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ABSTRACT

Introduction: stroke is an increasing global health problem, making it essential to establish the
best guidelines for prevention and treatment. In Cuba, few digital tools include health education
on stroke within Primary Health Care (PHC).

Objective: to design a mobile application for health education on stroke in Primary Health Care.
Methods: a technological innovation study was conducted between March and July 2024 at the
Pedro Borras Astorga University Polyclinic in Pinar del Rio. The application was developed using
Quasar 2,16 software. Validation was performed through expert assessment—evaluating it as a
technological tool—and user criteria.

Results: the mobile application ICTUSPLUS was designed. As a technological tool, 100 % of
experts rated the dimensions applicability and originality as highly satisfactory; 94,12 % rated
generalization potential as highly satisfactory, and 88,24 % rated feasibility and relevance as
highly satisfactory. Regarding user criteria, 100 % found design quality, usability, and
functionality to be highly satisfactory, while 94,12 % rated interface aesthetics as highly
satisfactory.

Conclusions: an educational application was designed as an option for learning about stroke
within Primary Health Care, facilitating knowledge acquisition through a tutorial and
developmental approach. The application was validated as highly satisfactory according to expert
criteria.
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INTRODUCTION

The family physician must provide comprehensive care through effective actions in health
promotion, prevention, recovery, and rehabilitation, involving both the family environment and
community members, based on the social mandate. These effective actions within Primary
Health Care (PHC) are linked to the rise of noncommunicable chronic diseases (NCDs), with
stroke being a clear example. Burgaya et al.(!) define stroke as “a clinical syndrome, presumably
of vascular origin, characterized by the rapid development of signs of focal neurological
impairment lasting more than 24 hours or leading to death.”

Stroke is a growing health problem requiring the establishment of optimal prevention and
treatment strategies to reduce sequelae. It is the third leading cause of death worldwide and the
primary cause of disability among adults.(23) According to the World Health Organization
(WHO),® fifteen million people suffer a stroke every year; of these, 5.5 million die and another
five million are left permanently disabled.

Despite variability among epidemiological studies, Soto et al.,® estimated stroke incidence in
Europe to range from 180 to 200 per 100,000 inhabitants. In Latin America and the Caribbean,
this issue is escalating rapidly, reaching epidemic proportions and ranking as the third leading
cause of death in the region; according to Cagna and Salcedo,(® incidence is estimated at 209
per 100,000 inhabitants annually among adults aged 35 years or older.

In Cuba, according to data from the Statistical Health Yearbook (2021-2023),:8°) the country
reported crude mortality rates of 125.5, 107.6, and 109.6 per 100,000 inhabitants, respectively.
In response, a National Program for the Prevention and Control of Cerebrovascular Disease was
established in 2000.!9 This program emphasizes strengthening health promotion and stroke
prevention actions for educational purposes, patient well-being, greater independence and
productivity in recovery, and community reintegration.

Health education (HE) is an essential component of the systematic and continuous development
of awareness, knowledge, and individual and collective responsibility toward health and disease.
Gonzalez and Vazquez,(*V) define HE as a process aimed at changing or reinforcing thoughts,
attitudes, values, or behaviors to achieve and maintain health at individual, group, or community
levels.

An important component of health education is the use of information and communication
technologies (ICTs), which have become key facilitators in nearly all human endeavors. The
health sector is one of the fields most rapidly transformed by technology. The proliferation of
the Internet and increasingly advanced devices—particularly smartphones—has created new
possibilities for disease promotion, prevention, recovery, and rehabilitation.(12)

Currently, eHealth (electronic health) and mHealth (mobile health) approaches enable a unique
connection between physician and patient. Mobile health applications can adapt to different
audiences and specific needs in diverse contexts, complementing advanced healthcare
technologies.(3)

According to statistics from Quintiles and IMS Health, Inc. (IQVIA),** more than 350,000 health-
related applications were registered worldwide in 2021 across major digital distribution
platforms. Rodriguez and Cano,*> reported approximately 136 applications focused on stroke,
addressing symptom recognition, transportation, emergency assessment, clinical decision-
making, and rehabilitation.
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In Cuba, the development of applications has paralleled the growth of the Internet. Notable
health-related apps include Formulario Nacional de Medicamentos (National Drug Formulary)
and Pesquisador Virtual (Virtual Screening) developed during the pandemic, as well as COVID-
19, Cubadata, and Plantas Medicinales (Medicinal Plants).(1®) These examples show that Cuba is
moving in the right direction toward improving health through digital applications, though
significant progress remains to be made. Digital transformation in healthcare extends beyond
infrastructure, influencing roles, processes, legislation, and the culture of both providers and
patients. Given this context, the objective of this study was to design a mobile application for
health education on stroke in Primary Health Care.

