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ABSTRACT

Objective: develop an application with guidance on the identification, staging and prevention of pressure injuries in adults.
Method: the descriptive method used started with the search for applications in the area of pressure injuries on the Google ©
and Apple © platforms. Afterwards, the content was developed, based mainly on the recommendations of the National Pressure
Injury Advisory Panel. A prototype was created at www.fabricadeaplicativos.com.br and sent for evaluation of form and content. Six
health professionals completed a questionnaire evaluating the application and two of them suggested changes. The application was
adequate to the suggestions and reassessed by three stomatherapist nurses who did not suggest changes. Results: the application
was developed on the “application factory” website and named “Sem Pressdo” (No Pressure), with seven tabs. Conclusion: the
application was created with guidelines on identification, staging and prevention of pressure injuries in adults, and made available
for free download.
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RESUMO

Objetivo: desenvolver aplicativo com orienta¢des sobre identificacdo, estadiamento e prevenc¢do de lesGes por pressdo em adultos.
Método: o método descritivo utilizado iniciou com a busca de aplicativos na area de lesdes por pressao nas plataformas Google© e Apple®©.
Ap0&s, foi desenvolvido o conteldo, baseado, principalmente, nas recomendacées da National Pressure Injury Advisory Panel. Foi criado um
protétipo em www.fabricadeaplicativos.com.br e enviado para avaliagdo de forma e conteldo. Seis profissionais de salde preencheram
um questionario avaliando o aplicativo e dois deles sugeriram alterac¢des. O aplicativo foi adequado as sugestdes e reavaliado por trés
enfermeiros estomaterapeutas que ndo sugeriram alteracdes. Resultados: o aplicativo foi desenvolvido no site “fabrica de aplicativos”
e denominado “Sem Pressdo”, com sete abas. Conclusao: foi criado o aplicativo com orienta¢des sobre identificacdo, estadiamento e
prevencdo de lesbes por pressdo em adultos, e disponibilizado para download gratuito.

DESCRITORES: Les&o por pressio; Tecnologia da informacéo; Desenvolvimento tecnolégico; Smartphone; Ferimentos e lesées.

RESUMEN

Introduccion: Lesiones por Presion representan una de las principales complicaciones en pacientes hospitalizados, prolongando la
internaciéon y aumentando los costos globales de la asistencia. Recursos para orientacion de profesionales, como sitios web y directrices
apoyan en la identificacion, prevencion y classificacion. La aplicacién para teléfonos inteligentes se presenta como una estrategia
educativa para detener estos profesionales y la ausencia de esta tecnologia libre y en portugués instigado este trabajo. Objetivo:
Desarrollar aplicaciéon con orientaciones sobre identificacion, classificacion y prevencion de Lesiones por Presién en adultos. Método:
El método descriptivo utilizado inicié con la busqueda de aplicaciones en el area de Lesiones por Presion en las plataformas Google ©
y Apple ©. Después, se desarrolld el contenido, baseado principalmente en las recomendaciones del National Pressure Injury Advisory
Panel. Se cre6 un prototipo en www.fabricadeaplicativos.com.br y enviado para evaluacion de forma y contenido. Seis profesionales de
la salud llenaron un cuestionario evaluando la aplicacién y dos de ellos sugirieron cambios. La aplicacion fue adecuada a las sugerencias
y reevaluado por 3 enfermeros estomaterapeutas, que no sugirieron cambios. Resultado: La aplicacion fue desarrollada en el sitio
“fabricadeaplicativos.com.br” y se denomind “Sem Pressdo”, con siete pestafias (http://app.vc/sem_pressao). Conclusion: Se cred la
aplicaciéon “Sem Pressdo”, con orientaciones sobre identificacion, classificacion y prevencién de Lesiones por Presion en adultos y
disponible para descarga gratuita.

DESCRIPTORES: Ulcera por Presién; Tecnologfa de la Informacién; Desarrollo tecnolégico; Teléfono inteligente; Heridas y lesiones.

for several reasons, such as edema, lack of sensitivity and

INTRODUCTION

peripheral vasoconstriction®.

