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ABSTRACT

Dengue poses a public-health challenge in several regions. Early detection is essential to reduce
the impact of a condition, and artificial intelligence (AI) and chatbots provide new opportuni-
ties to enhance diagnosis. This study evaluates the effectiveness of integrating a chatbot with
ChatGPT version GPT-3.5 for the preliminary diagnosis of dengue and its contribution to timely
detection. To evaluate this, two types of tests were conducted using a dataset of 30 dengue cases.
In the first test, the chatbot was evaluated without being trained with dengue symptoms. In the
second test, however, the model was trained using dengue symptoms obtained from official web-
sites such as the World Health Organization (WHO) and the Pan American Health Organization
(PAHO). The performance of the chatbot was evaluated using the confusion matrix, performance
metrics, and user satisfaction. The results of the second test showed impressive performance,
with accuracy, sensitivity, and specificity of 100%. This surpassed the first test, which achieved
accuracy, sensitivity, and specificity of 83%, 80%, and 90%, respectively. In addition, 15 users
reported positive satisfaction, with an overall average rating of 4.25 out of 5. In conclusion,
these results highlight the effectiveness of the chathot as a valuable public health tool for the
early detection and management of dengue. It is important to note that, despite the remarkable
diagnostic results of the chatbot integrated with ChatGPT, it does not replace medical judgment.

KEYWORDS
artificial intelligence (AI), chatbot, chat generative pre-trained transformer (ChatGPT), dengue,
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1  INTRODUCTION

Dengue, a disease transmitted by infected Aedes aegypti mosquitoes, is a signifi-
cant public-health challenge in numerous tropical and subtropical regions worldwide
[1], [2]. The World Health Organization (WHO) classifies dengue into three levels: prob-
able dengue, dengue with warning signs, and severe dengue. If not treated in a timely
manner, severe dengue can lead to serious consequences such as plasma loss, excessive
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bleeding, or organ damage, resulting in high rates of morbidity and mortality [3].
In addition, this disease poses a significant threat, with approximately 390 million infec-
tions per year [4]. It is also responsible for around 25,000 deaths annually, putting more
than 40% of the global population at risk. In recent decades, the virus has spread to more
areas and increased in frequency. This can be attributed to the rise in international
travel and trade, increasing global temperatures [5], uncontrolled population growth,
and unmanaged urbanization [6]. Furthermore, considering the variable pattern of the
disease that presents itself year after year, it is crucial to have tools that aid in forecast-
ing [7] and allow for early and precise diagnosis of dengue, which becomes a priority.

Dengue diagnosis has traditionally relied on laboratory techniques. These tests
require specialized infrastructure and trained personnel, and they often involve long
waiting periods for results. This limits their accessibility, particularly in rural and
low-income areas where the incidence of dengue is high. Faced with this problem,
we propose the development of a chathot for the preliminary diagnosis of dengue,
integrated with a chat generative pre-trained transformer (ChatGPT), an artificial
intelligence (Al)-based language model [8]. The proposed solution aims to leverage
chatbot technology and the natural language processing capabilities of ChatGPT to
offer a user-friendly, efficient, and precise alternative for early disease detection.

This study is based on the urgent need to improve diagnostic methods for dengue,
particularly in contexts with limited resources. The proposal of integrating a chatbot
with ChatGPT shows promise as a solution to expand the scope of early diagnosis,
reduce waiting times, and provide a valuable support tool for both health profes-
sionals and users seeking self-diagnosis. Chatbots in medicine mimic human com-
munication and, thanks to Al, are proving useful in healthcare by handling complex
dialogues and being flexible [9]. This will streamline clinical decision-making and
improve case management, thereby reducing the burden on healthcare systems.

The aim of this study is to design, develop, and evaluate the effectiveness of a
chatbot integrated with ChatGPT version GPT-3.5 and implemented within a web
application. Furthermore, this technology aims to demonstrate its feasibility and
usefulness in the field of public health. Its purpose is to make a significant contribu-
tion to the early detection of dengue, facilitate proper case management, and reduce
the burden of this disease in affected communities. With this innovative tool, we
hope to strengthen dengue prevention and treatment efforts and provide an effec-
tive solution to the challenges associated with its spread. The structure of the paper
is as follows: Section 2 presents the literature review; Section 3 presents the method-
ology used; Section 4 presents the case study; Section 5 presents the results; Section
6 presents the discussion; and Section 7 presents the conclusion.