METHODS

A technological innovation study was conducted between March and July 2024 at the Pedro
Borras Astorga University Teaching Polyclinic in Pinar del Rio. The research was structured into
two phases: development and validation. The mobile application was assessed by expert
judgment to theoretically evaluate its effectiveness. Different software programs were used for
the multimedia development process. Image processing was performed using Adobe Illustrator
CS6 from Adobe Master Collection CS6. Text processing was carried out in Microsoft Word
(Office). The programming language employed was TypeScript, and the application was
developed using Quasar 2.16.

Application Development Phase

To develop the application, the work was divided into several stages, following the methodology

proposed by Filippi et al.(1”)

First stage. The appropriate environment for application development was selected. After
evaluating several platforms, Quasar 2.16 was chosen because it is an open-source software
framework. A general design of the application’s potential structure was created, outlining
preliminary ideas.

e Second stage. Data sources were selected. Free repositories provided by Google, PubMed,
SciELO, and Infomed were used. During this stage, a literature review was conducted to
systematize current knowledge on stroke.

e Third stage. Analysis, design, and programming process. The visual components of the
application—including screens and menus—were designed. A mock-up of the program layout
was created. The program’s code was written and tested, initiating the debugging process.
The source code was then compiled, resulting in the executable file ICTUSPLUS.apk.

Application Validation Phase

For validation, the expert judgment method was employed. The expert panel consisted of 17
professionals: six professors from the Health Information Systems Program at the Provincial
Medical Sciences Information Center (CPICM), four professors from the Department of Medical
Informatics, and seven specialists in Family Medicine.

Experts completed a questionnaire previously designed and validated in the study by Vitén et
al.,(1® The evaluation considered two main aspects: technological tool and user criteria.

As a technological tool, the following dimensions were assessed: Feasibility: actual possibility of
use considering the required technological infrastructure. Applicability: real possibility of
implementation based on content. Generalization potential: likelihood of widespread use
considering feasibility and applicability. Relevance: social value and degree to which it meets a
real need. Originality: level of innovation and novelty of the creation.
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According to user criteria, the following dimensions were assessed:
e Design quality

Interface aesthetics

Ease of use (simplicity of handling)

Functionality (ability to meet users’ needs)

Product content (quality and currency of information).

Each dimension was rated using a three-point scale: highly satisfactory, satisfactory, and
unsatisfactory.

A database was created with the collected data and analyzed using the SPSS 21.0 statistical
package. Ethical principles of medical research were upheld; participant anonymity was ensured,
and information was used exclusively for scientific purposes within appropriate context.

RESULTS

The mobile application ICTUSPLUS can be executed on any Android device with version 5.1 or
higher. A visually appealing and easy-to-use mobile application was developed to encourage its
use and capture user attention. The main screen layout is shown in Figure 1. At the top (the
Home Bar), from left to right, appear the Menu Button, the logo, the name, and the slogan of
the application. The logo and title were designed so that users can easily identify the topic of the
app upon opening it. The orange color of the logo references World Stroke Day, celebrated every
October 29.
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Fig. 1 Main screen.
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Beneath the home bar are the navigation buttons containing the application’s main content:
General Information on Stroke, Risk Factors-Symptoms, Diagnosis-Treatment, Natural and
Traditional Medicine, and Sequelae-Prevention. The second group of buttons targets post-stroke
patients and their family environment, offering recommendations on suggested topics such as
Hygiene—Mobilization, Healthy Nutrition, Muscle Strength-Excretion, and Communication-
Family. Whenever the user accesses any content, a floating button in the lower right corner

shaped like the letter T allows font size to be enlarged up to three times (Figure 2).
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Fig. 2 Button to increase font size.

To access the Application Menu (Figure 3)—the first button in the upper left corner—the upper

section displays the current version, ICTUSPLUS 1.0. The menu consists of three sections:
1. Home: Returns the user to the main screen.

2. About: Includes Who We Are, Copyright, Privacy Policy, and References.
3. Follow Us: Provides links to the application’s social media accounts on Facebook, X,

Instagram, Telegram, and Gmail.
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Fig. 3 Application menu.

Validation Phase Results

Table 1. Expert evaluation of the application as a technological tool.

Dimensions Highly Satisfactory | Unsatisfactory

Satisfactory

No. % No. % No. %

Feasibility 15 88,24 2 11,76 0 0

Applicability 17 100 0 0 0 0

Generalization 16 94,12 1 5,88 0 0

potential
Relevance 15 88,24 2 11,76 0 0
Originality 17 100 0 0 0 0

Source: Prepared by the authors.

It was found that 100 % of experts rated the dimensions applicability and originality as highly
satisfactory. Additionally, 94,12 % rated the generalization potential as highly satisfactory, while
88,24 % considered both feasibility and relevance to be highly satisfactory.
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Table 2. Expert evaluation of the application according to user criteria.

