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Abstract—Over time, human beings are attacked by different venereal dis-
eases, which cause serious consequences. Not all people know exactly if they
suffer from a venereal disease, so they look for possible treatments based on their
symptoms in different media, not all of them are reliable. The objective of the
research is to implement an expert system that, through a web page, provides a
correct diagnosis based on the symptoms registered by the user, as well as a pos-
sible treatment for the identified disease. This was achieved based on the
knowledge tree that was developed in Python so that when a user records their
symptoms, the expert system validates the process. All this procedure was carried
out using the Commonkads methodology. which is related based on knowledge
topics. The result was the development of the application, which was validated
by different specialists in expert systems, as well as by different users, giving a
total average of 4 as a response, which was qualified as a high-quality level, on
the other hand, the system brings an improvement in the acquisition of infor-
mation through the web, providing diagnoses and possible treatments, in addi-
tion, it provides a facility to people who do not wish to attend a health establish-
ment, as well as to specialists in the health sector, which allows them to provide
diagnoses and treatments.

Keywords—Commonkads, diagnosis, venereal diseases, expert web system,
treatment

1 Introduction

Over the years, a large number of people become infected with any venereal disease,
these infections are increasing considerably, to the point of being part of the daily life
of human beings.

Internationally there are multiple cases of infection with sexually transmitted dis-
cases (STD). In different areas located in Asia, South America, Africa, and the south-
eastern United States, mention is made of lymphogranuloma venereum infection, which
is associated with HIV, achieving an infection that is increasing [1]. On the other hand,
the most frequent venereal infections in the US are chlamydia and gonorrhea, they pre-
sent multiple cases of contagion, which to date remains in force [2]. In addition, in
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various developing countries, an estimated 70% of people suffer from venereal infec-
tions that affect the skin, either due to various factors, such as the environment, or sex-
ual relations, among others [3].

Sexually transmitted diseases increase their cases annually in the world. In Peru,
millions of people are already infected with these diseases and usually live with this
virus daily, on the other hand, there is also a group that does not carry the infection, but
they tend to get infected by having sexual contact with other people or also by other
causes; women of various ages, are diagnosed with Chlamydia or also with vaginal
trichomoniasis [4]. These diseases are common in women, however, on the part of men,
the most common disease is acquired immunodeficiency syndrome (AIDS) or immu-
nodeficiency virus human (HIV).

The sectors of Lima and Callao have a high rate of contagion of venereal diseases,
in which the infection that stands out the most is HIV. A group of 51% of people was
diagnosed with HIV, in which young people aged 20 and over and adults over 34 years
stood out [5]. In Lima and Callao, 58% of STD cases were registered throughout Peru
[5]- On the other hand, in the year 2021, it was estimated that the victims are men in
74% of HIV cases [6]. In addition, young adolescents from Lima and Callao who are
approximately 15 to 29 years old, know about the prevention of sexual diseases but
reject these concepts for having erroneous ideas [7]. On the other hand, in Lima and
Callao, some men have intercourse with individuals of the same gender and transgender
people [8]. The relationships of people of the same gender have a great risk of acquiring
venereal diseases; it is estimated between 18% and 22% of the general population be-
come infected [9].

The importance of this research is to implement a system that provides a diagnosis
of venereal diseases, to contribute to the health sector, as well as to the people who will
benefit from this activity. Since Lima Callao has a high rate of STD infections at a
national level, they are not usually informed correctly, nor do they usually have a cor-
rect diagnosis.

The main objective is the creation and implementation of a system through a web
page with true information for a diagnosis, this would be achieved by affiliating varied
and specific information from medical specialists, in addition, to relating the symptoms
suffered by the patient, and thus would obtain correct information, as well as its correct
diagnosis and treatment. This achieves a better interaction of the user with the system,
allowing the fulfillment of one of the branches of artificial intelligence [10], which
contributes a lot to the project, so when a patient registers his symptom, the web system
will show the diagnosis with the most matches. On the other hand, it also aims to benefit
the person himself, because in some cases, he does not have the availability to attend a
health center, and with this expert web system, he will have a place where he can obtain
a correct diagnosis related to venereal diseases and that it is also reliable and, on the
other hand, it is very beneficial for the network of hospitals, because they will have a
greater number of insured patients.

This work is structured as follows: Section 2 discusses the review of the literature,
section 3, the methodology, where the steps to be carried out are indicated; Section 4
the results and discussions; finally, Section 5 the conclusion and future work.
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2 Literature review

The research allows a global visualization of the scope of the different information
technologies or also known by the acronym "IT" in the health area, in recent years there
has been an increase in the rate of infections of venereal diseases, as well as for young
people and adults, with young people having a higher rate of infections. Through mul-
tiple investigations, various authors propose different expert systems, in order to pro-
vide information, detection, and possible treatment of venereal disease, these systems
were developed with multiple methods, either through algorithms based on knowledge
of any other machine learning method.

Caliwag et al. [11] report that STDs are transmitted to both men and women through
sexual contact, in addition, they highlight that the United States has a large percentage
of infections, generating millions of infections in the course of a year. Due to this, they
implemented a mobile expert system capable of providing information about sexually
transmitted diseases, in addition, the system has the ability to provide a diagnosis based
on the various manifestations of the symptoms that a patient may present, and the ap-
plication is carried out by means of the fuzzy logic algorithm and the decision tree
algorithm, in addition to having as support the compilation of several studies and bib-
liographical research with interviews with experts in venereology. As a result, they ob-
tained approval for the functionality and efficiency of the mobile application, the ap-
plication met the objectives established through the results of the surveys that were
given to experts and patients with sexually transmitted diseases.