2 LITERATURE REVIEW

This section aims to enhance the study by gathering pertinent information about
dengue, the functionality of ChatGPT, and previous research related to the topic. This
literature review will establish a strong basis for the design and development of the
application. It also allows for deepening knowledge about the symptoms, diagnosis,
and treatment of dengue, as well as exploring the possibilities and limitations of
using ChatGPT in the medical field.

2.1 Epidemiological situation of dengue and its diagnostic challenges

Dengue is a viral disease transmitted by mosquito bites and characterized by a
high prevalence and rapid spread among humans. Its geographic range is constantly
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expanding, and this phenomenon is observed in numerous tropical regions world-
wide [10]. Dengue usually presents as a febrile illness that tends to resolve spon-
taneously. However, in some cases, more severe forms of dengue can occur, with
symptoms of hemorrhage and shock, especially in children. These variants can be
fatal if not properly managed, and no effective antiviral treatment has been found
to combat them [11]. According to Liao [12], individuals affected by dengue fever
often present with a fever and rash. However, they may also occasionally experi-
ence general symptoms such as headaches, muscle aches, joint pain, and digestive
problems that are not specific to dengue fever. Because the symptoms and manifes-
tations of dengue range from a febrile illness to the appearance of a hemorrhagic
syndrome [13], some may be similar to those of other diseases.

In a nutshell, dengue is a viral disease that spreads rapidly through the bite of Aedes
aegypti mosquitoes. It can vary in severity, ranging from a mild fever to severe, life-
threatening forms. The lack of effective antiviral treatment and the similarity of its symp-
toms to those of other diseases are important challenges in diagnosing and managing it.

2.2 Implications and potential of ChatGPT in clinical practice

ChatGPT, developed by OpenAl is a chatbot driven by a conversational Al inter-
face. Considered one of the most sophisticated implementations of Al it has attracted
worldwide attention [14] due to its remarkable human-like expression and reason-
ing ability [15]. According to Cascella et al. [16], ChatGPT is a large language model
(LLM) trained on a vast text dataset with the aim of enabling dialogue with users.
In the clinical field, as indicated in [17], this technology has gained increasing inter-
est because of its wide range of applications. In addition, its ability to intelligently
answer questions and provide reliable information about diseases and medical con-
sultations is remarkable. It is also successful in generating clinical letters and other
documents, thereby improving the efficiency and accuracy of health professionals.
Furthermore, the study conducted by [18] has shown that Al chatbots, such as
ChatGPT, have the capability to generate a distinct diagnostic list for the most preva-
lent complaints. However, in [19], they emphasize the importance of understanding
that ChatGPT should not replace healthcare professionals. Rather, it should be seen
as a complementary tool that supports and enhances the work of medical experts,
enabling them to provide more effective and higher-quality care to their patients.

ChatGPT is characterized by its remarkable capacity for human-like communica-
tion and reasoning. Its application in clinical settings has generated growing interest
due to its usefulness in providing reliable information and enhancing the efficiency
of medical professionals. However, it is important to remember that, while it is use-
ful for diagnosis, it should not replace medical professionals. Instead, it should com-
plement their work to provide more effective and higher-quality care to patients.

2.3 Comparison of previous studies on the use of ChatGPT
in medical diagnosis

Through a literature review, several studies evaluating to the use of Al conversa-
tional language models, such as ChatGPT, in the diagnosis of various diseases have
been conducted. Some of these studies are discussed below, while others are com-
pared in a table that summarizes key findings.