Pressure injuries (PI) are defined as injuries Risk factors for the development of these injuries are

located on the skin and/or underlying tissue, usually on related to mobility, humidity, activity, sensory perception,

bony prominence, resulting from isolated pressure or nutritional pattern, friction and shearl. The most susceptible

pressure combined with friction and/or shear. Numerous patients are those who are immobile, both in bed and in

contributing factors may be associated with PI, but their a wheelchair, whether elderly or young people with some

meaning has yet to be elucidated'?. These lesions can appear . . .
’ i ) sensory impairment, such as trauma, coma, extensive
as intact or open skin and can be painful. Tolerance of . s
) ) ) ) surgical procedures, among others’.
the tissue to pressure can be influenced by microclimate, . )
. . ) o ] PI are considered an important health problem
nutrition, tissue perfusion, comorbidities and the specific for th : lati b tih
. . or the general population, as they represent one of the
conditions of the tissue!l. & | Pop N ’ff li, P liged
. . main complications that affect hospitalized patients
PIs can also be related to the use of medical devices. P P P ’

These are areas located on the underlying skin or tissue as prolonging hospitalization and increasing the overall

a result of sustained pressure from a device!. Soft tissue costs of care6. They are also considered an indicator

injuries usually reproduce the shape of the device, which ~ ©f quality of care in health services™” and classified

is usually rigid or fixed with tight dressings. These PIs can
progress to full thickness lesions due to the lack of adipose
tissue in many areas of ulceration®*. Critical patients are

susceptible to the development of PI related to devices

internationally as adverse events and represent a challenge,
as they increase morbidity, mortality, duration and costs
of treatment8, in addition to interfering with the quality

of life of patients with PI9.
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Chacon and collaborators!® identified the costs of
treating stages 3 and 4 of PI in hospitalized patients, with
the average cost calculated being R$ 8.889,63. Dealey,
Posnett and Walker! identified costs for treating PI in
England and ranged from £ 1,064.00 for stage 1 to £
10,551.00 for stage 4.

The introduction of computer technology and the
emergence of sophisticated gadgets, such as computers,
notebooks, palmtops, tablets, smartphones and portable
phones with internet support, have brought many benefits
to health care, allowing professionals access, anywhere,
anytime, to a lot of information about the patient or their
illness'. There are resources to guide health professionals
on the topic, such as specific websites, classes, texts,
guidelines. Among these features, the smartphone
application (app) stands out, which is a type of software
that allows the user to perform specific tasks. They
exist for computers and for cell phones or smartphones,
called mobileapps®™.

The smartphone is considered an easy-to-use tool
that can reach a large portion of nurses and other
professionals in the health staff'. Smartphones have
revolutionized the way people communicate today.
They provide wireless information services, including
internet browsing, high-resolution touch screens, high-
speed data access via Wi-Fi and broadband, and high-
capacity digital camera’.

Mobile communication and information technologies
can help implement protocols for ulcer care and the
monitoring of high-risk patients, preventing or improving
these conditions™. The way of interacting today is
intensely influenced by information and communication
technologies, and it is very important to intensify these
types of alternatives in the different scenarios of health
education, using them for specific purposes and with
beneficial objectives'.

Therefore, it is necessary to develop resources such
as applications that contain reference files for the correct
identification, staging and prevention of PI. Access
to knowledge facilitates early diagnosis, reducing the
time and cost of treatment. In addition, it provides for
the implementation of preventive measures, which are
fundamental in reducing PI and its complications, as well
as ensuring patient safety.

Thus, the objective of this study was to develop an
application that can be used by health professionals,

with guidelines for identifying, staging and preventing
PI in adults.

METHOD

Descriptive methodological study of developing a
smartphone application for guidance on identifying,
staging and preventing PI in adults. The study was
approved by the Research Ethics Committee of the
Federal University Universidade Federal de Sao Paulo
(UNIFESP), with CAAE 78020117.0.0000.5505, of
October 18, 2017.