On the other hand, Saree et al. [12] comment on an STD that stands out among peo-
ple of both genders, which is known as herpes zoster, which attacks the skin, causing
mild or severe consequences to the person who suffers from it. For this reason, they
implemented an expert system capable of diagnosing herpes zoster, for this, they ap-
plied the Forward Chaining search model, which is applied to carry out the search for
symptoms of a disease, in addition, they developed Bayes's theorem, the which allowed
them to calculate with certainty the degree of diagnosis, calculating the probability of
each of the symptoms. As a result, they obtained a system that has knowledge related
to a doctor's diagnosis in order to detect venereal diseases. Concluding that the results
generated by the system were reinforced by the calculation of Bayes's theorem.

On the other hand, Revell et al. [13] They tell us about another venereal disease,
which is called HIV, this disease is constantly advancing, which is why it is usually a
constant challenge for medical specialists who have few resources, causing their deci-
sion-making about treatments to be even more complex. For this reason, they imple-
mented an expert system that provides diagnoses and a selection of treatments online,
which was developed based on other methods, called a random forest model, which
consists of a collection of decision trees, this forest is responsible for giving a prediction
of how likely the viral load is. As a result, the different models achieved a consistent
validation, due to their high level of precision when giving predictions about treatments
related to venereal disease. Likewise, Sloot et al. [14] speak of another expert system
in relation to HIV, in which they applied another method, based on integration in GRID
computing and access to different databases related to patient symptoms, and muta-
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tions, among others. Other data, in addition, they applied a rule-based fuzzy logic anal-
ysis, which provided a classification of patient-specific information, as a result, the
problem-solving environment achieved a virus-sensitive prediction, which is generated
from the comparison. of the viral genotype with the information from the database,
concluding that the use of Grid technology and artificial intelligence can achieve the
extraction of knowledge and at the same time can provide useful advice, either for treat-
ment or any other action for prevention. prevention. Medical decision-making in the
face of HIV. However, Adhi Pamungkas et al. [15] inform us about the implementation
of another expert system in HIV guidance, whose purpose is to carry out the early de-
tection of HIV, it was developed through direct chaining and the certainty factor, in
addition to having the ESDLC methodology and its different phases, resulting in the
approval of 50 users, who were given a questionnaire to evaluate the functionality of
the system.

In conclusion, the authors propose technological solutions such as the implementa-
tion of an expert system or also known as an intelligent system, through different meth-
odologies in reference to automated learning, resulting in a considerable improvement
with respect to the detection of various venereal diseases to avoid your progress. How-
ever, in allusion to the aforementioned systems, it was possible to identify that their
operation is based on solid knowledge, therefore, the implementation of more modules
or an update of information on diseases could not be carried out, since, in some cases,
the diseases are in constant progress and can develop new variants and the system
would not be prepared. That is why the present research work will allow the implemen-
tation of an expert system that is constantly updated in relation to the information for a
more precise diagnosis and treatment.

3 Methodology

This section mentions the steps to follow for the implementation of the expert sys-
tem. In this case, the Common KADS methodology was used, since it allows us to carry
out a development based on knowledge. In addition, it provides facilities when identi-
fying, capturing, and modeling knowledge to correctly couple it to the expert system
[23]. On the other hand, on the software development side, tools such as Python were
used for the programming environment language and SQL Server as the database stor-
age manager. In addition, Balsamiq was also used to design the prototypes of the expert
web system.

3.1 Methodology stages

For the implementation of the expert web system, the Common KADS methodology
was applied. Which is a flexible approach to implementing knowledge-based systems
through a set of models [16]. This methodology consists of 6 models, 5 dedicated to the
analysis and one to implementation and development.

1JOE — Vol. 18, No. 11, 2022 61



Paper—Implementation of an Intelligent System for the Diagnosis and Treatment of Venereal Diseases

Model of the organization. It is considered a tool since analysis is carried out and
the problems that the organization that will carry out the implementation of the System
based on knowledge are described [17].

Task model. It is known as the highlights of the process; the assignments to be elab-
orated in the system are established and distributed to each agent for their work in the
project [18].

Agent model. A person or software capable of executing assignments can be con-
sidered an agent; In this model, different characteristics of the agents are mentioned,
such as restrictions and competencies [19].

Communications model. The information that is exchanged between the agents at
the time of carrying out the tasks announced in the task model is collected in detail [19].

Knowledge model. It is the most important methodology, which gives it life since
it forms the solution to the problems of an agent at the moment of carrying out an as-
signment. The knowledge model is also known as experience; This model differentiates
knowledge modeling of the system from problem-solving [20].

Design model. Compared to the 5 models mentioned, which highlight an analysis
of the system based on knowledge, this last model applies the descriptive review of the
architecture and model of the system design before being elaborated. At this point, the
software functionality, and the platform, among other details that will be useful for the
implementation, are developed [21].

Likewise, the points mentioned above are displayed in Figure 1, in which the models
of the Common KADS methodology are established, as well as the relationship they
establish.