In an evaluation study [20], Balas and Ing compared the use of ChatGPT, an Al
conversational language model, with the existing tool Isabel Pro for diagnosing

60 International Journal of Online and Biomedical Engineering (iJOF) iJOE | Vol. 20 No. 1(2024)


https://online-journals.org/index.php/i-joe

Source

Evaluation of a Chatbot Powered by ChatGPT for the Preliminary Diagnosis of Dengue

ophthalmic diseases. Using case report descriptions, they evaluated the ability of
both systems to formulate tentative and differential diagnoses. ChatGPT was able
to identify the correct diagnosis in 9 out of 10 cases and provide accurate lists of
differential diagnoses in all cases. Isabel Pro, on the other hand, correctly identified
the correct provisional diagnosis in only 1 out of 10 cases but included the diagnosis
in 7 out of 10 differential diagnosis lists. The researchers concluded that conversa-
tional Al models, such as ChatGPT, have promising value in diagnosing eye diseases,
especially in primary care settings. However, more research is needed to determine
the optimal way to incorporate them into medical practice.

Furthermore, researchers [17] propose a novel approach to improving medical
diagnosis by combining ChatGPT with large language models (LLM) and vision lan-
guage models (VLM). Their approach is based on medical image classification using
CLIP and ChatGPT. The findings indicate that language models can play a critical
role in generating additional clues and insights to enhance the quality of image-
based diagnosis. This highlights the effectiveness of integrating language models
and visual models in medical applications. On the other hand, the study [21] focuses
on developing a decision support system that utilizes ChatGPT to automatically gen-
erate diagnoses based on medical images. Their results demonstrate improvements
in medical decision-making, cost reduction, and the empowerment of healthcare
professionals. Furthermore, they are supported by experiments that demonstrate
promising performance in automated diagnosis.

Taken together, these studies highlight the importance of ChatGPT in the field of
medical diagnosis. Study [20] demonstrates the value of primary ophthalmic care,
while study [17] proposes an innovative approach to improve diagnostic accuracy
by combining speech and visual models. The study [21] highlights the potential
of ChatGPT in the development of decision support systems that can benefit both
physicians and patients. These studies demonstrate how ChatGPT can serve as a
valuable tool for enhancing the quality and efficiency of medical diagnosis across
different contexts.

Similarly, other researchers have investigated and presented solutions using
ChatGPT in various medical scenarios. Below is a table that concisely compares the
key findings and approaches of these studies (see Table 1).

Table 1. Comparison of previous studies on the use of ChatGPT in medical diagnosis

Approach

Findings

Limitations and
Considerations

[22] Evaluation of the diagnostic accuracy | e ChatGPT 4 shows accuracy in common cases. e Caution should be
of ChatGPT with 50 clinical cases, e Eight or more suggestions are required to diagnose exercised when used by
including 10 rare presentations. rare diseases and resolve 90% of cases. non-professionals.

o In precision, ChatGPT 4 has greater precision than
ChatGPT 3.5.
e Usefulness of ChatGPT in difficult medical cases.

[23] To evaluate the reliability of ChatGPT | e ChatGPT correctly answered four cases using the o Users must evaluate the
in the diagnosis and treatment of patient’s symptoms, findings, and medical history. validity of the answers.
patients. They analyzed ten case e Accuracy increases to 7 out of 10 with additional e [nappropriate content present
reports published in Korea. data from laboratory, pathological, and in some responses.

radiological results.

[24] Evaluation of ChatGPT to disseminate | e ChatGPT GPT-4 achieves high precision (91.3%) and | e Promising in

knowledge about gastric cancer,
provide recommendations and
interpret endoscopy reports.

consistency (95.7%) in gastric cancer tests.
o Effective in the analysis of endoscopy reports.

generating consultation
recommendations and
analyzing endoscopy reports.
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To summarize, the comparison table highlights the key aspects of the studies,
including the approach, findings, limitations, and considerations of ChatGPT in the
field of medical diagnosis. Despite its remarkable performance in diagnosing com-
mon cases and generating recommendations, it faces challenges when it comes to
rare cases, and the quality of responses may vary. The need for caution and valida-
tion in the interpretation of responses is an important consideration in their use in
medical practice.

Based on these findings, the present study aims to evaluate the effectiveness of
a chatbot that is specifically integrated with the ChatGPT model for diagnosing den-
gue. The implementation of this chatbot will take place in a web application, which
represents a significant advancement in the utilization of natural language technol-
ogy in medical practice. It is essential to continue the research and development of
this type of tool, ensuring a strong scientific and ethical foundation for its use. This
will effectively and safely contribute to the enhancement of medical care and the
well-being of patients.