The work started with the search for precedence in the
Google© and Apple© platforms, researching the existence
of applications in the area of prevention and treatment of
PI.'The keywords used in the search were:Wounds, Pressure
Ulcer, Pressure Sore, Pressure Injury, Decubitus Ulcer, Ferida,
Ulcera por Pressio, Ulcera de Deciibito, Lesio por Pressio.
Only applications that offered scientific knowledge
in the area were considered for the research, being excluded
those for entertainment. In December/2016, on the
Google© and Apple© platforms, 76 applications were
found in the area of wounds and PI. Of these, 84% were
in English and 16% in other languages, such as French,
Italian and Spanish. Only one app was found in Portuguese,
but its use is exclusive to the staft of a hospital in the city
of Sdo Paulo. As for the cost, 57 of them were free and
19 were paid.

The search for anteriority was also carried out in
the PUBMED, Scielo and Lilacs databases and in the
Google Scholar search platform. An article was found
related to applications in the area of PI, but not aimed
at preventing injury, but monitoring it'.

Based on this search, the application was developed
in five stages: bibliographic survey, content development,
programming and design on the creation platform,
application evaluation and availability on the download
platform.

The content of the application was based on recent
articles published on PI in the recommendations of
the National Pressure Injury Advisory Panel (NPIAP),
of 2014 and 2016, in the Patient Safety Protocol
of Agencia Nacional de Vigilancia Sanitdria (ANVISA),of
2013, and in the book of Prevention and Treatment

of Pressure Injury".
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In order to illustrate and assist in the correct
identification of injuries, an item was created: Staging
Pictures. This item contains images of the author
(photographed with prior authorization from patients),
obtained during previous clinical practice and also images
from NPIAP for authorized use. In addition to the
images, the Braden Scale validated for the Portuguese
language was used, also with authorized use. This scale
is an instrument developed in 1987 by Barbara Braden
and Nancy Bergstrom, which assists in assessing the risk
of developing PI.

The prototype was programmed in a framework
available on the free website www.fdbricadeaplicativos.
com.br. Seven tabs were created: Application Information,
Concept and Risks, Staging, Staging Images, Braden
Scale, Prevention and References.

The application evaluation was based on the Design
Thinking method', which is an approach to problem
solving that is based on: empathy, collaboration and
experimentation. When a group of people analyze a
problem together, it leads to new solutions about that
problem. Design Thinking generates problem solving
in different ways, creating new options for different
aspects, which go beyond improving existing alternatives.
The moment the alternatives are generated,
experimentation is called, which is called prototyping,
which is not only building and verifying if it works, but
also an evolutionary process'®.

After the prototype was ready, it was sent for evaluation
by health team participants, in a convenience sample of
nine professionals. The convenience sample was used due
to the lower cost and time spent in this sampling. The
evaluators’ participation was performed after agreeing to
participate in the study and signing the Informed Consent
Form (ICF)."The app evaluation process was carried out
in two phases. In the first phase, a questionnaire was
prepared for health professionals in the sample. The
questionnaire had questions prepared by the author,
related to the content and form of the application, and
the answers could be answered as YES or NO and at
the end there was an option to include comments and
suggestions. The professionals received the link to access
the application and answered the questionnaire sent by
email, in which they analyzed the structure, content and
accessibility of the language. After these users had made

the evaluation, improvements were made until the app

had the structure, content and language suitable for the
professional’s practice. After this phase and the adequacy
of the suggestions, phase two of the app’s evaluation
began. This time, three stomatherapist nurses participated.
'This category of professionals was chosen because it was
the only one that suggested changes in the first phase
of the assessment. All three participants submitted the
form that agreed with all items. The application was,
therefore, considered adequate in the form and content
to be made available.

From the prototype evaluated and updated, the end
of the application was programmed and made available

on the platforms for free download.

RESULTS

'The application developed from the “fébrica de aplicativos”
page was called “Sem Pressio” (No Pressure’) (Fig. 1).

£CUBITOD

\

Figure 1. SEM PRESSAO (‘No Pressure’) application home
screen. Sdo Paulo (SP), Brasil - 2017.

The name of the app came from the main cause of the
injury: pressure. Without pressure, the risk of developing
this wound is absent. In addition, the occurrence of this
type of wound is used as an assessment of the quality of
patient care. Thus, health professionals feel pressured
to establish preventive programs. The creation of the
application name brought these two elements together
and was named: “Sem Pressdao” (‘No Pressure’, in

Portuguese).
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When opening the application, the home screen presents
the developed layout. Then automatically follows the page
with the home menu. (Fig. 2).