CONTEXT CONCEPT ARTIFACT
—
@7
—

Fig. 1. Common KADS related models

3.2 Development of the methodology
Contextual model

Task model. This section describes the activities carried out by the agents within the
organization in order to obtain an analysis of the identified tasks and their relationships

62 http://www.i-joe.org



Paper—Implementation of an Intelligent System for the Diagnosis and Treatment of Venereal Diseases

between them, where the intelligent system will be implemented. As shown in Table 1,
the conditions and resources to carry out the implementation are detailed.

Table 1. Task analysis

Modelo de Tareas Documento de analisis de tareas

Evaluate the symptoms and ailments of the user that allows an accurate

Task . . .
diagnosis of venereal diseases.

The objective is to identify the symptoms suffered by the user accord-
Objective and Value ing to the selection of alternatives in the system to make a more accu-
rate diagnosis.

This point will allow the development of the implementation of the ex-

Dependencies and Flows pert system based on the knowledge of medical experts in the field.

Inputs: personal data of the user and symptoms suffered by the user.

Manipulated objects - - - -
Outputs: Structure of the identification of venereal diseases.

Carried out by the different users who need to rule out venereal dis-

Agents
& eases.

The stored knowledge of experts in the field and reliable information

Knowledge and capacit;
g pacity from external sources are used.

Quality and efficiency The task was performed in a secure, detailed, and private manner.

Agent model. In this model, mention is made of the people who perform the tasks to
carry out the communication between the task model, the knowledge model and the
communication model. As can be seen in Table 2, the limitations and capabilities of the
agent in solving the task are modeled.

Table 2. Agent model

Agent Model Agent Description Document
Name Patient
Organization Type: Human

Consultation of the user with his symptoms.

Involved Obtain identified disease of the user.

Obtain possible treatment of identified venereal disease.

Dermatologist

Proctologist

Communicates -
Gynecologist

Urologist

Conceptual model

Communication model. This section represents the results of tasks executed by the
agents, which serves as information supply for other agents. As detailed in Table 3, the
exchange of information between the agent model and the task model can be identified,
based on communication patterns and restrictions.
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Table 3. Communication table

Communication model

Document on the communication model

Name Make inquiri
Information Symptom selection and intelligent system rules.
Involved Expert agent - user
- Th i h t select th t
Restrictions e user must register to the system and must select the symptoms

that he/she suffers from.

The system verifies if the user has a medical history, in the same way,

Information exchange specification |the user makes the selection of the symptoms that he suffers and sends

it to the intelligent system for a quick response.

Knowledge model. This section is important for the expert system, since at this point
the 3 main categories of the knowledge model are developed. As shown in Table 4, the
elements that make up the knowledge model for the identification of venereal diseases

are analyzed.

Table 4. Knowledge model

Knowledge Model

Document on the knowledge model

Knowledge Model

The knowledge-based system contains great information on symptoms
that are caused by venereal diseases.

Knowledge sources used

For the elaboration of the expert system, the data provided by the medi-
cal experts in the field were used and they were collected from reliable
sources on the Internet.

Validation results

By classifying the symptoms of venereal diseases, it was found that the
system approaches an accurate result.

Knowledge acquisition material

The materials used for its implementation were articles on the internet.

Knowledge base. In this first section of the knowledge model, the elements made up
of the symptoms of venereal diseases are presented. As detailed in Table 5, the relevant
knowledge that allows the system's reasoning process to be carried out is identified.
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Table 5. Symptom identificacion

N.° Description Variable Worth

1 |Gender GE Male or female
Burning when urinating AO Yes, No

|l reproduciive st sM Yes, No

4 |Swelling or pain in the genitals IT Yes, No

5 |Increased vaginal discharge SF Yes, No

6 |Bleeding outside of the period FP Yes, No

7 |Appearance of sores AL Yes, No

8 |Duration of sores DL 3 weeks > and < 6 weeks

9 | The reddish-brown or red color of the sores CL Yes, No

10 |Feel fatigued FT Yes, No

11 |Headaches DC Yes, No

12 |Fever FI Yes, No

13 |Bleeding from the rectum SR Yes, No

14 |Pain when defecating DD Yes, No

15 [Shaking chills ES Yes, No

16 |Mouth ulcers UB Yes, No

17 |Rash SP Yes, No

Rule base. In this second section of the knowledge model, the most accurate identi-
fication for the detection of a disease is defined, through the selection of symptoms by
the user. As shown in Table 6, the inference structure of the system's knowledge is
detailed, for a more precise deduction based on the symptoms.

Table 6. Inference rules

The rule for the detection of Gonorrhea - GN
If, (GE=Female) and (AO=Yes) and (SF=Yes) and (FP=Yes) then Gonorrhea is Detected.
If, (GE=Male) and (AO=Yes) and (SM=Yes) and (FP=Yes) and (DD=Yes) and (SR=Yes) then Gonorrhea
is Detected.

The rule for the detection of Syphilis - SL

Yes, (GE=Male) and (AL=Yes) and (DL>3weeks and DL<6weeks) and (CL=Yes) and (FT=Yes) and
(DC=Yes) and (FI=Yes) and (IT =Yes) then Syphilis was Detected.
If, (GE= Female) and (AL=Yes) and (DL>3weeks and DL<6weeks) and (CL=Yes) and (FT=Yes) and
(DC=Yes) and (FI=Yes) then Syphilis is Detected.