3  METHOD
3.1 Chatbot development method

This study followed a process consisting of five phases, which are detailed
below in relation to the development of the chatbot integrated with ChatGPT (see
Figure 1).

User interface design and development. In the first phase, the design and
development of the user interface are addressed. This involves starting with the
design of the chathot’s appearance in the web application. This involves defining
the key elements of the interface, such as the chat window and the text input bar,
as well as any other necessary components. For this purpose, technologies such
as Flask are used. Flask is a framework that utilizes the Python language and is
known for its easy-to-understand code [25]. HTML and JavaScript are also essential
in web application systems, as they provide dynamic interactions on web pages [26].
Additionally, Bootstrap is used for presentation purposes. Bootstrap is a framework
that ensures websites are designed to be responsive, allowing for optimal viewing
on various screen resolutions, including mobile devices [27].

Integration of the ChatGPT model into the application. The ChatGPT model
is connected to the previously developed user interface. This step entails leverag-
ing the APIs provided by the OpenAlI platform to enable bidirectional communica-
tion between the chatbot and the application, streamlining the transmission and
reception of messages. For the integration, a programming language is used. In this
case, Python is the chosen language, which has become the most popular computer
language [28], [29].

Implementation of diagnostic functionality. The necessary logic is imple-
mented, which includes the following points: a) Specify the context or topic, clearly
defining the scope in which the chatbot must provide answers. b) Modify the prompt
by adding relevant information about the context or topic in the message sent to
the ChatGPT model. This includes providing an introduction or a specific question
related to dengue diagnosis to guide the model. ¢) Add constraints and guidelines,
imposing additional restrictions to ensure that the chatbot solely focuses on the topic
of dengue and refrains from addressing other subjects.
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Test and evaluation. It involves an exhaustive testing process to ensure the
proper functioning of the application. Likewise, the accuracy and quality of the
responses generated by the chatbot are verified. In addition, diagnostic tests
are performed using various cases to validate the overall effectiveness of the
application.

Deployment. The deployment phase completes the process once development
and testing have been successfully completed. In this phase, the application is
deployed on a web server, allowing users to access and use it in real time.

User interface design and
development

Integration of the
ChatGPT model into the
application

Implementation of Context or topic
diagnostic functionality specification

Redefine

Test and evaluation

Prompt Adding Constraints
modification and Guides

Deployment

Fig. 1. Development phases of the proposed chathot

3.2 Chatbot feasibility evaluation method

To ensure the feasibility of the dengue diagnosis chatbot, we conducted an
exhaustive analysis using the confusion matrix. A matrix that presents an exhaus-
tive analysis of the results divides them into four categories [30]: true positives
(TP), false positives (FP), true negatives (TN), and false negatives (FN) (see Table 2).
Subsequently, several metrics, including accuracy, sensitivity, and specificity, were
evaluated to obtain a comprehensive assessment of the reliability of the system.
These results were instrumental in validating the efficacy and accuracy of the chat-
bot in accurately identifying dengue cases, thus making significant progress in the
field of Al-assisted medical diagnosis.

Table 2. Confusion matrix

Predicted
Actual
Positive Negative
Positive TP FP
Negative EN TN
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Accuracy = (IP+TN) (1
(TP+FP+TN +FN)

e TP
Sensit = 2
ensitivity TP+ IN) (2)

o TN
S = 3
pecificity TN+ ED) 3)

3.3 User satisfaction evaluation method

To assess user satisfaction with the chatbot, a survey was conducted using an
online questionnaire. The questionnaire consisted of ten questions based on a
Likert scale, which measured participants’ satisfaction levels with the chatbot’s
various functionalities and its overall feasibility. Subsequently, the mean and
standard deviation (SD) were calculated to determine the level of satisfaction.
The evaluation of satisfaction allows us to identify areas for improvement and
assess the effectiveness of the chatbot as a complementary tool in medical diagno-
sis. This assessment significantly contributes to its potential application in future
public-health contexts.