= Sem Pressé@o
UNIFESP
Informagdes "SEM Conceito e Riscos
PRESSAO"
..1,,,' ot TE=
e B g ﬂ
| SO
Estadiamento de LP Imagens de
Estadiamento
Escala de Braden Prevencgdo de LP
Referéncias

Figure 2. “No Pressure” application home menu screen . Sdo
Paulo (SP), Brasil = 2017.

'The initial menu (Fig. 2) contains the tabs: Information,
Concept and Risks, Staging, Staging Images, Braden
Scale, PI Prevention and References. A tab, “Information”,

was included so that the user knows the origin of the

application, the authors and the master’s course in which
the application was developed. The next tab, “Concept
and Risks”, was subdivided into three items: Concept,
Risk Factors and Risk Regions. The content includes the
concept of PI according to the NPIAP, the main risk
factors and also the risky body regions.

Fig. 3 shows the “PI Staging” tab. The NPIAP
classification has been included:PI stages 1 to 4, PI
Unclassifiable, PI Deep Tissue, PI by devices and PI in
mucous membranes.

The next screen (Fig. 4) shows a sequence of PI
images. Each classification has one or more examples
in photos to elucidate the concepts. By clicking on a
photo, a description of the stage and location of the
lesion presented opens.

The Braden scale was included in a specific tab. This
tab was expanded into items, in which each subscale
was described. When you click on an item it opens
with the description. The application then presents the
item “Prevention”. This item was divided into 11 sub-
items (Fig. 5): Concept, Inspection and Skin Care,
Incontinence, Nutrition and Hydration, Repositioning,
Pressure Redistribution, Prophylactic Coverings, PI in
the Seated Patient, PI Related to Devices, Prevention in
the Surgical Room and Prevention Education.

The last tab was called “References”. The main
bibliographies used in the development of the application’s

content were placed.

= Estadiamento de LP = Estadiamento de LP
LP estéigio 1 LP Estdgio 3

Pele integra Perda da pele total

LP Estagio 2 LP Estagio 4

Perda da pele parcial Lesdo profunda

= Estadiamento de LP = Estadiamento de LP

LP nfo classificével LP Relacionada a Dispositivo

Profundidade total nio visivel LP por Dispositivo

LP Tissular Profunda LP em Membranas Mucosas

Lesio profunda LP em mucosas

Figure 3. SEM PRESSAO application pressure injury staging. Sdo Paulo (SP), Brasil - 2017.
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Sem Pressao
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Figure 4. SEM PRESSAO application pressure injury staging
images. Sdo Paulo (SP), Brasil - 2017.

= Prevengéo de LP Q = Prevengéo de LP Q
Prevengio de LP W Coberturas Profiliticas
Como prevenir curativo preventivo
N " Inspecdo e cuidados com a pele ° LP no Paciente Sentado

Prevengdo em Cadeiras

Necessidades da pele (h\

® o LP relacionada a dispositivos
VAV LP e Incontinéncia Prevencio

- — 1 P & la cirdrgi
i = Nutri¢do e Hidratagdo N\ revengao na sala cirurgica

2 : Nutrigdo e Hidratagdo LP em Centro Cirdrgico

P Reposicionamento 5‘““9“ Pdﬂ‘: Pf'“:‘@“\
= \ Reposicionar é Prevenir! < quipe, cuidadores e familia
8
<Y
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Superficies especiais

.
Incontinéncia

Figure 5. Prevention and sub-items of the application SEM
PRESSAO. S&o Paulo (SP), Brasil - 2017.

DISCUSSION

Evidence suggests that PI can be prevented by
implementing prevention guidelines that aim to identify
known risk factors associated with PI development™*.
Therefore, the identification and understanding of risk factors
are necessary to provide adequate prevention interventions

and make better use of resources in practice'.

