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ABSTRACT

Obijective: To develop a mobile application for wound analysis that includes the TIMERS framework, a human body
map, and wound assessment criteria for nursing professionals and students. Method: This study employed a
methodological research approach focused on technological development. The research was conducted in three
stages: the pre-project phase, the structuring of the research through a literature review on the topic, and the
evaluation phase, which involved developing the prototype. Results: A prototype of the application, Avalia Feridas,
was initially created, limited to the Android operating system. This app includes the TIMERS framework, wound
assessmentcriteria, and ahuman body map. The application aims to enhance nursing care by providing individualized
interventions, thereby contributing to the wound healing process. Conclusion: The application supports the
development of critical thinking in wound assessment, offering guidance to nursing students and professionals in
their practice. The next objective is to validate the app, with the goal of making this tool available to the public.

DESCRIPTORS: Technology. Nursing care. Nursing assessment. Enterostomal therapy. Wounds and injuries.

Construcdo de aplicativo mével de avaliacdo de feridas
para académicos e profissionais de enfermagem

RESUMO

Objetivo: Desenvolver um aplicativo mével para analise de feridas, contemplando o acrénimo TIMERS, mapa
do corpo humano e os critérios de avaliagdo de feridas para profissionais e académicos de enfermagem.
Método: Pesquisa metodolégica com producdo tecnoldgica. A pesquisa dividiu-se em trés etapas: pré-projeto,
estruturacdo da pesquisa por meio de revisdo da literatura sobre o tema e avaliagdo do trabalho com o
desenvolvimento do protétipo. Resultados: Criou-se inicialmente um protétipo restrito ao sistema Android.
O Avalia Feridas possui em seu arcabougo a ferramenta TIMERS, os critérios de avaliacdo de feridas e o mapa
do corpo humano, assim busca favorecer melhor assisténcia de enfermagem, propiciando condutas
individualizadas e colaborando com o processo de cicatrizacdo. Conclusdo: O aplicativo contribui para formar
um senso critico na avaliagao de feridas, direcionando o académico e o profissional de enfermagem na sua
assisténcia. Posteriormente, o objetivo é validar o app para disponibiliza-lo ao publico.

DESCRITORES: Tecnologia. Cuidados de enfermagem. Avaliacdo em enfermagem. Estomaterapia. Ferimentos e lesGes.
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Construccion de una aplicacion movil de evaluacion
de heridas para estudiantes y profesionales de enfermeria

RESUMEN

Objetivo: Desarrollar una aplicacion movil para el analisis de heridas, incluyendo el acronimo TIMERS, un mapa del
cuerpo humano y los criterios de evaluacion de heridas para profesionales y académicos de enfermeria. Método:
Investigacion metodolégica con produccidn tecnoldgica. La investigacion se dividié en 3 etapas: anteproyecto,
estructurando la investigacion mediante una revision de la literatura sobre el tema y evaluacién del trabajo con el

"

desarrollo del prototipo. Resultados: Inicialmente, se cred un prototipo restringido al sistema Android. “Avalia Feridas
cuenta con la herramienta TIMERS, los criterios de evaluaciéon de heridas y el mapa del cuerpo humano. Asi, la
aplicacién busca promover una mejor atencién de enfermeria, brindando conductas individualizadas, contribuyendo
aun mas con el proceso de cicatrizacién. Conclusién: La aplicacion contribuye a la formacién de un sentido critico en
la evaluaciéon de heridas, brindando orientacion a académicos y profesionales de enfermeria en su cuidado.
Posteriormente, el objetivo pasa a ser la validacion de la aplicacién para ponerla a disposicion del publico.

DESCRIPTORES: Tecnologia. Atencién de enfermeria. Evaluacion en enfermeria. Estomaterapia. Heridas y lesiones.

INTRODUCTION

Currently, technology is driving significant advancements in various aspects of health care, including patient care,
research projects, and improving teaching methods. One of the areas of health care that has expanded with the help of
technological tools is stomal therapy. Established as a nursing specialty in the United States in 1950, stomal therapy has
since spread throughout the world and is now essential in the treatment of wounds, ostomies, and incontinence’.