4  CASESTUDY

This section of the document provides a detailed explanation of the fundamen-
tal phases involved in creating the chatbot. It aims to provide a deeper and more
precise understanding of how this innovative tool for the preliminary diagnosis of
dengue disease was conceived and developed.

4.1 Userinterface design and development

The chatbot in question has been carefully designed and developed with a pri-
mary focus on user experience. It was conceived as a simple, elegant, and adaptable
user interface tool for mobile devices, as shown in Figure 2. In addition, this chatbot
has remarkable capabilities, specifically designed to integrate the ChatGPT model
through its API. This integration gives the application an exceptional ability to pro-
vide contextual and intelligent responses when users enter specific symptoms in
their interactions. The purpose is to diagnose possible cases of dengue. However, it
is important to emphasize that the chatbot is not limited to this diagnostic function.
It also allows users to ask questions related to dengue.

Likewise, the design of the chatbot includes various navigation menus that
emphasize that the chatbot is not intended to replace the expertise of a medical
professional. These menus guide users on how to interact with the tool and empha-
size the importance of seeking a physician’s opinion if the chatbot suggests a pos-
sible case of dengue. This approach reinforces the responsibility and critical role
of the physician in medical decision-making, ensuring a thorough and accurate
assessment of the patient’s clinical situation.
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g ChatBot

The ChatBot, with ChatGPT functionalities. Please
describe the symptoms you are experiencing so that
the ChatBot can help you assess whether you might

be infected with the dengue virus.

Write your message... n

© 2023 Dengue diagnosis chat

N

Fig. 2. Chatbot user interface

4.2 ChatGPT API configuration

The configuration involves integrating the ChatGPT API into the dengue diagnostic
system. Table 3 outlines the necessary steps and procedures for facilitating interaction
between the chatbot and ChatGPT. This interaction enables the system to generate
diagnostic responses and recommendations using the information provided by users.

Steps

1. Get access to the
ChatGPT API

Table 3. ChatGPT API configuration steps
Description Action

Obtain access to the ChatGPT API for its Obtain authentication credentials
use in the dengue diagnosis project. and enable the APL

2. Library Installation

Install the OpenAl library in the Use ‘pip’ to install the library.
development environment.

3. Obtaining
the API Key

Obtain the ChatGPT API key from the Generate and securely store
OpenAl platform, which is necessary for | the API key,
authenticating API calls.

4. Interaction Code

Write the Python code that will Import the OpenAl library and
enable the chathot to interact with the configure the API key.
ChatGPT APL Select and define the ChatGPT
model (engine).
Define the maximum number
of tokens.

iJOE | Vol. 20 No. 1(2024)
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4.3 Implementation of the diagnostic context and chatbot restrictions

Once the process of configuring the ChatGPT model to send requests and receive
responses using the API provided by Open Al has been completed, it is followed up
with integration with the application to present these responses to the user. This step
is performed to add the responses to the chat history, display them in the user inter-
face, or take any other necessary action. However, before performing this integration,
certain additional features and restrictions must be implemented and configured.

Conversational context specification. In Figure 3, the context or topic on
which the chatbot will provide answers is explicitly presented, thus establishing a
defined approach to addressing dengue. This information is stored in the variable
“DENGUE_PROMPT,” which facilitates effective communication with the model.
The code snippet also displays the “prompt” variable, which stores a specific text
used to Initiate an interaction or conversation with the ChatGPT language model
regarding the topic of dengue. It is important to note that this configuration pre-
pares the model to answer questions or provide information about this topic. The
variable DENGUE_PROMPT contains a message inviting the user to ask questions or
provide details about dengue. Then, when the user sends a message using the “mes-
sage” variable, that message is combined with the text in DENGUE_PROMPT using
the format “User,” resulting in a simulated conversation. This interaction simulation
is used as input for the ChatGPT model, which then generates a response based on
the context provided by both the prompt and the message sent by the user.

# Specific prompt for issues related to Dengue
DENGUE_PROMPT = "Dengue is a disease transmitted by the
Aedes mosquito. Please ask me a question or provide details
about your situation."”

