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RESUMO

Objetivo: Apresentar um protocolo de revisao de escopo, o qual visa compartilhar o mapeamento das evidéncias cientificas sobre tecnologias
utilizadas por enfermeiros no manejo do pé diabético nos servicos de saude. Método: O Protocolo esta registrado na Open Science
Framework: https://osf.io/5mafd e seguirda a metodologia do Joanna Briggs Institute, assim como as recomendagdes do checklist PRISMA
Extension for Scoping Reviews. A questdo de reviso foi elaborada conforme o acrénimo PCC: Quais s@o as tecnologias (conceito) utilizadas
por enfermeiros (populag@o) para o manejo do pé diabético (conceito) nos servigos de saide (contexto)? A pesquisa dos artigos e textos
referentes a tematica ocorrera em sete bases de dados e na literatura cinzenta. Apds a identificacdo dos estudos, dois revisores realizardo a
selecdo com o auxilio do software Rayyan e as discrepancias serdo resolvidas por um terceiro revisor. A coleta de dados ocorrera conforme
formulério padrdo e serdo organizados e analisados utilizando-se de quadros no Word e técnicas estatisticas descritivas. Os achados serdo
apresentados em tabelas e interpretados a luz da literatura, visando atender ao objetivo da pesquisa.

Descritores: Enfermeiros; Tecnologia; Pé Diabético; Autocuidado; Revisdo.

ABSTRACT

Objective: To present a scope review protocol, which aims to share the mapping of scientific evidence on technologies used by nurses in the
management of diabetic foot in health services. Method: The Protocol is registered in the Open Science Framework: https://osf.io/5Smafd and
will follow the methodology of the Joanna Briggs Institute, as well as the recommendations of the PRISMA Extension for Scoping Reviews
checklist. The review question was created according to the PCC mnemonic: What are the technologies (concept) used by nurses (population)
for the management of diabetic foot (concept) in health services (context)? The research of the articles and texts related to the topic will take
place in seven databases and in the grey literature. After identifying the studies, two reviewers will select them using the Rayyan software,
and the discrepancies will be solved by a third reviewer. Data collection will occur according to the standard form and will be organized and
analyzed, using charts in Word and descriptive statistical techniques. The findings will be presented in tables and interpreted in the light of
the literature, to meet the objective of the research.

Descriptors: Nurses; Technology; Diabetic Foot; Self-care; Review.
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INTRODUCTION

Diabetes Mellitus (DM) is a complex metabolic dis-
ease, resulting from multiple factors, marked by high blood
glucose levels. Its repercussions on the health of individuals
pose a significant challenge for public health".

The prevalence of diabetes mellitus is increasing
worldwide and is projected to continue to increase in the
coming decades. The global prevalence of DM is estimated
to be 10.5%, affecting approximately 537 million adults be-
tween the ages of 20 and 79. This figure is expected to in-
crease to 643 million by 2030. The prevalence of the disease
was most pronounced in Pakistan (30.8%), French Polynesia
(25.2%) and Kuwait (24.9%). In South and Central America,
the prevalence was 9.5%, with about 32.5 million people af-
fected. In Brazil, the estimate was 15.7 million individuals
living with DM@,

The most frequent chronic complication of DM is the
diabetic foot, a condition that can evolve silently and, when
not treated properly, can result in limb amputation®. Ac-
cording to the Official Guideline of the Brazilian Diabetes
Society, the incidence of diabetic foot ulcer is significant, af-
fecting approximately 34% of patients with diabetes
throughout their lives, with an annual risk of 2%. In addition
to functional impairment and reduced quality of life, about
20% of patients with foot injuries do not heal within 1 year
after diagnosis, and the recurrence rate in this period is ap-
proximately 40%.

A study conducted in Brazil in 10 years (2008-2018)
analyzed diabetic foot complications in the 27 capitals and
registered 45,095 complications. There was also a significant
increase in complications from 2008 (average of
5.68/100,000 inhabitants) to 2018 (17.68/100,000 inhabit-
ants), demonstrating an increasing trend in diabetic foot
complications, with an average annual increase of 0.57 cases
per 100,000 inhabitants®.