Stomal therapy has come a long way to become a field rich in innovative approaches and scientific foundations. Early re-
cords of the first wound care interventions were based on empirical, magical, and humoral knowledge. The classical triad of
interventions became a widely used method according to some Sanskrit documents dating back to 2000 B.C.This technique
involved washing the wound, covering it with plasters (made of copper, zinc, milk, bread, honey, etc.) and protecting it

In the 18th century, significant events paved the way for advances in wound management techniques. The discoveries
of scientist Louis Pasteur (1822-1895), who proved the existence of microorganisms and helped develop Germ Theory,
led to a better understanding of infection. This knowledge was later supported by the importance of handwashing with
antiseptics, a theory advocated by Semmelweis (1818-1865)°.

In the 1980s, the United States and several European countries began to develop tools to assess wounds with greater
precision and principles, leading to the revision of protocols and the creation of new dressing techniques. Today, technol-
ogy has introduced a wide range of new products and procedures to the field of stomal therapy. However, nurses without
specialized training often struggle to provide accurate care. This difficulty begins with wound assessment; if the assessment
is incorrect, it leads to poor planning and the goal of wound healing may be delayed or even not achieved*.

One of the most important globally recognized tools, validated in Brazil and focused on the assessment of wound
healing, is the TIME framework. TIME is an acronym introduced in 2003, developed by a group of medical and nursing
experts specialized in wound care. TIME was later revised and published in 2004. The tool outlines a specific sequence
for assessing the wound bed: T (tissue) evaluates tissue types, I (infection) addresses infection and/or inflammation, M
(moisture) evaluates exudate and moisture levels, and E (edge) examines the wound edges®.

The TIME framework focuses on specific wound parameters, so if a wound is not responding to treatment or heal-
ing slowly, other factors that may be influencing the outcome need to be identified. Therefore, TIME has been updated
to include repair/regeneration (R) and social (S) factors. The new TIMERS framework provides guidelines for wound

assessment parameters, when to consider advanced adjunctive therapies, and factors that may slow the healing process®.
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'The use of the TIMERS framework in stomal therapy provides a holistic view of the patient, promotes best practices,
and enables the creation of a scientifically based plan for delivering quality patient care.

'The idea for this research arose from the authors’ experiences as nursing students during their extracurricular practicum
experiences. Challenges began with patient assessment, followed by the decision-making process for the appropriate course
of action. During this time, the authors searched the app stores on both Android and iOS platforms for a tool that could
assist with comprehensive patient assessment. However, they found that the available applications were limited and did
not provide a holistic approach to assessment, treatment decisions, and wound progression. Therefore, the development of
a tool that guides users in initiating patient care, improves documentation of wound progression, and assists in the deci-
sion-making process is paramount to the delivery of quality care. This highlighted the need for a tool that addresses these
needs and provides an innovative, comprehensive model to support more effective wound assessment and management.

In addition to improving the quality of care for patients with wounds, applied technology also facilitates the dissemination
of knowledge accessible to any nursing student or professional. Therefore, this study aims to develop a mobile application
that incorporates the TIMERS assessment framework along with clinical wound assessment criteria. The application will
also include a map of the human body that will allow users to topographically locate lesions, thereby contributing to the
education of the study target audience.

Through a literature review, the challenges were addressed and corresponding practices were improved, leading to the
goal of creating an accessible educational tool focused on wound assessment. Therefore, after analyzing the contributions
of technology to health care, this study defined its technological tool through the development of a mobile application.

Based on this context, the following guiding question was formulated How can the creation of a mobile application
contribute to the education and learning of nursing students and nurses? The aim of this study was to develop a mobile
application for wound analysis that incorporates the TIMERS framework, a human body map, and wound assessment

criteria for nursing professionals and students.

METHODS

'This study is methodological in nature, focusing on the technological development of a mobile application. It was
conducted within the facilities of a private higher education institution (HEI) in the state of Piaui, Brazil, by nursing stu-
dents in collaboration with information technology (I'T) students. The application includes features such as the TIMERS
framework, a human body map and wound assessment criteria.