The rule for the detection of Human Immunodeficiency Virus - HIV
If, (GE=Female) and (FT=Yes) and (FI=Yes) and (ES=Yes) and (UB=Yes) and (SP=Yes) then HIV is De-
tected.
If, (GE=Male) and (FT=Yes) and (FI=Yes) and (ES=Yes) and (UB=Yes) and (SP=Yes) then HIV is De-
tected.

— Tree of knowledge: In this third and last section of the knowledge model, the rules
of inference are represented, which are indicated by means of arrows, which are
related to the symptoms to finally give us a more precise detection, as can be seen in
Figure 2.
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GE
AO
AL e
ES
DL
SF SM
cL UB
FP
Fl
DD o¢ SP
SR GN - I VIH

Fig. 2. Tree of knowledge of symptoms

Design model

Platform specification: At this point, the tools that were used to carry out the imple-
mentation of the intelligent system are specified. As can be seen in Table 7, it mentions
the main aspects that will be developed in the technical design and architecture of the
intelligent system.

Table 7. Design table

Design Model Especificacion del sistema inteligente
Software Visual Studio Code.

Adaptable for any mobile and desktop device, with a minimum
of 2GB of RAM.

The Python programming language was used and SQL Server
2019 as a database manager.

Hardware

Programming language

Rules are established and implemented in the source code of the

Knowledge representation intelligent system.
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Software architecture. This section represents the operation of the intelligent system
when acquiring new knowledge, as well as for the detection of venereal diseases. Like-
wise, the interaction of the knowledge base with the user's symptoms, as shown in Fig-
ure 3.

Knowledge
acquisition
module

Knowledge base

Factual basis

Inference engine

Data Base

Interfaces

Language
Python

Fig. 3. Software architecture

e Knowledge acquisition module: through this module the information updates of the
intelligent system are carried out, in such a way that it allows keeping its knowledge
up-to-date in order to simulate the human expert.

e Knowledge base: in this module all the knowledge of the intelligent system for the
simulation of the human expert is stored and the rules of inference are also found.

e Fact base: these are the main characteristics for the operation of the expert system,
since from them the result can be simulated and deduced based on the information.

¢ Inference engine: this program is the one that solves the problem based on rules or
calculations, using the knowledge base and the facts base, finally giving a solution
as a human expert.

o Interfaces: this module represents the communication between the intelligent system
and the user, it is here where the facts are entered so that the system can simulate the
expert. In addition, the interface must be pleasant and easy to use for the user.

As a first instance, the knowledge base that will allow us to obtain all the data re-
garding the symptoms of the diseases and possible treatments is declared. Next, the
inference of the data is made with the use of the knowledge base and the facts registered
by the user. Finally, the intelligent system shows the disease found and the possible
treatment.
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Database diagram. At this point, the relational diagram of the database is represen-
ted, which functions as a knowledge base for the expert system, the database is shown
in Figure 4.

symptom_map
tratament
pre_process():

1 diseases_ls, diseases_sym, symptom map, tratament_map
diseases = ope txt™)
diseases_content = diseases.read()
diseases_ls = diseases_content.split(
diseases.close()
for cons_disease in diseases

disease_new_file = open( “+cons_disease+". t.
disease _new data disease_new file.read()

symp_list = disease_new_data.
diseases_sym.append(symp_list

symptom map[str(

disease_new_file

disease_new file

disease_new_data = disease_new_file.read()
tratament_map ons_disease)] = disease new data

"\

ament) :

get_trataments(c_disease):
r tratament_map (

not_find(

p e

identity disease disease

tratments = get_trataments(identify_disease)

%(identity disease))
ted by oth

Fig. 4. Pseudocode of the intelligent system

Users *
:;:5::: Awtei.;g:t: * Detail_Antecedent * Antecedent *
¥ IdDetail_Ant 7 Idante
passwarduser Motive IdAnte [Po—6= NameAnte
date_atention o IdDate TypeAnte
Id_pac
Patient * I
Ape_Paternal i
Ape_Maternal
Name Detail_Sympton * Detail_Diagnostic *
Date Birth 7 IdDetsym 7 IdDetail_Diag
Sex IdDate |dDetSym
Telephone i IdDiag
? 1d_pac i

Diagnostic *
¥ IdDiag
NameDiag

Fig. 5. Relational database diagram
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4 Results and discussions

4.1 About the implementation of the design model

The decision tree based on symptoms of venereal diseases was used, defining its
variables as shown in Table 5. Likewise, the logic was established through the Python
language for the most accurate identification of said diseases, since this programming
language contains a great contribution to intelligent systems which allows us to use
different libraries that can more quickly and efficiently identify the user's symptoms.

On the other hand, the main task of the decision tree is to be able to classify the
greatest number of possible symptoms that the patient may present, and based on this,
it can make a more accurate prediction, as shown in Figure 2. In addition, it can be seen
in Table 5 that the prediction is made up of Boolean and ordinal variables. Likewise, a
user-friendly interface was established, which is not difficult to use and provides secu-
rity in your information.

Figure 6 shows the home tab where the user will go on to select the symptoms they
present. In Figure 7 shows the diagnostic view that identifies the intelligent system.
Finally, Figure 8 shows the view of the acquisition of knowledge by the intelligent
system, in which only administrators or specialists in the field have access.

Prototypes. At the top of the test module, there is a selected symptoms window that
allows the user to view and remove the chosen options. Likewise, below them are the
options of the symptoms that will be selected by the user with respect to the discomfort
that they present. In addition, a “Next” button was added that allows you to see the
other symptoms.