Brazil has a prominent role in procedures related to
lower limb amputation, according to a survey carried out by
the Brazilian Society of Angiology and Vascular Surgery
(SBACYV) between 2012 and 2023, which found more than
282,000 leg or foot surgeries performed by the Unified
Health System (SUS). In 2022, 31,190 surgeries were regis-
tered, resulting in a daily average of 85 amputations. The
Southeast region is responsible for more than 42% of all sur-
geries performed in Brazil, followed by the Northeast, with
92,265 the lower limb amputation®.

The aforementioned data are alarming and show a
public health scenario that requires interventions to prevent
both the onset of the disease and its complications. In this
sense, as it represents a health problem with high prevalence
and incidence, efforts have been made in the development
and implementation of measures for both prevention and
management of diabetic foot.

In the approach to the affected patient, different re-
sources can be used, including technologies. In healthcare,
technologies are classified into three main categories. Soft
technologies refer to human interactions, such as relation-
ships and bonds between health professionals and patients.
Soft-hard technologies, on the other hand, involve technical
knowledge for accurate diagnoses. Finally, hard technolo-
gies include medical equipment, machinery, and drugs used
in patient care and treatment. This classification allows a
comprehensive and effective approach to health service pro-
vision .

TECHNOLOGIES USED BY NURSES TO MANAGE DIABETIC FOOT: A SCOPE REVIEW PROTOCOL

In addition, nursing also employs three additional cat-
egories of technologies: care, managerial, and educational,
essential for excellence in care delivery. Nursing care tech-
nologies represent a systematized approach, based on scien-
tific instruments, methods and theories to provide safe and
qualified care to the individual in all its dimensions. This as-
sistance is provided through communication that allows con-
tinuous contact with the patient, teleinterconsultations, and
teleconsultations, tele-reports, as well as the use of equip-
ment that helps in this assistance, such as robots for surger-
ies, pressure devices, scales, blood glucose meter and other
tools that improve professional routines, increase the quality
of care, perform surgical procedures with more safety and
intelligence, monitor the health conditions of patients and
make necessary interventions immediately?.

Management technologies, in turn, are important
tools for the development of dialogue as a basis for strength-
ening the bond between the subjects involved in the produc-
tion of health. They also allow us to monitor patients, organ-
ize activities, and customize treatments. Automation of pro-
cesses such as reporting, electronic medical records and arti-
ficial intelligence (Al) are examples of this type of technol-
ogy that is widely used to store information about patients
and perform advanced analysis of medical data, imaging di-
agnostics, treatment specification, and optimization of nec-
essary conduct for each case”).

Educational technologies used in the care of diabetic
foot patients aim to educate and guide about the disease and
to develop skills for self-care and prevention of foot ulcers.
They can be printed (folders, posters, serial album), interac-
tive (educational videos), digital (mobile applications, tele-
monitoring, Virtual Learning Environments - VLE) or in-
volve audiovisual production (educational videos)®.

In this perspective, therapeutic education is an im-
portant tool for the prevention of complications of chronic
diseases in general, as it provides knowledge of the risk to
which the patient is exposed and subsidizes the development
of measures to eliminate or minimize it. Thus, the nursing
team plays an important role in building a bond of trust and
promoting therapeutic education for patients with diabetes
and diabetic foot, and its performance is essential to imple-
ment care for the prevention of ulcers and amputations®.

In this sense, with the expansion of the adoption of
Information and Communication Technologies (ICTs), they
are considered as a means of support in care and can be in-
troduced in health care as tools that provide the collection,
transfer, and interpretation of relevant data on DM and dia-
betic foot, contributing to scientifically based therapeutic de-
cision-making directed to the patient's health needs®.

In addition, the use of educational technologies in the
implementation of care for patients with DM stimulates their
autonomy, and promotes self-care, helping them to under-
stand more about the disease, its treatment, and ways of pre-
venting complications, which will help them in decision-
making and adherence to the proposed measures!'?.

From these reflections, the following question
emerges: what technologies are used by nurses in the man-
agement of diabetic foot in health services?