In order to implement this project, the undergraduate nursing and I'T programs were integrated. At the beginning of
this study, several criteria for participation were established: I'T students from the eighth semester on, or those who had
already graduated, with experience in developing or beginning to create applications (apps). Two I'T students participated
in the development of the application under the supervision of the course coordinator.

Based on the technological development model by Filatro e Cairos’, this work was carried out in three phases:

1. Pre-project, which involved the initial planning of the research, choosing the topic, and selecting publications for
the theoretical framework;

2. Research structuring, which focused on the selection of content through the identified publications, the construc-
tion of tables, the selection of I'T students for the technological development of the application, and the evaluation of the
prototype’s performance; and

3. Research finalization.

'The content of the Avalia Feridas app is based on the TIMERS framework, with information organized according to
each letter of the acronym. It includes assessment criteria divided into ten sections to guide the nurse or student in wound
assessment. In addition, the app includes a human body map that anatomically illustrates the areas to help document
wound progression. The research content, such as photographs, was drawn from existing literature, so there was no need

for ethics committee approval.
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For the theoretical foundation of the app, both physical and digital books in the field of stomal therapy were used,
and these sources are cited in the tables of contents of the app. In addition to books, databases such as the Virtual Health
Library (BVS), Scientific Electronic Library Online (SciELO), Latin American and Caribbean Health Sciences Literature
(LILACS), Cumulative Index to Nursing and Allied Health Literature (CINAHL), and PubMed (PubMed Central) were
used. The search included descriptors such as technology, nursing care, and nursing assessment, and covered the period

from August 2022 to April 2023.

Technological development

According to the requirements of the application, the Flutter framework was chosen. Flutter is an open-source user
interface development kit maintained by Google. It uses Dart as its programming language, allowing the creation of appli-
cations that can be natively compiled across multiple operating systems, including Android, iOS, Windows, Mac, Linux,
Fuchsia, and Web, all from a single code base with only minor customizations.

The application code was written using Visual Studio Code (VSCode), an integrated development environment (IDE)
that simplifies application development by providing several tools in a single program. These tools include support for code
debugging, integrated Git version control, and code refactoring.

Figma was used to design the app’s layout because it is a vector graphics editor and prototyping tool that promotes
real-time team collaboration. Figma also facilitates usability testing by providing screen recording and commenting capa-
bilities, allowing developers to quickly visualize how the app will look.

GitHub was chosen as the source code hosting and version control platform to track source code changes and facilitate
collaboration among developers. GitHub provides repositories for storing and managing source code and is widely used by
the software development community for its collaborative working environment and efficient code management. Firebase was
chosen as the database to store the necessary information such as logins, images, and data related to the TIMERS categories.

Firebase also supports development by allowing developers to skip the backend development stage, streamlining the process.

RESULTS

'The app Avalia Feridas was named to reflect its core function — to provide wound assessment tools that help determine
interventions to promote better healing. This app is classified as hard technology because it involves the development of
software that provides nursing students with a tool to guide them during their internships as well as serving as a reference
for nursing professionals during their practice®.

Figma was chosen for the app’s interface layout, as it supports both Android and iOS platforms. However, for the scope
of this project, the app was developed for Android only. Firebase was used to develop the mobile application because of its
simplicity, ability to quickly create a free app, and low data consumption.

Figure 1 illustrates the initial screens of the application, beginning with the login screen, where the user must enter
their registered email and password. Once logged in, the user is directed to the main menu of the app, which includes
options such as the TIMERS acronym, wound assessment criteria, treatment/drainage options, wound progression, and a
human body map, as per Figure 1.

When the user selects the TIMERS option, a list of each letter of the acronym appears, along with its corresponding
content. For example, clicking on “T"” (tissue) takes the user to information about the types of tissue found in a wound,
such as granulation, epithelialization, and necrosis. Each tissue type is listed with its characteristics and illustrated to aid
in identification, as shown in Figure 2.