INTELLIGENT SYSTEM

O C> X Q {https:// ] @

SMART DISCARD MODULE

SYMPTOMS PRESENTEND

IFesifatguaT.) N [Headache s

[ Appearance of sores
[J Burning when urinating
B Feel fatigue

Headache m

1of 5

14

Fig. 6. Test module prototype
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Once the user has finished selecting the symptoms they are suffering from, the intel-
ligent system displays a diagnosis of the disease detected and the phase it is in. Like-
wise, it offers a suggestion for the treatment of the disease if you will find information
in its knowledge base, otherwise I would recommend you go to a medical center

INTELLIGENT SYSTEM

<3 C> X Q (https:/7

) &)

TEST RESULT

HIV detected

Initial stage of disease

treatment

Requires a visit to a medical center for

the treatment and control of the disease.

The intelligent system has been able to detect a case of HIV in its INITIAL
phase, in which the patient REQUIRES VISITING A MEDICAL CENTER for

4

Fig. 7. Result module prototype

The knowledge management module allows you to keep updated information re-
garding the symptoms of diseases, access to this module is restricted to users who are
experts in the field. As a first step, the user must select the disease that they would like
to update, after which they can modify some symptoms associated with this disease or

they can also add a new one.

INTELLIGENT SYSTEM

O E> X Q | https.//

D

KNOWLEDGE MANAGEMENT MODULE

Select disease

I_ O Gonorrhea @ HIV Q Syphilis |

Note: double click to modify symptom
— Symptom list

—~ Disease management

Symptom name I Fever

Input data [Yea and No |vJ

Fever

11

7|

Fig. 8. Knowledge management prototype
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Validation of the design model with experts and users. At this point, the results
of the quality level validation were shown to 10 experts from different fields, who are
trained in the design model, knowledge-based systems, expert systems, and health-
based systems. Criteria such as Usability, Scalability, Feasibility, Innovation, and Tech-
nology were used in the validation. The questions used were made with the Likert scale
with the answer option: 1 (very low), 2 (low), 3 (regular), 4 (high) and 5 (very high)
[22], [23]. The questions that were applied in the validation measure the degree of ac-
ceptance of the expert system by those who know these applications. Table 8 shows the
result of the validation by the experts, as well as the questions that were used in each
criterion and the level of quality, obtained from the calculations obtained by the mean
and standard deviation (S.D.) of each question, the calculation of the mean, allowed to
establish the range of the quality level. This result is similar to that obtained by the
author [11] who has a high approval of the design.

Likewise, a System Usability Study (SUS) was also developed for 30 different users,
in which different questions were established based on the system's usability criteria,
with response options based on the Likert scale, such as 1 (very low), 2 (low), 3 (regu-
lar), 4 (high) and 5 (very high), resulting in a high approval rating from users who tested
the system. Table 9 shows the result of the evaluation by the different users, in addition
to displaying the various questions that were used in the usability criterion, as well as
the level of quality obtained by calculating the mean and the standard deviation (S.D.)
of each question and in general.

Table 8. Validation results by experts

Criterion Questions Mean S.D Quality
The system has a loading time of fewer than 5 seconds. 4.10 0.56 High
The system is user friendly 4.30 0.67 High
Usability  |The system is perfectly divided for user understanding 4.10 0.56 High
The system can work in any browser 4.20 0.78 High

The system has a user-friendly design 4.70 0.67 very high
The database has a fast response time 4.00 0.47 High
Scalability |The system design works under a programming structure 4.20 0.91 High
The system is adaptable for any device 4.40 0.69 High
The budget covers cloud hosting 3.60 0.84 High
Feasibility The development of the system had some cost 3.80 0.63 High
]:Fts}ir;elist ;tlriagt:i:; :tree rr11mplemented for efficient spending 420 091 High

Performs a quick discard of venereal diseases to users 4.50 0.70 very high
Innovation It is a system with continuous knowledge acquisition 4.20 0.78 High
I)tﬂllse ;:lz\i/:;g;):;i to implement more detection modules for 410 110 High
i: n51};ev?/iz:iaslij;:gdprogramming language for intelligent sys- 4.00 047 High
Technology A transactional database was used for queries and storage 4.00 0.47 High
An interface design framework is used 4.30 1.05 High
Total Average and Final Quality Level 4.16 High
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Table 9. Validation results by users

Criterion Questions Mean S.D Quality

The general appearance of the system is nice. 4,53 0,63 Very High
Navigation between options is clear. 4,20 0,48 High
The interface has a clear structure and organization. 4,37 0,72 High
The system has a fast response time. 4,33 0,76 High
The system in general is easy to use. 4,37 0,81 High
The number of steps to perform the query is acceptable. 4,47 0,63 High

Usability the inquiry form explains its function. 4,40 0,72 High
The legibility of the information generated is adequate. 4,73 0,52 Very High
By using different browsers, such as Google Chrome,
among others. the appearance and optimization are 4,37 0,76 High
similar in all of them.
Igr;gg?eral, I consider the usability of this system to be 447 0.78 High

Total Average and Final Quality Level 4,42 High

4.2 About the methodology

It should be noted that the methodologies provide various techniques, tools, and
functions for the development of a project, there are multiple methodologies, which are
also agile, which provide help to the development team so that the project is in optimal
conditions, in addition to monitoring growth of the project [24].In this section, each of
these various methodologies was investigated, to which a brief comparison will be
made with the methodology applied in the project.

