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ABSTRACT

Dengue fever has intensified in recent years, affecting millions, with an estimated
100 to 400 million people yearly; approximately 80% of these cases have been reported in
the Americas. This develops a prototype of a mobile application that includes artificial intelli-
gence (AI) chatbots for dengue management and information. The design thinking methodol-
ogy was applied, which was useful due to its focus on user needs, allowing the identification
of key problems in dengue management and the design of innovative and functional solu-
tions. The results were validated by experts using criteria such as technology, innovation,
and feasibility with an average score of 4.26 and users using criteria such as functionality,
usability, and accessibility with an average score of 4.28, showing a high level of acceptance.
This tool has the potential to improve early disease detection, facilitating data collection and
real-time interaction with patients. Through the use of Al, the application aims to optimize
case management, reduce serious complications, and support health systems in at-risk areas.

KEYWORDS
mobile application, dengue fever, chatbot, artificial intelligence (AI)

1  INTRODUCTION

The World Health Organization Agency (WHO) notes that dengue is a viral
disease transmitted by the bite of infected mosquitoes; by 2024, almost half of the
world’s population is at risk; it is estimated to affect between 100 and 400 million
people each year [1]. According to the United Nations (UN), since the beginning
of 2023, continued transmission and the unexpected increase in cases have led to
a near-historic high, with more than five million infections and more than 5,000
deaths associated with dengue fever in more than 80 countries and territories;
approximately 80% of these cases have been reported in the Americas [2]. In addi-
tion, [3] mentions that the increased risk of the spread of dengue is due to factors
such as the expansion of mosquito vectors (Aedes aegypti and Ae. Albopictus), climate
change, the effects of El Nifio in 2023, the fragility of health systems in the wake of
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the COVID-19 pandemic, political and financial instability, and large population
movements, and the lack of adequate surveillance in many countries has delayed
the response and contributed to the increase in severe cases. Between epidemiolog-
ical weeks (EP) one and 31 of 2024, the Pan American Health Organization (PAHO)
reported 11,321,338 suspected cases of dengue in the Americas, representing a cumu-
lative incidence of 1,185.51 cases per 100,000 population. This number is 234% higher
compared to the same period in 2023 and 416% higher than the average of the last
five years [4]. According to the Ministry of Health (MINSA) [5], groups vulnerable to
dengue are pregnant women, children under the age of one, people over the age of
65, and those with pre-existing conditions such as diabetes, hypertension, or obesity,
as they are at greater risk of serious complications. Contributing to the fight against
this disease, the WHO highlights the transformative potential of artificial intelligence
(AD) in global healthcare, which can give patients greater control over their health,
improve the accuracy and speed of diagnosis, facilitate access to healthcare services
in resource-poor areas and rural communities, and strengthen drug research and
development [6]. As a result, studies have been carried out on the use of technol-
ogy. For example, [7] describes the development of a mobile dengue alert system in
Malaysia; users manually enter their body temperature and platelet level, and the
app determines if they are at risk; the data is stored in the cloud and shared with
hospitals to facilitate early detection and improve patient management; the system
has been successfully tested on 20 patients. On the other hand, the study [8] presents
“Mosquinator”, a web and mobile application that supports the Pasig Anti-Dengue
Task Force (PADTF) in dengue awareness and community participation; using an agile
methodology and technologies such as Flutter and MongoDB Atlas, the app allows
reporting cases and monitoring risk areas; evaluated by 115 users, it obtained a rating
0f'4.08 according to ISO 25010 standards, highlighting its functionality, reliability, and
security. In addition, [9] describes the development of the mobile application “Dengue
Alert”, designed to educate and prevent dengue fever using multimedia components
such as text, images, and animation, which was developed with the method of cer-
tainty factors to support decision making, this allows users to identify the symptoms
of dengue and get treatment recommendations; using the waterfall model of the
software development life cycle (SDLC), the results showed that the application has
an accuracy of 97.6% in the prediction of Dengue Hemorrhagic Fever, facilitating its
early detection. Finally, in the research [10], a prototype application to improve the
follow-up and management of tuberculosis patients was presented; this tool facilitates
real-time interaction with doctors, provides access to medical records, and sends med-
ication reminders; the development was based on the mobile D methodology, result-
ing in scores of 4.77 for effectiveness and 4.69 for usability, confirming its high quality.

