of canceling their appointment from the app at any
time, thus giving the opportunity for their place to be
occupied by another user, who will receive a notification of
the availability of the shift and which must be accepted for
rescheduling the appointment, the alternative of having
another patient's turn will be based on the order of
registration.
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My Appointment

Active J History

Cardiology Appointment i}
General Practitioners

Ongoing
Thu, Nov 17 at 09.00 AM - 11.30 AM

Remainder
Doctor's appointment in Cardiology

Date and Time
Cardiology Appointment N
General Practitioners

There is availability for 1 patient
Mon, Nov 16 at 10.00 AM - 12.30 AM

Fig.17 Reminder message Fig.18 Reminder history

B. Health management

Approximately 85% of the health centers in Peru belong
to the State, as a consequence the administration falls on its
authorities, this work seeks to reduce the impact that is
generated due to the deficiencies of the Peruvian health
system, among its main causes are the difficulty in
accessing services, the excessive waiting times to be
attended and the lack of personnel, which causes great
discomfort among users. In Fig. 19 a survey carried out by
the Pontifical Catholic University of Peru - Institute of
Public Opinion (IOP-PUCP) [16] It shows us the
percentage of citizen satisfaction with respect to the care
received in various health centers where ESSALUD has
only 32.6% approval, well below the 59.5% obtained by a
pharmacy or drugstore.
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Hospital de Insatisfecho  28.3%  321% Hospitales de la Insatisfecho  10.7%  0.0%
Ministerio de Salud ' satifecho  35.2% 340%  Solidaridad Satisfecho  587% 1000%

Insatisfecho  22.9%  30.0%
Satisfecho  350%  35.0%
Insatisfecho 2.2%  10.0%

ESSALUD Insatisfecho  348% 339% Post "
A '0sta medica
S atisfecho 326%  250% -

Insatisfecho  6.3% 8.7% Consultorio de
Clinica Privada médic . -
Satisfecho  80.4% 867% édico particular  Satisfecho  84.8%  60.0%
Algin hospital de Insatisfecho  211%  0.0% Empresa o lugar de | Insatisfecho  0.0%  0.0%
las instituciones trabajo Satisfecho  1000%  0.0%

e Satisfecho  526% 00%
litares y pall
it ypolas Insatisfecho  12.5%  6.7%

Farmacia o botica o ~
Satisfecho  585%  64.4%

Fig.19 Satisfaction survey carried out in 2019 based on a sample of
2,320 people from Lima and Callao.

On the other hand, IPSOS in its Global Health Service
Monitor 2021 survey [17] confirms that only 19% of those
surveyed in Peru consider that the quality of the health
system is good, therefore, through these results we can
conclude that Peruvian citizens are dissatisfied as a result
of poor management of the health sector in the country.

C. Automation and access to health services

The difficulty in accessing health services in Peru
represents one of the problems that prevent rapid attention
from users, in addition to the current situation worldwide,
the situation worsened, making access even more difficult,
IPSOS in its survey [17] highlights the opinion of users in
the face of this dilemma. In Fig. 20 the interviewees are
asked how much they agree with the following statement "I
find it easy to get an appointment with a doctor in my area"
as a result, only 27% completely agree with the statement.

Agree Disagree Change

% stronglyitend to disagree
,  since2020

A

+ Z o s
HE &R

NfA

Lz
P

Netheriands
]
Maaysia

United Stce. |- 7Y

South Afica

e

Coombia
Polana
GreatBrtain
Russia
o —r
Hungary
Base: 21 mmusmmwammes A»gns(?o”‘ ‘Saplember 3 2021.
hine sampies 0 Chine, Galomia, Ince, Aleyis, Meiico, Penu, Romania, Russis, Saud Aratis, Sngapore, South Aica, snd Turkey tend 1o [LLSld
b St s S s s

5 ;

where the

Fig.20 48% of those surveyed consider that it is difficult to obtain a
medical appointment to be seen.
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The automation for the process of admission and
registration of appointments generates a significant change,
the present work results in a shorter, faster and safer
process. In Fig. 21 we can see the difference between the
available means to obtain a medical appointment in the
country, while to make a request in person, up to 7 actions
are carried out, doing it by mobile application only
involves carrying out 3 simple steps without mentioning
the time savings for the user to request an appointment
from their mobile device without the need to move from
one place to another and, in turn, avoiding the crowding of
people in health centers, consequently it is facilitated to
user access to health services by scheduling a medical
appointment through their mobile device.