In the project, the application of the Common kads methodology was chosen, which
is established in knowledge-based systems, in addition, it is a methodology that is ded-
icated to the analysis and generation of knowledge of an organization.

On the part of agile methodologies, mention is made of the SCRUM method, which
is called a work environment, in which integrated people can adapt to complex situa-
tions, in such a way that they can provide solutions and deliver products with the high-
est quality and possible value [25]. In addition, this methodology is responsible for
minimizing all kinds of problems during the development of the project, since it is an
environment that is usually constantly changing.

On the other hand, another commonly used agile methodology is extreme program-
ming or also known as agile XP methodology, which was used to manage software
development teams regardless of the number of members [26]. In other words, it is
based on strengthening the links between collaborators, which will be part of the suc-
cess of the software implementation, in addition, it promotes group work, and prioritiz-
ing learning, this methodology is essential for changing projects or those that do not
have precise requirements. Table 10 will detail a brief comparison between the agile
methodologies mentioned, and the methodology used in the project, highlighting its
advantages and disadvantages.
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Table 10. Comparison of methodologies

Methodology Advantages Disadvantages
Emphasize analysis in the organization It is an extensive and complex methodology.
Dedicated to knowledge systems
- There are no concrete examples, only par-
Its development approach reflects multiple tially
views of the project.

Common

KADS It is the most used for the topic of a system
based on knowledge. A lot of information is related to the method-
It offers a framework that specifies the ology, WhiCh confuses at the time of imple-
knowledge that differs from the implemen- |mentation.
tation.

The results of each stage are displayed, The teams must be made up small, other-
without the need to wait for the completion |wise, the effect of the method would not be
of the project. applied.

Serum It provides flexibility and adaptation to dif-|If the tasks and their deliverables are not de-
ferent management models. fined, the effect of the methodology is lost.
Th? risks that [nay appear are solv‘ed You cannot advance with the phases in case
quickly and efficiently due to the interven- ou have pending iobs
tion of the team. y p £J00s-

Provides comfortable communication with |In terms of cost, this varies according to the
the project stakeholder. number of processes.

Extreme The software is stable thanks to continuous |A long time is required for the elaboration of

Programming  |testing. the project.

(XP) - - - . )
Less identification of risks in project de- Less 1dent1ﬁcat%on of rlsks.m t,h ¢ develop.
velopment ment of the project. The client's intervention

’ delays the development of the work.

5 Conclusion and future work

In short, an expert system capable of providing diagnoses and possible treatments of
venereal diseases was proposed, aimed at people who need safe and correct infor-
mation, as well as various health specialists, who will provide them with facilities when
it comes to providing a diagnosis. In the present research work, the Common kads 1
methodology was applied and based on this, the decision tree was used, which gave us
the facility to classify the various symptoms that a patient could present, and thus have
an exact prediction about the disease that suffers. Resulting in an interface in which the
patient will be able to register her symptoms, and in response will obtain the diagnosis
of the disease that she could suffer from, as well as a possible treatment. One of the
limitations that was presented throughout the project is the implementation of the meth-
odology, although it is true that Common KADS is recommended for topics related to
knowledge, the information on its structure varies. For future work it is recommended
to analyze the benefits of expert systems in the health area since they provide facilities
for diagnosis or treatment, it is also recommended to continue research on the imple-
mentation of expert systems applying other algorithms.

1JOE — Vol. 18, No. 11, 2022 73



Paper—Implementation of an Intelligent System for the Diagnosis and Treatment of Venereal Diseases