Therefore, this study aims to design mobile Al chatbots for dengue management
and informatics, evaluating how this tool can improve early detection of the disease,
facilitate case monitoring, and increase community awareness. In addition, it aims
to examine the effectiveness of the prototype in providing accurate information and
promoting preventive practices.

2  METHODOLOGY

The design thinking methodology has become a key tool for companies, as it is
oriented towards people-centered innovation, offering a perspective that makes
it easier to identify challenges, detect needs, and solve them. [11]. It also focuses
on understanding customer challenges and identifying their main needs, wants,
and concerns; this methodology involves observing user behavior to generate
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continuous improvements, adopting a collaborative approach that tests effective
design practices, and has five stages: empathize, define, ideate, prototype, and eval-
uate [12], [13]. Figure 1 shows the above steps.

Build
Sharpen key representations of

quetions one or more ideas
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°
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Learns about Brainstorm Testideas
the audience and create and gain user
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Fig. 1. Phases of the design thinking methodology

2.1 Empathize

The first phase of the design thinking methodology starts with research focused on the
needs of the user or consumer. [14]. To develop a solution, it is essential to put ourselves
in the shoes of the people whose problems we are trying to solve. Users of the mobile
application for dengue information and management have specific needs that require
careful attention. They are looking for a safe and confidential environment where they
can express their health concerns without fear of judgment. It is essential that they feel
that their concerns are understood and validated. The application should offer person-
alized support through Al chatbots, able to actively listen and empathize with queries.
This emotional support is key for users to feel accompanied during the monitoring and
prevention process, providing them with motivation and reassurance. In addition, they
may require clear guidance, medical advice, and practical strategies to manage their
health and prevent infection. To gain a better understanding of these needs, interviews
with clients were conducted along four main dimensions, as visualized in Table 1.

Table 1. Questions focused on user needs

Dimensions

Questions

Interaction | What kind of interaction do you expect to get from the chathot about dengue prevention and management?
What information or support would you like the chatbot to provide you with about dengue?
Are you concerned about confidentiality and privacy when interacting with the chatbot about health issues?
Content Would you like the chatbot to include recommendations for prevention, treatment, and healthy habits related to dengue? If yes, why?
What kind of information do you find most useful to stay informed about dengue (symptoms, treatment, risk areas, etc.)?
Accessibility | Do you find it useful to make the chatbot available on multiple devices, such as phones, tablets, or computers, to ensure access
from different environments?
Expectations | Do you think an artificial intelligence chathot could be an effective solution to obtain information and manage your concerns

about dengue, or do you see it more as a complementary tool?

Figure 3 shows the results of the analysis conducted in ATLAS.ti 24, showing that
respondents have a positive perception of the interaction with a mobile application
for dengue management, as long as the chatbot is innovative, easy to use, and offers
quick and accurate answers. In terms of content, interviewees recognize that they are
aware of the serious consequences of dengue but point out that there is a lack of pub-
lic information about side effects and ways of prevention. Regarding accessibility, par-
ticipants highlighted the importance of being able to access the chatbot from different
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platforms and devices, prioritizing ease of use in areas with poor connectivity. Finally,
about expectations, interviewees considered that the chatbot should provide clear and
reliable information, similar to the experience one would have when interacting with
a medical professional. As a result of the qualitative analysis conducted with ATLAS.ti
24, it is concluded that a well-designed mobile application could become a fundamen-
tal tool to improve dengue awareness and management effectively and safely.

2.2 Define

This is the second stage in which the information collected during the empathy
phase is organized and processed; its objective is to synthesize the data to discover
key findings to formulate the design problem. [15]. Stakeholders can point out an
evolution from the current situation to a future one.