R - L e R i

prompt= DENGUE_PROMPT + "\n\nUser: " + message,

Fig. 3. Specify the conversational context and start of interaction with the model

Generated response check. Figure 4 shows the response message stored in
the variable “NO_DENGUE_RESPONSE,” which is used when the model generates
a response that is unrelated to dengue. It also illustrates the verification of whether
the response generated by the model is related to the problem of dengue. This verifi-
cation is done by using the “if” condition, which determines whether there are any
references to dengue in the generated response. If no mention of dengue is found
in a specific phrase, is used to inform the user that the chatbot is not qualified to
answer questions unrelated to dengue.

# Reply message for topics not related to Dengue
NO_DENGUE_RESPONSE = "I'm sorry, I'm not qualified to
answer that question. However, I can provide information
about dengue and its symptoms."

# Check if the answer addresses dengue related issues
if "dengue" not in reply.lower():
reply = NO_DENGUE_RESPONSE

Fig. 4. Defined response and verification of the generated response
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5 RESULT
5.1 About user interaction

Figure 5a provides an illustrative visualization of the interaction between the
chatbot and the user. In this process, when the user interacts with the chatbot and
provides information describing the symptoms they are experiencing, the system
promptly responds by providing a possible diagnosis related to dengue, accompa-
nied by recommendations and actions that the user could take. This chatbot’s ability
to analyze and provide medical diagnoses based on the user’s symptoms highlights
its potential as a valuable tool in healthcare and virtual assistance.

Figure 5b broadens the perspective by illustrating how the chatbot manages que-
ries that are beyond the scope of dengue. When the user asks questions that are not
related to the disease in question, the chatbot responds in an ethical and transparent
manner. It indicates that it is not authorized to respond to issues unrelated to dengue.
This functionality of the chatbot is essential to prevent the dissemination of incor-
rect or inappropriate medical information beyond its area of expertise. This ensures
the integrity and accuracy of the answers it provides. Taken together, these visual
representations effectively illustrate the chatbot’s ability to address specific medical
questions and its focus on providing reliable and relevant information about dengue.

g ChatBot : Q ChatBot

The ChatBot, with ChatGPT functionalities. Please
describe the symptoms you are experiencing so that
the ChatBot can help you assess whether you might

The ChatBot, with ChatGPT functionalities. Please
describe the symptoms you are experiencing so that
the ChatBot can help you assess whether you might

be infected with the dengue virus.

| have the following symptoms: high fever,
very bad headache, pain behind the eyes,
muscle and joint pain, nausea and vomiting.
Do | have the dengue virus? @

@ Answer: It is possible that you may have
the dengue virus. To be sure, you should visit
a doctor as soon as possible. They can do a
blood test to confirm if you have dengue and
provide you with the proper treatment.

Write your message... n

© 2023 Dengue diagnosis chat

be infected with the dengue virus.

OSUtTtD, Syt ay o Teven
headaches, muscle and joint pains, and a rash.
In severe cases, it can cause severe bleeding,
organ failure, and even death.

What is Python? @

@ I'm sorry, I'm not qualified to answer that
question. However, | can provide information
about dengue and its symptoms.

Write your message... n

© 2023 Dengue diagnosis chat

a)

b)

Fig. 5. Chathot: (a) Dengue diagnosis and (b) Response to queries on issues not related to dengue

5.2 About the evaluation of the effectiveness of the Chatbot

The evaluation of the chatbot’s effectiveness was conducted through two tests,
both utilizing the same set of 30 dengue cases (20 positive and 10 negative). The first
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test involved evaluating the chatbot without training the model with dengue symp-
toms, while the second test was conducted with the model that had been trained
beforehand using symptoms of the disease. The Chatbot with the GPT-3.5 model
was trained using prompts that included dengue symptoms provided by recognized
health organizations, such as the WHO and PAHO. These symptoms were obtained
from the official websites of these organizations.

In addition, the following criteria were considered when classifying the chatbot
responses in the confusion matrix: a) true positives, when the chatbot correctly diag-
nosed dengue as a possible disease; b) false positives, when the chatbot diagnosed
dengue along with other similar diseases as possible disease cases; ¢) true negatives,
when the chatbot correctly identified that the disease was not dengue; d) false nega-
tives, when the chatbot misdiagnosed that it was not dengue, although dengue was
a possible disease.