6 References

[1] S. Buder and S. Lautenschlager, “Other Venereal Infections,” in Braun-Falco’s Dermatol-
ogy, Springer Berlin Heidelberg, 2020, pp. 1-8. https://doi.org/10.1007/978-3-662-58713-
3 20-1
[2] W. S. Pearson, 1. H. Spicknall, R. Cramer, and W. D. Jenkins, “Medicaid Coverage of Sex-
ually Transmitted Disease Service Visits,” American Journal of Preventive Medicine, vol.
57, no. 1, pp. 51-56, 2019, https://doi.org/10.1016/j.amepre.2019.02.019
[3] M. Kamruzzaman, B. Das, and M. R. Kaiser, “Study of Pattern of Skin Disease in Patients
Attending OPD of Dermatology and Venereology Department in Sher-e-Bangla Medical
College Hospital, Barisal, Bangladesh,” IOSR Journal of Dental and Medical Sciences
(IOSR-JDMS) e-ISSN, vol. 19, pp. 60—65, 2020, https://doi.org/10.9790/0853-1903116065
[4] T. M. Galvez, J. A. Flores, D. G. Pérez, C. Gutiérrez, M. Huertas, and S. Ledn-Sandoval,
“Concordance between self-sampling and standar endocervical sample co-llection to iden-
tify sexual transmission infections in an urban-rural area of Peru,” Revista peruana de me-
dicina experimental y salud publica, vol. 38, no. 1, pp. 83-88, Jan. 2021, https://doi.org/
10.17843/rpmesp.2021.381.6571
[5] C. Benites, “Acceso a los servicios de salud de las personas viviendo con VIH durante la
pandemia COVID-19,” Ministerio de Salud, Aug. 05, 2021. https://rpmesp.ins.gob.pe/pub-
lic/journals/1/imagenes/Simposio/2021-1/Acceso_servicios_salud_personas VIH.pdf
[6] P. y C. de E. Centro Nacional de Epidemiologia, “Situacion epidemioldgica del VIH-Sida
en el Pert,” Ministerio de Salud, Feb. 2021. https://www.dge.gob.pe/portal/docs/vigilan-
cia/vih/Boletin_2021/febrero.pdf
[7] INEI, “Programas de enfermedades transmisibles,” Instituto Nacional de Estadistica e In-
formatica, 2020. https://www.inei.gob.pe/media/MenuRecursivo/publicaciones_digitales/
Est/Lib1796/cap03.pdf
[81 M. A. Montand et al., “Sexual Behavior and Sexually Transmitted Infection Outcomes
among Men Who Have Sex with Men and Transgender Women Participating in a Study of
the Timing of Antiretroviral Therapy in Lima, Peru,” Sexually Transmitted Diseases, vol.
47, no. 12, pp. 825-831, Dec. 2020, https://doi.org/10.1097/0OLQ.0000000000001310
[9] L.-T. Allan-Blitz et al., “Venue-Based HIV-Testing: An Effective Screening Strategy for
High-Risk Populations in Lima, Peru,” AIDS and Behavior, vol. 23, no. 4, pp. 813-819, Apr.
2019, https://doi.org/10.1007/s10461-018-2342-8
[10] S. A. H. Morales, M. F. M. Antayhua, and L. Andrade-Arenas, “Development of Predictions
through Machine Learning for Sars-Cov-2 Forecasting in Peru,” International Journal of
Advanced Computer Science and Applications, vol. 12, no. 11, 2021, https://doi.org/
10.14569/1JACSA.2021.0121188
[11] J. A. Caliwag, F. C. Reyes Jr., P. J. M. Castro, and R. E. Castillo, “A Mobile Expert System
Utilizing Fuzzy Logic for Venereal and Sexually Transmitted Diseases,” Journal of Ad-
vances in Information Technology, vol. 9, no. 3, pp. 57-61, 2018, https://doi.org/10.12720/
jait.9.3.57-61
[12] N. Sari et al., “An Expert System To Diagnose Herpes Zoster Disease Using Bayes Theo-
rem,” 2020. https://doi.org/10.1109/CITSM47753.2019.8965381
[13] A. D. Revell et al., “The development of an expert system to predict virological response to
HIV therapy as part of an online treatment support tool,” AIDS, vol. 25, no. 15, pp. 1855—
1863, Sep. 2011, https://doi.org/10.1097/QAD.0b013e328349a9¢2
[14] P. M. A. Sloot, A. v. Boukhanovsky, W. Keulen, A. Tirado-Ramos, and C. A. Boucher, “A
Grid-based HIV expert system,” Journal of Clinical Monitoring and Computing, vol. 19,
no. 4-5, pp. 263-278, Oct. 2005, https://doi.org/10.1007/s10877-005-0673-2

74 http://www.i-joe.org


https://doi.org/10.1007/978-3-662-58713-3_20-1
https://doi.org/10.1007/978-3-662-58713-3_20-1
https://doi.org/10.1016/j.amepre.2019.02.019
https://doi.org/10.9790/0853-1903116065
https://doi.org/10.17843/rpmesp.2021.381.6571
https://doi.org/10.17843/rpmesp.2021.381.6571
https://rpmesp.ins.gob.pe/public/journals/1/imagenes/Simposio/2021-1/Acceso_servicios_salud_personas_VIH.pdf
https://rpmesp.ins.gob.pe/public/journals/1/imagenes/Simposio/2021-1/Acceso_servicios_salud_personas_VIH.pdf
https://www.dge.gob.pe/portal/docs/vigilancia/vih/Boletin_2021/febrero.pdf
https://www.dge.gob.pe/portal/docs/vigilancia/vih/Boletin_2021/febrero.pdf
https://www.inei.gob.pe/media/MenuRecursivo/publicaciones_digitales/Est/Lib1796/cap03.pdf
https://www.inei.gob.pe/media/MenuRecursivo/publicaciones_digitales/Est/Lib1796/cap03.pdf
https://doi.org/10.1097/OLQ.0000000000001310
https://doi.org/10.1007/s10461-018-2342-8
https://doi.org/10.14569/IJACSA.2021.0121188
https://doi.org/10.14569/IJACSA.2021.0121188
https://doi.org/10.12720/jait.9.3.57-61
https://doi.org/10.12720/jait.9.3.57-61
https://doi.org/10.1109/CITSM47753.2019.8965381
https://doi.org/10.1097/QAD.0b013e328349a9c2
https://doi.org/10.1007/s10877-005-0673-2

Paper—Implementation of an Intelligent System for the Diagnosis and Treatment of Venereal Diseases

[15] B. Adhi Pamungkas, A. Voutama, and B. Nurina Sari, “Expert system of hiv/aids early de-
tection with forward chaining and certainty factor method,” Journal of Information Tech-
nology and Computer Science (INTECOMS), vol. 4, no. 1, 2021.