The software to be used in the application will then be defined.

Software

e Wasapi - It is an advanced platform based on the WhatsApp Business API that
offers Al, complex automation, and integrations with other systems to improve
large-scale business communication [16].

e Chatgpt - It is an Al-based language model designed to generate coherent and
relevant text based on user input [17].

e Python - It is a versatile programming language that facilitates rapid develop-
ment and efficient system integration [18].

e Meta - It is a global technology company focused on building social media plat-
forms and immersive experiences, driving innovations in Al and virtual reality [19].

e Heroku - It is a cloud platform that simplifies the development, deployment,
and scaling of web applications, offering a managed environment for a variety of
programming languages [20].

Figure 2 shows the architecture where a user interacts with a mobile application,
which connects to a Heroku backend developed in Python. The backend communicates
with several external services, such as Meta API for notifications or authentication,
Wasapi for Windows audio processing, and ChatGPT to integrate an Al chatbot. The
data flow goes from the user to the backend through the application, with the backend
managing the connections to these services to process and respond to user requests.

- 7
wasapi } @
[

Fig. 2. Project architecture

—a

2.3 Ideate

Moving to the third phase, we begin to develop solutions to the specific problems
identified, i.e., that address the user’s needs and desires [21].
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Fig. 3. Analysis of the interview

2.4 Prototype

2:11 p 2, Yes, to avoid getting
sick in the first place in App con
chatbots

2:12 p 2, It would be useful to
have reminders of healthy habits
in App con chatbots

2:13 p 2, It would help me to
follow a clearer prevention plan
in App con chatbots

2:14 p 2, Information on high-
risk areas in App con chatbots

2:15 p 2, Symptom facts for
quick action in App con
chatbots

2:16 p 2, Treatment tips that you
can apply at home in App con
chatbots

Aprototype is a tangible representation of ideas generated in earlier phases, created
for testing, improvement, and feedback; it is a key tool for experimenting and visual-
izing solutions. [22]. Figure 4 presents the prototypes of the registration, login, and
profile editing interface. Users are required to fill in all the necessary data to access the
application, which is targeted at people seeking information or suffering from den-
gue. Figure 4a offers the option to register using a Gmail or Facebook account. Finally,
Figure 4b shows the profile of the logged-in user with the option to edit their data.
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Fig. 4. Mobile application for dengue: (a) Login screen, (b) Profile
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Figure 5 presents the main menu interface, where the user can access various
functionalities, such as outbreak alerts, personal medical history, preventive edu-
cation, and updated epidemiological data on the dengue situation. Figure 5a shows
the menu screen along with the chatbot icon, which allows the user to interact and
resolve any questions. Figure 5b highlights the detailed visualization of the epide-
miological data on dengue, providing up-to-date information to keep the user effec-
tively informed.
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Dengue virus infection: Epidemiology

FACTORS INFLUENCING
TRANSMISSION

The worldwide incidence of dengue and
dengue hemorrh er (DHF) has been
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a) b)

Fig. 5. Main menu interface: (a) Menu screen with access to the chatbot,
(b) Viewing epidemiological data

Figure 6 presents the interactive chat between the user and the chatbot, where
friendly communication is evident, including graphics, locations, and up-to-date data
on dengue. In Figure 6a, the chatbot provides information on dengue symptoms; in
Figure 6b, the location of the nearest health centers is shown; and in Figure 6c,
current data on dengue cases in the city and the most affected districts are presented
through detailed graphics.
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Fig. 6. User chat interfaces with the chathot: (a) Dengue symptoms, (b) Information on the location
of the nearest health centers, (c) Graphs of updated data on dengue cases
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2.5 Test

Validating involves presenting the prototype to the user and listening empath-
ically to their feedback, leaving aside our ideas; based on this feedback, strategic
decisions are made to adjust the solution to the user’s needs. [23]. Table 2 shows
questions based on criteria such as technology, innovation, and feasibility for spe-
cialists to evaluate and make a decision showing their approval.