The Avalia Feridas app also includes clinical criteria for wound assessment. The most relevant criteria are: complexity,
etiology, anatomical location, exudate, contamination level, tissue loss classification, type of tissue present in the wound
bed, wound edges/margins, periwound skin, measurement, and pain. The goal is to expand the user’s understanding of

the healing process so that when the assessment is complete, the user will know how to proceed and manage the wound.
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Source: Prepared by the authors, 2023.
Figure 1. Login screen and main menu of the Avalia Feridas app. Teresina (Pl), Brazil, 2023.

Source: Prepared by the authors, 2023.
Figure 2. Screenshots of the TIMERS acronym. Teresina (PI), Brazil, 2023.
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As shown in Figure 3, when the user clicks on the evaluation criteria, they are taken to a screen that displays the ten
criteria. Clicking on a criterion brings up detailed information. Criterion 5 (level of contamination) differs from the oth-
ers in that it includes content already covered in the TIMERS framework. Therefore, a shortcut has been created to take
the user to the “I” (infection/inflammation) section of TIMERS, providing a convenient way to resolve doubts. The last
criterion offers a unique feature for pain assessment: the app provides an image illustrating the facial pain scale, which
enhances the patient assessment process.

Finally, Figure 4 shows a map of the human body divided into the head, torso, upper limbs, and lower limbs. Clicking
on a specific region allows the user to zoom in on the image, providing anatomical knowledge of the human body and
enabling an accurate topographical description of the wound and its location. This approach supports a detailed, clear,
objective nursing report.

'The content of the app was derived from the research, which was then selected and organized into tables. This process
allowed the listing of information for each topic and gave the I'T students the guidance they needed to develop the Avalia
Feridas app: https://1drv.ms/w/s!Aoii0_E56ZpN;jVgiVt0j30M6Wirl.

DISCUSSION

Since the dawn of human life, technology has evolved with us, influencing everything from the places we live to the
way we live. In the context of health care, technology has enhanced the interaction between patients and professionals,
providing various tools to support care. In addition, because it operates on a global scale, technology facilitates the training
and continuing education of health care workers’.

Mobile health (mHealth) has gained significant traction, particularly in the research community. mHealth refers to
medical and public health practices supported by mobile devices and is seen as a key driver in the dissemination of health
information to the general population. According to research supported by the World Health Organization (WHO), 83%
of member states offer at least one type of mobile health service. Among the most widely used are free emergency phone

services (55%) and mobile telemedicine (54%)'%12.

Source: Prepared by the authors, 2023.
Figure 3. Clinical criteria screens for wound assessment. Teresina (Pl), Brazil, 2023.

ESTIMA, Braz. J. Enterostomal Ther., Sdo Paulo, v22, e1515, 2024


https://1drv.ms/w/s!Aoii0_E56ZpNjVgiVt0j3oM6WjrI

Construction of a mobile application for wound assessment for nursing students and professionals

Source: Prepared by the authors, 2023.
Figure 4. Screenshots of the human body map. Teresina (Pl), Brazil, 2023.

In Brazil, mHealth has not yet reached the same scale as in first-world countries. However, its use could significantly
improve service delivery within the Unified Health System (SUS) and reduce the burden on the network. The Brazilian
health care system provides free care not only to its own population but also to foreigners, serving an average of 200
million people.

Currently, there are 43 mobile applications associated with municipal and state health departments and the Ministry
of Health in Brazil. However, according to research, these applications are not widely used, with an average rating of 3.5.
The most widely used mobile health service is the Centro de Valorizagio da Vida (CVV), which provides psychological
support to patients in need'".

Epidemiologically, there is a constant incidence and prevalence of wounds, ostomies and incontinence due to under-
lying medical conditions. Numerous surgeries are performed daily, and due to various factors, many patients experience
problems with surgical wound closure, often requiring secondary or tertiary healing, resulting in dehiscence. This often
results in complex healing processes, underscoring the growing need for stomal therapists and the development of more
technological products that encompass assessment, treatment, and education'.

There is a noticeable trend toward the development of technological tools for this specialty, whether to educate the
community in need of such care, to facilitate the delivery of care as demonstrated by this research, or to innovate in terms

of products or techniques that improve treatment!>.
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In health care, different types of technologies are used: soft technologies (interpersonal relationships), soft-hard tech-
nologies (structured knowledge, such as theories), and hard technologies (material resources). These technologies are also
used in dentistry, starting with the reception of the patient and continuing with a relationship-based approach. During this
interaction, patient history is taken, a diagnostic hypothesis is developed, theoretical knowledge is applied, and materials
are used in the treatment. This reflects the use of soft, soft-hard, and hard technologies!’.