Comparison of confusion matrix between the results of the first and second
diagnostic test. The results obtained from the evaluation of the chatbot’s effec-
tiveness in diagnosing dengue show significant differences between the first and
second tests.

Figure 6a shows the analysis of the confusion matrix for the first test. As can be
seen, out of a total of 20 positive cases, the application successfully identified 16 of
them as possible cases of dengue, but there were 4 cases of false negatives. Similarly,
in the context of the 10 negative cases, 9 of them were correctly identified as true
negatives. However, there was one instance of a false positive, where one of the
negative cases was identified as a possible case of dengue.

On the other hand, Figure 6b shows the analysis of the confusion matrix corre-
sponding to the second test, in which the chatbot was trained using the symptoms of
the disease. As can be seen, the chatbot was able to correctly identify both positive
and negative cases among the 30 cases analyzed in the initial test. Of the 20 positive
cases, it correctly classified all 20 as possible cases of dengue. Similarly, in relation
to the 10 negative cases, he also made an accurate diagnosis by classifying all 10 as
true negatives.

Positive Positive

Actual
Actual

Negative Negative

Positive Negative Positive Negative
Predicted Predicted

(a) (b)

Fig. 6. Confusion matrix results (a) of the first test and (b) of the second test

Comparison of chatbot performance metrics between the results of the
first and second diagnostic tests. As shown in Figure 7, there are noticeable and
significant differences in the results between the first and second tests of the chat-
bot. In the first test, the chatbot demonstrated promising performance with an accu-
racy rate of 83%; however, there was still room for improvement. The sensitivity of
80% indicates that it was able to correctly identify the majority of positive dengue
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cases, although there were still false negatives, which pose potential risks to patients.
On the other hand, a specificity of 90% indicates that the chatbot correctly classified
most of the negative cases. However, there were some false positives among the
negative cases, which could lead to unnecessary concerns. However, in the second
test, after training the model with dengue symptoms, the chatbot achieved a per-
fect level of performance. 100% accuracy, sensitivity, and specificity demonstrate
an exceptionally precise performance. This means that the chatbot made no errors
in classifying dengue cases as positive or negative. 100% accuracy indicates that all
diagnoses made by the chatbot were correct, and both 100% sensitivity and speci-
ficity indicate that there were no incorrect positive or negative assessments. These
significant improvements in the second test demonstrate the importance of model
training and underscore its potential as a powerful and precise tool for Al-assisted
diagnosis of dengue. Although these results are very encouraging, it is essential to
further evaluate and validate the model with larger and more diverse samples to
ensure its robustness and applicability in various clinical settings.
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0
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Fig. 7. Comparison of chathot performance metrics: first test vs. second test

5.3 About user satisfaction evaluation

A total of 15 users provided a rating to express their level of satisfaction with
the effectiveness of the chatbot. Table 4 displays the analysis of user satisfaction
regarding the use of the chatbot integrated with ChatGPT for dengue detection. It
demonstrates an overall satisfaction average of 4.25 with a SD of 0.623. These results
indicate that, overall, users have a positive perception of the chatbot’s effectiveness
and usefulness in addressing issues related to dengue. The average score of over
4 indicates that the majority of users were highly satisfied with the chatbot. They
found it effective in providing information, identifying symptoms, giving recom-
mendations, and offering adequate knowledge about dengue. However, the rela-
tively high SD of 0.623 indicates that there is some variability in users’ responses.
This variability could be attributed to differences in individual expectations or usage
experiences. These results support the feasibility of using this chatbot as an effective
tool to address preliminary diagnoses and concerns related to dengue. However, it is
recommended to pay greater attention to the clarity of the information provided and
the accuracy of responses in order to further improve user satisfaction.
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Table 4. User evaluation results

No Question Average SD
1 | The chatbot interface was intuitive and easy to use. 5.00 .000
2 | The chatbot provided clear and understandable information about dengue. 3.60 507
3 | The accuracy of the chathot’s responses was satisfactory. 3.87 352
4 | The chatbot showed adequate understanding of my questions. 4.00 .000
5 | The chathot answered all my dengue related questions. 4.67 488
6 | The chathot was able to accurately detect my dengue symptoms. 3.73 458
7 | The chatbhot’s response speed was adequate for my needs. 5.00 .000
8 | The chathot demonstrated solid knowledge about dengue. 3.80 414
9 | The chathot provided useful recommendations for the care and treatment 4.60 507

of dengue.