Table 2. Satisfaction questionnaire for specialists

Criteria Questions

Technology How well is the chatbot optimized to work on a variety of devices and operating systems (i0S, Android, etc.)?

How compatible is the chatbot with assistive technologies, such as screen readers or accessibility tools, according
to technology standards?

How effective is the chatbot in providing real-time updates and notifications on the dengue situation?

Innovation How innovative do you consider the use of artificial intelligence technologies in the dengue management application?

How unique do you find the chathot’s features compared to other disease management systems?

How well is the application integrated with new functionalities or innovative approaches to address the dengue problem?

Feasibility Is the application able to function effectively with the technological infrastructure available in dengue-affected areas?

Are there sufficient resources to maintain and update the application in the long term?

Is the business model of the application sustainable and adapted to the needs and capacities of the target market?

Table 3 shows the questions for users through criteria such as functionality,
usability, and accessibility.

Table 3. Satisfaction questionnaire for users

Criteria Questions

Functionality Is the chathot able to provide accurate and up-to-date information on dengue in real time?

Does the application allow users to manage and track dengue cases efficiently?

Does the application allow for specific actions, such as sending alerts or notifications, related to dengue management?

Usability Is the application’s interface intuitive?

Does the chathot provide clear and understandable answers to users?

Is any form of assistance or tutorial offered to help users become familiar with the application’s functions?

Accessibility How necessary do you think it will be to access the chathot in areas with limited connectivity or no internet access?

Do you consider it important that the chatbot is available in your local language or dialect?

How easy is it for you to access the application from different devices (smartphones, tablets, etc.)?

3  RESULTS

The evaluation of the prototype of the mobile application was carried out through
the judgments of experts and the users themselves. The results were presented in
a clear and transparent way, and this will help to determine the possibility of the
application and to gain part of the amount needed to implement the application
for profit.
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3.1 Validation by specialists

The validation of the application was carried out with the participation of 10
experts, who evaluated the system according to the criteria of technology, innova-
tion, and feasibility. The evaluations were carried out using a Likert scale, resulting
in a final score of 4.26, which indicates a very high quality of the application.

Table 4. Evaluation of specialist satisfaction

Questions Average SD

Technology | How well is the chathot optimized to work on a variety of devices and operating systems (i0S, Android, etc)? | 4.40 0.84

How compatible is the chatbot with assistive technologies, such as screen readers or accessibility tools, 4.30 0.67
according to technology standards?
How effective is the chathot in providing real-time updates and notifications on the dengue situation? 440 0.70
Innovation | How innovative do you consider the use of artificial intelligence technologies in the dengue management 440 0.52
application?
How unique do you find the chathot’s features compared to other disease management systems? 410 0.57
How well is the application integrated with new functionalities or innovative approaches to address the 440 0.84
dengue problem?
Feasibility Is the application able to function effectively with the technological infrastructure available in dengue- 450 0.71
affected areas?
Are there sufficient resources to maintain and update the application in the long term? 3.90 0.32
Is the business model of the application sustainable and adapted to the needs and capacities of the 3.90 0.57
target market?
Total 4.26 0.64

iJIM | Vol. 19 No. 2 (2025)

Figure 7 presents the results of the criteria evaluation carried out by the special-
ists. When evaluated on a Likert scale, it is highlighted that 90% of them consider
the innovation of the application to be “Good” and “Very Good”. In addition, the
technology criterion scores 86.7%, while the application’s flexibility scores 86.7% in
the “Good” and “Very Good” categories. These results lead to the conclusion that the
application has been favorably approved.

" Verybad (1) mBad(2) mRegular(3) »Good(4) W®WVeryGood (5)

70% 63.3%
60% 50.0% 50.0%
50% 0.0%
36.7%

40%
30% 233%
20% -3% T
10% 0%

0%

TECHNOLOGY INNOVATION FEASIBILITY

Fig. 7. Specialist evaluation results

3.2 Validation by user

Validation was carried out by 20 users, and the answers obtained are shown
in Table 5.
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Table 5. User satisfaction evaluation

Criteria Questions Average SD

Functionality | Is the chathot able to provide accurate and up-to-date information on dengue in real time? 4.25 0.85
Does the application allow users to manage and track dengue cases efficiently? 430 0.92
Does the application allow for specific actions, such as sending alerts or notifications, related to dengue 445 0.89
management?