The development of care applications plays a critical role in modernizing and improving health care. By integrating
technology into clinical practice, these tools offer significant benefits. First, apps can streamline the documentation and
management of patient information, allowing nurses to quickly access relevant data while providing care.

Nursing apps not only improve professional efficiency but also promote safer, more personalized, and patient-centered
care, reflecting the ongoing evolution of clinical practice supported by technology. These benefits were demonstrated in a
study that developed an app for nursing history and diagnosis, which are essential steps in daily nursing care®.

This study highlighted the importance of involving I'T students to ensure that the prototype was developed accurately
and securely, demonstrating the strong link between health care and technology. I'T enables the rapid dissemination, dif-
fusion, and updating of knowledge, which supports decision-making in health care®®.

'The app is designed to assist nursing students and professionals in wound assessment based on the TIMERS clas-
sification scale for complex wounds®. The content is a combination of theory and practice derived from the literature,
presented in a clear, concise manner by using real images taken from books to create a realistic scenario and enhance user
interaction with the tool®'>16,

Avalia Feridas also allows the identification of causative and aggravating factors, the establishment of treatment plans
and prevention strategies. As technology advances, more and more mobile apps are being created, as research shows that
these tools are effective in helping health care workers diagnose and treat patients, as well as the overall public. For example,
the MirOculus app can diagnose up to 45 types of cancer. This app was developed in 2012 as part of a National Aeronautics
and Space Administration (NASA)-sponsored program at Singularity University®.

Based on the literature, several applications have been developed with a similar focus on wound assessment. These ex-
amples demonstrate that, in addition to a thorough patient history, professionals, or students must be able to assess the
wound, from its etiology to its characteristics. Avalia Feridas not only focuses on assessment, but also emphasizes the im-
portance of documenting wound progression. Its structure includes a map, and future versions will include a space for
recording progress®' .

In addition, the use of software that provides easy access to information and supports management metrics is gaining
traction in nursing practice. The more resolution and speed a software offers, the more attractive it becomes to users.
Avalia Feridas aims to provide a complete and high-resolution application, in addition to exceptional content.

Initially, this study was only intended to develop the layout of the app, but a prototype was eventually created. One lim-
itation was the inability to develop certain features, such as a section for users to record daily updates to track their patients.
In addition, the prototype does not allow users to delete content, images, or icons, nor does it provide access to the overall
public, as it is restricted to the app’s developers. The goal is to improve the functionality of the device and thereby spread
knowledge to users.

Despite some limitations, the app developed in this study stands out in the scientific market for its evaluation criteria,
the human body map and the space for recording progress. This creation, which is also intended as a teaching tool, aims to
bring about significant changes in the care of patients with acute and hard-to-heal wounds by promoting a holistic view of
each case. It provides nursing students and professionals with strong clinical reasoning skills that can be applied in their field.

'This technological tool will provide quick and easy access to information, enriching the knowledge of its target audience.

CONCLUSION

With an increasing number of patients suffering from complex wounds, often due to chronic and neoplastic conditions,

it has become essential for nurses to have in-depth knowledge of the care required for these patients. Stomatherapy, when
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combined with technology, ofters a wide range of products and tools that enable nursing students and professionals to

perform high-quality assessments, thereby improving care by focusing on the individual needs of each patient.

'This study successfully achieved its goal of developing a technological wound assessment tool specifically designed for

nursing students and professionals. The methodological process of creating the app provided the researchers with valuable

technical and methodological knowledge, resulting in immeasurable scientific enrichment. This work aims to assist nursing

students and professionals in their daily wound assessment, making it a crucial tool for providing dignified care to patients

with wounds.

The plan is to validate the app with stomal therapy and dermatology professionals (nurses) and then make the

product available on digital platforms. This will ensure that countless nursing students and professionals will have access

to this technology.
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