10 | Overall, I am satisfied with the experience of using the chatbot for dengue 420 414

diagnosis.

Total 425 623

6  DISCUSSIONS

The results of this study on the integration of ChatGPT with a chatbot for the
preliminary diagnosis of dengue and addressing related issues show a promising
outlook. In the first test, a diagnosis of dengue was achieved with an accuracy, sensi-
tivity, and specificity of 83%, 80%, and 90%, respectively. This level of performance,
although not perfect, suggests a significant ability to identify dengue patients.
However, a noteworthy outcome is the substantial improvement in the second test
after training the model with specific disease symptoms using a targeted prompt.
Here, we achieved 100% accuracy, sensitivity, and specificity, indicating that the
chatbot has become highly accurate in diagnosing dengue after adaptation.

When comparing the results with previous studies in the medical field, it is nota-
ble that the study conducted by the author [22] revealed that ChatGPT’s accuracy
rate in diagnosing diseases was variable, similar to the results of the first test in
this study. Furthermore, researchers [21] found that ChatGPT-4 was able to correctly
identify common cases but faced challenges with rare diseases. This highlights the
importance of training models specifically for certain conditions, as was done in
the second test of this study. On the other hand, the study [20] demonstrated the
effectiveness of ChatGPT in ophthalmic diagnosis. Similarly, the chatbot in this study
demonstrated effectiveness after training the model with specific dengue symptoms.

In this sense, the results of this study have significant practical implications. They
suggest that the chatbot integrated with ChatGPT can be a valuable tool for prelimi-
nary medical care and the diagnosis of diseases such as dengue. This could improve
access to healthcare in remote or resource-limited areas where specialized health-
care may be scarce. In addition, the high level of user satisfaction, with an average
score of 4.25 out of 5, suggests that this technology has been positively received.

Asignificant limitation of this study is the small sample size of the test, which could
impact the generalizability of the results. Moreover, while the model achieved high
accuracy in the second test after being trained with specific dengue symptoms, this

70 International Journal of Online and Biomedical Engineering (iJOF) iJOE | Vol. 20 No. 1(2024)


https://online-journals.org/index.php/i-joe

1J0E | Vol. 20 No. 1 (2024)

Evaluation of a Chatbot Powered by ChatGPT for the Preliminary Diagnosis of Dengue

adaptation restricts the chatbot’s usefulness to other diseases or medical conditions.
It is suggested that future work address these limitations and explore strategies to
improve the versatility of chatbots in medical diagnosis.

7  CONCLUSION

This study successfully designed, developed, and evaluated a chatbot integrated
with ChatGPT version GPT-3.5 for the preliminary diagnosis of dengue fever, yielding
promising results. The study objective was satisfactorily achieved, providing an inno-
vative and effective technological solution in the field of public health. Users expressed
positive satisfaction with the chatbot. In addition, the chatbot’s excellent performance
in the second test, achieving 100% accuracy, sensitivity, and specificity, highlights
its effectiveness in identifying positive and negative cases of the disease. As early
detection of dengue is crucial for effectively managing and reducing of disease bur-
den in affected communities, this tool can have a significant impact on streamlining
the medical care process and improving clinical outcomes. In addition, the chatbot
can contribute to raising awareness and educating people about dengue, promoting
preventive measures, and healthcare practices. This study lays the groundwork for
future advancements in the utilization of Al in disease detection and management,
which has the potential to greatly influence public health. Although the diagnostic
results of the chatbot integrated with ChatGPT are impressive, they should not replace
the critical judgment of healthcare professionals. Moreover, its implementation must
be done carefully and responsibly, always ensuring proper medical supervision.
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