Usability Is the application’s interface intuitive? 4.20 1.01
Does the chathot provide clear and understandable answers to users? 420 1.01
Is any form of assistance or tutorial offered to help users familiarize themselves with the functions 4.40 0.82
of the application?

Accessibility | How necessary do you think it will be to access the chatbot in areas with limited connectivity 430 0.80
or no internet access?
Do you consider it important that the chathot is available in your local language or dialect? 4.25 0.97
How easy is it for you to access the application from different devices (smartphones, tablets, etc)? 4.20 0.83

Total 4.28 0.99

Figure 8 shows that usability is the highest rated criterion with 60% in the very
good category. In addition, functionality scores 58.3%, while accessibility follows
with 51.7% in the same rating. This visual representation allows a quick under-
standing of the strengths and areas for improvement of the prototype in each of the
evaluated criteria.

B Very Good (5) Good (4) ®Regular(3) ®Bad(2) ™Verybad (1)

e | 5. ]
21.7%
Accessibility GGG 26.7%

I m————  60.0%
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I 53.3%
18.3%
Functionality I 21.7%
o

0.0% 10.0% 20.0% 30.0% 40.0% 50.0% 60.0% 70.0%

Fig. 8. Summary of criteria

4  DISCUSSION

The mobile application with integrated Al chatbots for dengue management and
information was realized using the design thinking methodology, which has been
very helpful due to its user-centered approach. Compared to [9] used the certainty
factors’ method to develop a mobile application to educate and prevent dengue
fever, using the cascade model of the SDLC, obtaining an accuracy of 97.6% in the
prediction of Dengue Haemorrhagic Fever, facilitating its early detection. On the
other hand, [7] Developed a mobile application to alert about dengue in Malaysia,
users manually enter their body temperature and platelet level, and the application

176 International Journal of Interactive Mobile Technologies (iJIM) JJIM | Vol. 19 No. 2 (2025)


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

iJIM | Vol. 19 No. 2 (2025)

Mobile Application with Artificial Intelligence Chatbots for Dengue Information and Management

determines if they are at risk; it has been successfully approved in 20 patients. In
turn, the study [8] presented “Mosquinator,” a web and mobile application that
supports dengue awareness and community participation, using an agile method-
ology and technologies such as Flutter and MongoDB Atlas, allowing users to report
cases and monitor risk areas. When evaluated by 115 users, it obtained a score of
4.08 according to ISO 25010 standards, standing out for its functionality, reliabil-
ity, and security. The present research [24] describes the development of a mobile
medical assistant using a chatbot and an analytical system to help patients with
dengue fever, the development incorporates technologies such as natural language
processing, artificial neural networks (ANN), machine learning, image processing,
convolutional neural networks (CNN) and Android. The results demonstrate a high
efficiency in the analysis of dengue conditions. Unlike previous studies in the field of
chatbots and mental health, the present research introduces notable differences and
provides specific contributions.

5 CONCLUSION

According to the experts’ evaluation, the mobile application was designed opti-
mally, fulfilling all the established criteria. The results of the user survey reflect a high
degree of satisfaction with the application, highlighting aspects such as functionality,
use, and accessibility, which showed a high level of acceptance. The design thinking
methodology was used, which allowed the development of a solution focused on
the user’s needs. A limitation of this study was the lack of access to more extensive
or diversified data. For future research, it is suggested to include a larger sample of
users and evaluate the long-term impact. It is also recommended to implement the
design as a pilot test to obtain more specific feedback. The use of other emerging
technologies will contribute to solving health problems such as infectious disease
management and improving the effectiveness and accessibility of digital solutions.
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