Therefore, the research guided by this protocol will
aim to map the scientific evidence on the technologies used
for the management of diabetic foot by nursing to obtain the
existing knowledge on the subject to subsidize the develop-
ment of more assertive and effective health practices in rela-
tion to this management.
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METHOD

The review proposed by this protocol will be carried
out based on the methodological structure of the Joanna
Briggs Institute (JBI)!" and the PRISMA ScR checklist!?),
ensuring quality and reliability. This protocol was registered
in the Open Science Framework (OSF registries-
https://osf.io/Smafd), DOI 10.17605/OSF.IO/SMAFD and
shows details according to the items of the template for scop-
ing review protocols!?).

Review Question

This review adopted the PCC (Population, Concept
and Context) strategy to formulate the research question, as
described below: Population (Nurses), Concept (Technol-
ogy/diabetic foot), Context (Health Services). Thus, the cen-
tral question of this review is: What technologies are used by
nurses in the management of diabetic foot in health services?

Eligibility criteria

The selection of studies for this review will be based
on inclusion criteria closely aligned with the PCC strategy.
Literature published in any language, available online, in full
text, without temporal limitation, addressing technologies
used by nurses for the management of diabetic foot, includ-
ing data from grey literature, will be included. Duplicate
studies, letters to the editor, annals of events, and studies not
available in full and for free will be excluded.

We decided not to establish a time frame so that im-
portant information published before the defined period
would not be lost. The time frame may limit the scope of the
review, making it less comprehensive and less useful to read-
ers. In addition, knowledge and practices can evolve rapidly
in some fields, making it important to consider information
from different time periods.

All articles involving mixed technologies used by
nurses in the management of diabetic foot will be included
in the study.

Search strategy

To ensure a comprehensive approach, the following
specialized databases will be consulted: Medical Literature
Analysis and Retrieval System (PubMed/ MEDLINE), Latin
American and Caribbean Health Sciences Literature
(LILACS) via Virtual Health Library (VHL), Excerpta
Medica Database (EMBASE), Scopus via Elsevier, Nursing
Database (BDENF) via VHL, Cumulative Index to Nursing
and Allied Health Literature (CINAHL) via Ebsco and the
Web of Science platform, via CAPES journal portal. The
Scientific Electronic Library Online (SciELO) will also be
accessed. Grey literature studies that will be considered in-
clude those from Google Scholar and the Brazilian Digital
Library of Theses and Dissertations (BDTD).

To ensure a comprehensive search, customized strat-
egies were developed for each database, considering the De-
scriptors in Health Sciences (DeCS), Medical Subject Head-
ings (MeSH) and the PCC mnemonic combined with Bool-
ean operators (Figure 1). The selected descriptors were sub-
mitted to peer validation, involving experts in the study area.
In addition, they underwent sensitivity testing to assess the
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effectiveness in capturing the relevant literature.
Selection of studies in the sources of evidence

The studies will be selected by two researchers inde-
pendently. Therefore, after the search, the studies will be ex-
ported to the Rayyan QCR selection platform¥. Rayyan as-
sists researchers in integrative, systematic, and scope re-
views, as it allows for exporting articles from a given data-
base to the program quickly and efficiently, ensuring accu-
racy and reliability in the selection of studies by blinding the
auxiliary researcher!¥). The selection of articles will follow
a strict protocol, involving BibTex import, duplicate filter-
ing, and detailed content evaluation to confirm their eligibil-
ity. Disagreements related to evaluations will be resolved by
a third reviewer, who plays a key role in ensuring the quality
and reliability of the results. The selection process is repre-
sented in the flowchart Preferred Reporting Items for Sys-
tematic Reviews and Meta-Analyses extension for Scoping
Reviews (Figure 2), based on PRISMA-ScR, according to
JBI recommendations?,

Data extraction

To extract data from the selected studies, an instru-
ment provided by the JBI and adapted for this study will be
used?. The selected information will be title, country, and
year of publication; strategies carried out; technologies used;
category/classification of technologies; place of application,
and the evidence of the studies mapped.

Data analysis and presentation

Data analysis will be performed through systematic
mapping of the collected information, using a descriptive an-
alytical approach to examine the selected articles.