Dimensions Highly Satisfactory Satisfactory Unsatisfactory
No. % No. % No. %
Design quality 17 100 0 0 0 0
Interface aesthetics 16 94,12 1 5,88 0 0
Ease of use 17 100 0 0 0
Functionality 17 100 0 0 0 0
Product content 14 82,35 2 11,76 1 5,88

Among respondents, 100 % rated the design quality, ease of use, and functionality dimensions
as highly satisfactory. 94,12 % evaluated the interface aesthetics as highly satisfactory and
5,88 % as satisfactory. Regarding the product content, 82,35 % rated it as highly satisfactory,
11,76 % as satisfactory, and 5,88 % as unsatisfactory.

DISCUSSION

According to authors Vitdn et al., 8 and Benavides et al., (19 eHealth currently constitutes a
necessity and a reality; it represents an important tool in the transfer of resources and medical
assistance, either synchronously or asynchronously, guiding healthcare to provide necessary
information in a pertinent manner. Related to these practices, other concepts such as mHealth
have emerged, where technological development has caused changes in healthcare and services,
utilizing mobile devices as service tools. For this, the use of health-related mobile applications
is indispensable.

From Saucedo et al.'s, (29 perspective, mobile-assisted health aims to improve medical care,
facilitate decision-making, and reduce risks in healthcare practice. The WHO supports and
promotes the development of mobile applications for medical practice, both among professionals
and healthcare service providers. In this way, it contributes to empowering patients and making
accessible medical care a reality for all.

One of the objectives of the 2030 Agenda for Sustainable Development of the United Nations
(UN),?D is to ensure healthy lives and promote well-being for all at all ages, where the
expansion of information and communication technologies, as well as global interconnection,
offer great possibilities to accelerate human progress, overcome the digital divide, and develop
knowledge societies. The same applies to scientific and technological innovation in diverse fields
such as medicine and energy.

This has led to the inclusion in the documents of the National Economic and Social Development
Plan until 2030 of the Cuban state, (?» to elevate and strengthen technological sovereignty in
the development of informatics and telecommunications, as well as to promote the enhancement
of new technological platforms.
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Hernandez et al., ?3 reveal that, for several years, Cuba has been undergoing a process defined
as the informatization of society: one of the three pillars supporting governmental management.
The actions taken, although they have not yet reached the magnitude required by the country's
development, have facilitated undeniable advances in electronic governance and commerce.

According to Rodriguez et al.,* in modern medicine, stroke represents a challenge.
Technological advancements have made strides in the field of diagnosis and management of
patients; however, there is still no effective therapy that has managed to reduce its incidence,
making the adequate control of risk factors, i.e., primary prevention, the main weapon for its
control.

As seen in the research by Viton et al., (® the development of the ICTUSPLUS application seeks
to fill the gap in health education about stroke in Cuba, which contrasts with the increasing
number of patients suffering from this disease each year and the limited availability of digital
tools in Primary Health Care. For this, a simple application is used; it is not a closed system, and
its design allows for new content to be added through regular updates, with minimal
requirements, educating both the patient without stroke and the patient with sequelae.

The low production of mobile applications in the health area is not limited to stroke; Bustos et
al., ®) demonstrated that there were no significant producers of mHealth and breast cancer;
however, researchers with higher production conducted studies on mHealth and breast cancer
aimed at supervised recovery compared to that supported by mobile applications.

On the other hand, a study conducted by Rodriguez et al., (3> employed expert criteria for the
validation of an educational multimedia resource for studying the applications of Natural and
Traditional Medicine in Stomatology, where 100 % of the specialists who validated the product
concluded that the quality of the multimedia content was high and provided total practical utility.

Another study with results similar to the present research was conducted by Professor Candelaria
et al., @) who designed a website that contributed to the professional development process of
postgraduate studies on Nephrogeryatry. In this work, 100 % of the professionals who validated
the product agree that the design of images, texts, videos, and other elements has been
developed to facilitate the direct participation of residents and other users in general in the
search for information.

A study conducted by Montes de Oca et al., (?® used expert criteria to validate an educational
resource on neurolinguistic programming, where favorable results were found in more than
80 % of specialists. The authors consider that despite the educational work carried out by the
National Health System, there are few digital tools involving health education about stroke in
Primary Health Care; thus, it is necessary to actively include the entire population, showing the
benefits of turning patients and families into actors of educational programs and not just
spectators.
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CONCLUSIONS

The mobile application ICTUSPLUS was successfully developed and validated as an educational
and preventive tool aimed at promoting knowledge about stroke (cerebrovascular disease). Its
design quality, interface aesthetics, ease of use, functionality, and content were rated as highly
satisfactory by the panel of experts, confirming the app’s technological and pedagogical value.
ICTUSPLUS contributes to strengthening health education, supporting both professionals and the
community in the prevention, early detection, and rehabilitation of stroke. The application is
accessible, functional, and aligns with international goals related to the use of digital technologies
for health promotion and disease prevention. Future work should focus on evaluating its impact
among users and exploring possibilities for integration into institutional health education
programs and telemedicine platforms.
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