'The theme approach in the “Sem Pressdo”application was
aimed at health professionals, for identification, staging and
prevention in adult patients. The choice of the adult public
was due to the large number and variety of publications
available on preventing PI. The content sequence of the
application was followed as it appears in the known guidelines
for preventing PI as of the NPIAP.The concepts presented
are the most recent’”%,

The “Sem Pressdo” application design was made
available by the creation platform: www.fabricadeaplicativos.
com.br. The platform is simple to use, with ready and
customizable templates. Soft background colors were
chosen, which do not interfere with the educational aspect
of the application. The creation platform was chosen for
its ease, accessibility and low cost. The positive points of
using this method were the speed of development and
updating, as well as the practicality of disclosing the link
for testing and even for downloading. However, there
are limits, such as the rigidity of the platform that does
not allow interactions that an educational application
needs, for example, to make it possible to insert data and
automatically calculate the scores on the Braden scale.
The staging illustrations were authorized for use in the
app by NPIAP and the rest were found on free image
sites like pixabay.com.

Ensuring the effectiveness and safety of applications
for use in healthcare is critical given the variability
of applications currently available. In addition to
demonstrating the accuracy, effectiveness or safety of a given
app, rigorous evaluation of these clinical tools can also reveal
unexpected results during development?"'. The evaluation
of the content of “Sem Pressido” was based on the Design
Thinking methodology and performed by professionals
from the health team, experienced in providing care related
to PI. This assessment aimed to give credibility to the
app, as well as to ensure that the information contained
therein was consistent with international guidelines and
clinical practice. The convenience sample used included
a physiotherapist who works in early mobilization and
prevention of PI in the ICU, a hospital psychologist,
three stomatherapy nurses experienced in the PI area
and four generalist nurses working in the hospital area
with bedridden patients at risk of PI.

In the feedback received from the professionals’
evaluations, a relevant point was the inclusion of PI prevention

in the surgery room. Tallier and collaborators®,in a study on
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PI prevention in this sector, they identified that nurses in the
surgery room have a lack of knowledge about the evaluation
and prevention of PI, and also that these professionals are
not involved in continuing education activities regarding PI.
'Thus, an application that has a specific prevention item in
the surgery room comes to support decision-making about
prevention in surgical patients, with quick and timely access,
providing increased knowledge and preventive actions.

Timely access to clinical information is a key factor in
ensuring an effective and safe care practice. Smartphone
application technology has the potential to improve
accessibility to data and resources such as clinical and
scientific evidence. Therefore, the use of smartphones by
health professionals can help improve standards of care®.
'This type of technology gains space in people’s daily lives,
directly influencing public policies and leading society to
add new sociocultural and democratic values, fundamentally
exercising the function of educational and informational
resources'®. Applications can be downloaded from anywhere
in the world, as long as one has access to the internet.
'This allows a continental country like Brazil to reach this
knowledge tool in the most distant places from large centers.
In addition, professionals carry their equipment with them,
thus, access to information will happen anywhere, without
the dependence of an office or fixed computer.

Providing up-to-date and accurate information is essential
to support professionals when they are managing patient
care’®. A mobile app that allows for timely access without
spending the internet band, supports the learning and practice
of newly graduated professionals®. Agu and collaborators®*
mention that smartphones stay with their users 90% of the
time. This advantage is even greater for home care nurses, as
they can have access to information at any time, increasing

the efficiency of their diagnostic and preventive actions®.

'The prevention of the occurrence of PI brings benefits,
such as cost reduction, better healing (in case of PI), reduced
need for surgical intervention such as debridement or grafting,
reduced hospital or home stay, among others®. Thus, “Sem
Pressdo” can assist institutions in reducing costs associated
with assistance, in addition to reducing iatrogenic damage
from hospitalization.

'The individualization of care through the systematization
of nursing care and the use of recommendations for evidence-
based clinical practices can improve the quality of care
and provide benefits to the patient®. The creation of an
application in Portuguese and free for download is certainly
a tool that will disseminate knowledge to professionals,
mainly to non-specialists, who, thus, will be able to take

initiatives to prevent PL

CONCLUSION

An application was developed that is free and in
Portuguese, with guidance on identifying, staging and
preventing PIin adults, called “Sem Pressio” (‘No Pressure’)
and made available for free download on the Google

Play Store™.
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