START

equest an

In person <—no

internet

Confirm on the
website assigned
health center
l ——————— Fill form
Leave home and go
to the health center
Check
i available
schedules
Wait according to the
order of arrival to be
attended and schedule an
appointment
l Appointment
confirmed
Register
appointment with
staff
END -—

Fig.21 Steps that the user must take so that he can schedule a medical
appointment in person or virtually.
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D. Quality and speed of health services In this way, it is possible to provide a quality service and
The vast majority of health centers nationwide organize an improvement when assigning a medical appointment in
resulting in many patients having to wait unnecessarily to greater benefit for the user or the population.
that 51% of those surveyed consider waiting times and
access to treatment as part of the main problems faced by
the health system in our country. Although there are cases
that merit immediate attention (emergencies), others must
wait for the assigned shift, which may take between 1 to 2
weeks, causing the disease to further deteriorate the user's
health and consequently complicate their future treatment.

According to the latest figures provided by the Ministry
of Health in 2020, in Peru there are approximately 14
doctors for every 10,000 inhabitants [18] As can be seen in
Fig. 23, a number below that recommended by the World
Health Organization (WHO) and the Organization for
Economic Cooperation and Development (OECD) [19]
which indicate that there must be at least between 23 and

bty _— et 2 35 doctors for every 10,000 inhabitants_respectiv«::-ly to
Fons N guarantee adequate coverage, care and quality of service. In
chie 4 addition to this problem, there is an inadequate distribution
= : of medical personnel in the country, confirming much
= " lower figures in disadvantaged regions in terms of the
et M number of doctors, which makes a prompt intervention and
T — o response even more difficult in the face of the current
wuerina 7 pand_emlc as wgll as thg (_)ther demand_s of Hea_lth._ Alt_hough
ey s the incorporation, training and equitable distribution of
e - medical personnel is a way out of this problem, it is up to
ey 4 the competent authorities to guarantee adequate
g A management to improve the strategies and policies of the
porepore " current health system model in the country.
"o B% a -
South Korea 4 = e
India = — o
Japan a 347 a7

Saudi Arabia IR -
United States 777N >

Swizertand R
Base’ 21,513 oAiine BOUNS in 30 OUAIES, ALQUS! 20% - Ssptember 3% 2021

Online sampies in Bra, Chile, mainland Ghine, Colmbis, indlia, Malsysis, Mexico, Pen, Remania, Russis, Ssudi Arabia, Singapore, South Afica,
and Turkey tend o be more urban, eduicsisd, andior sffuent than the general population.
The ‘Global Country Average” reflects the average result for s e Contries where Ihe survey was conducted.

Fig. 22 IPSOS Global Health Service Monitor 2020 survey conducted
during the Covid-19 pandemic

This project allows prioritizing the cases of those
patients who are not considered emergency but require
prompt attention based on the symptoms they manifest,
through the proposed Machine Learning model and using
the K-Means algorithm in the mobile app program The
appointment according to a priority level and the schedule
of doctors by specialty available, which translates into a
reduction of the impact of the disease on the patient and
therefore achieve the most timely and effective treatment oo
for their recovery. L :

Fig.23 Information on Human Resources in the Health Sector in the
Framework of the COVID -2019 Peru Pandemic: 2020.
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In this regard, the present work proposes with the use of
the mobile app not only to automate the appointment
process and prioritize the consultations but also to be able
to predict the demand for admission and attention through
the proposed Machine Learning model which, applying the
XG- algorithm, Boost uses the information provided by
both the application and the data obtained after
consultations and patient care, the results are used by the
health center to improve availability and compensate to a
certain extent the deficit of the personnel in charge of this
In this way, more precise planning of the health personnel's
schedules is achieved, saving administrative costs and
optimizing human resources, which, as we can see, are
below what is recommended.

V. CONCLUTIONS

Finally, the present research work manages to design a
mobile app that, through the application of artificial
intelligence, facilitates the process of scheduling medical
appointments in the public health sector in addition to
offering various functionalities such as canceling an
appointment, reminders through notifications, reviewing
the patient's medical history. patient and confirm the
corresponding health center.

The pandemic that began in 2020 exposed the
deficiencies of our health system, one of the main problems
being the response time to receive medical attention. The
results of this project showed that the modernization of the
health service has a positive impact on health management,
allowing speeding up the procedures to book an
appointment and be attended in the shortest possible time,
facilitating the population's access to health services and
granting quality care also supporting health specialists in
decision-making in relation to more efficient management
for the health facility, in addition to reducing the
administrative work of the staff so that they can occupy
most of their time in care of patients.

As a recommendation for the project, it is considered to
deepen the techniques or methods that allow the
digitization of physical documents used in health centers
such as medical records that contain information of great
importance and that provide the necessary data for the
modeling process of the artificial intelligence used in the
app, in addition to being able to have a system for the
payment service for appointments of users who are not
insured, guaranteeing that citizens can be treated equally in
any public health establishment.
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