[16] G. Cameron ef al., “Back to the Future: Lessons from Knowledge Engineering Methodolo-
gies for Chatbot Design and Development,” 2018. https://doi.org/10.14236/ewic/
hci2018.153

[17] M. Said Saleh, O. Ismail, A. Kamel, and H. Hassan, “From CommonKADS to SOA Envi-
ronment: An Adaptation Model,” Arabian Journal for Science and Engineering, vol. 43, no.
12, pp. 7605-7619, Dec. 2018, https://doi.org/10.1007/s13369-018-3114-5

[18] Q. Jiang et al., “Study on the Modeling Method of Knowledge Base System in Web Envi-
ronment,” International Journal of Pattern Recognition and Artificial Intelligence, vol. 33,
no. 9, Aug. 2019, https://doi.org/10.1142/S0218001419590316

[19] W. Yun, X. Zhang, Z. Li, H. Liu, and M. Han, “Knowledge modeling: A survey of processes
and techniques,” International Journal of Intelligent Systems, vol. 36, no. 4, pp. 1686—1720,
Apr. 2021, https://doi.org/10.1002/int.22357

[20] L. Na and D. Pongpatcharatrontep, “Prototyping the Knowledge Model for Solving the
Problem of Online Cosmetic Survey Questionnaire through CommonKADS Methodology,”
in 2021 Joint 6th International Conference on Digital Arts, Media and Technology with 4th
ECTI Northern Section Conference on Electrical, Electronics, Computer and Telecommu-
nication Engineering, ECTI DAMT and NCON 2021, Mar. 2021, pp. 114-119.
https://doi.org/10.1109/ECTIDAMTNCONS51128.2021.9425726

[21] C. 1. V. C. S. L. M. L. Flores D, “Expert System for Information Technology Services Man-
agement,” International Journal of Recent Technology and Engineering, vol. 8, no. 4, pp.
99869992, Nov. 2019, https://doi.org/10.35940/ijrte.d4423.118419

[22] A. A. Kamal, S. N. Junaini, A. H. Hashim, F. S. Sukor, and M. F. Said, “The Enhancement
Of Osh Training With An Augmented Reality-Based App,” International journal of online
and biomedical engineering, vol. 17, no. 13, 2021, https://doi.org/10.3991/ijoe.v17i13.
24517

[23] H. Jambari et al., “Impacts of conceive-design-implement-operate knowledge and skills for
innovative capstone project,” International journal of online and biomedical engineering,
vol. 15, no. 10, 2019, https://doi.org/10.3991/ijoe.v15i10.10874

[24] F. Hayat, A. U. Rehman, K. S. Arif, K. Wahab, and M. Abbas, “The Influence of Agile
Methodology (Scrum) on Software Project Management,” Proceedings - 20th IEEE/ACIS
International Conference on Software Engineering, Artificial Intelligence, Networking and
Parallel/Distributed Computing, SNPD 2019, pp. 145-149, 2019, https://doi.org/10.1109/
SNPD.2019.8935813

[25] E. K. Ponce, M. F. Cruz, and L. Andrade-Arenas, “Machine Learning Applied to Prevention
and Mental Health Care in Peru,” International Journal of Advanced Computer Science and
Applications, vol. 13, no. 1, 2022, https://doi.org/10.14569/1JACSA.2022.0130196

[26] V. Gomero-Fanny, A. R. Bengy, and L. Andrade-Arenas, “Prototype of Web System for
Organizations Dedicated to e-Commerce under the SCRUM Methodology,” International
Journal of Advanced Computer Science and Applications, vol. 12, no. 1, pp. 437-444, 2021,
https://doi.org/10.14569/IJACSA.2021.0120152

1JOE — Vol. 18, No. 11, 2022 75


https://doi.org/10.14236/ewic/hci2018.153
https://doi.org/10.14236/ewic/hci2018.153
https://doi.org/10.1007/s13369-018-3114-5
https://doi.org/10.1142/S0218001419590316
https://doi.org/10.1002/int.22357
https://doi.org/10.1109/ECTIDAMTNCON51128.2021.9425726
https://doi.org/10.35940/ijrte.d4423.118419
https://doi.org/10.3991/ijoe.v17i13.24517
https://doi.org/10.3991/ijoe.v17i13.24517
https://doi.org/10.3991/ijoe.v15i10.10874
https://doi.org/10.1109/SNPD.2019.8935813
https://doi.org/10.1109/SNPD.2019.8935813
https://doi.org/10.14569/IJACSA.2022.0130196
https://doi.org/10.14569/IJACSA.2021.0120152

Paper—Implementation of an Intelligent System for the Diagnosis and Treatment of Venereal Diseases

7 Authors

Roberto Muiioz Villacorta, He is a student at the Faculty of Science and
Engineering at the University of Sciences and Humanities, focused on project
management, agile methodology (https://orcid.org/0000-0002-7336-8573).

Carlos Oscco Agiiero, He is a student at the Faculty of Science and Engineering at
the University of Sciences and Humanities, focused on project management,
application development (https://orcid.org/0000-0001-5461-1622).

Laberiano Andrade-Arenas, has a Ph.D. in Systems Engineering, with studies in
university teaching; extensive experience in research, with publications in Scopus. In
addition, working with students with research skills and in the management of
university teaching. His strength is working in groups with students, teachers and in a
multidisciplinary and interdisciplinary way (https://orcid.org/0000-0001-6797-6815).

Article submitted 2022-05-08. Resubmitted 2022-06-09. Final acceptance 2022-06-10. Final version pu-
blished as submitted by the authors.

76 http://www.i-joe.org


https://orcid.org/0000-0001-6797-6815
https://orcid.org/0000-0001-6797-6815
https://orcid.org/0000-0001-6797-6815