In data processing, only peer-reviewed publications
will be considered, with critical evaluation of the texts, fo-
cusing on the reviewers’ method and expertise. Thus, the re-
sults found will be presented in tables, seeking to provide a
better visualization and understanding of the data obtained.
Thus, we intend to reflect on the findings shown in the tables
with the contents evidenced in the research and, thus, achieve
the objective and elucidate the proposed review issue.

The findings of the review may support clinical prac-
tices, public policies or educational tools aimed at nursing in
several ways. In clinical practice, the findings may help im-
prove the care provided by nurses to patients with diabetic
foot, providing information on the most effective and safe
technologies. In addition, they can support the development
of clinical protocols for the management of diabetic foot, in-
cluding the use of specific technologies. In addition, the re-
sults of the study will serve to train and qualify nurses on the
subject.

The results can support the development of public
policies to improve diabetic foot patient care, including tech-
nology acquisition and implementation. They can help allo-
cate resources more effectively by prioritizing the acquisi-
tion and implementation of technologies that are more effec-
tive and secure.

Finally, the findings can be used to develop educa-
tional materials for nurses, including courses, training, and
online resources.
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Base Strategy Occurrences
obtained
PubMed/Medline (((“Nurses”[Mesh] OR (Nurse) OR (Personnel, Nursing) OR (Nursing Personnel) OR (Registered 34

Nurses) OR (Nurse, Registered) OR (Nurses, Registered) OR (Registered Nurse)) AND
(“Technology”[Mesh] OR (Industrial Arts) OR (Arts, Industrial))) AND (“Diabetic foot *[Mesh]
OR (Foot, Diabetic) OR (Diabetic Feet) OR (Feet, Diabetic) OR (Foot Ulcer, Diabetic)) AND
(“Health Services”[Mesh] OR (Health Service) OR (Services, Health))

LILACS (VHL) ((Nurses) OR (Nurse) OR (Personnel, Nursing) OR (Nursing Personnel) OR (Registered Nurses) 02
OR (Nurse, Registered) OR (Nurses, Registered) OR (Registered Nurse)) AND ((Technology)
OR (Industrial Arts) OR (Arts, Industrial)) AND ((Diabetic foot) OR (Foot, Diabetic) OR
(Diabetic Feet) OR (Feet, Diabetic) OR (Foot Ulcer, Diabetic)) AND ((Health Services) OR
(Health Service) OR (Services, Health))

EMBASE (‘'nurses'/exp OR 'personnel, nursing' OR mursing personnel'/exp OR 'registered nurses' OR 'nurse, 03
registered'’) AND (‘technology'/exp OR 'industrial arts' OR 'arts, industrial') AND (‘diabetic
foot'/exp OR 'feet, diabetic' OR 'foot ulcer, diabetic') AND (‘health services'/exp OR 'services,
health') AND [embase]/lim

Scopus/Elsevier (TITLE-ABS-KEY (“Nurses” OR “Personnel, Nursing” OR “Nursing Personnel” OR 02
“Registered Nurses” OR “Nurse, Registered” OR “Nurses, Registered” OR “Registered Nurse™)
AND TITLE-ABS-KEY (“Technology” OR “Technology” OR “IndustrialArts” OR “Aurts,
Industrial”) AND TITLE-ABS-KEY (“Diabetic Foot” “Diabetic Foot” OR “Foot, Diabetic” OR
“Diabetic Feet” OR “Feet, Diabetic” OR “Foot Ulcer, Diabetic’) AND TITLE-ABS-KEY
(“Health Services” OR “Health Service” OR “, Health™))

BDENF (VHL) ((Nurses) OR (Nurse) OR (Personnel, Nursing) OR (Nursing Personnel) OR (Registered Nurses) 00
OR (Nurse, Registered) OR (Nurses, Registered) OR (Registered Nurse)) AND ((Technology)
OR (Industrial Arts) OR (Arts, Industrial)) AND (((Diabetic foot) OR (Foot, Diabetic) OR
(Diabetic Feet) OR (Feet, Diabetic) OR (Foot Ulcer, Diabetic)) AND ((Health Services) OR
(Health Service) OR (Services, Health))

CINAHL (MH “Nurses” OR “Nurse” OR “Personnel, Nursing” OR “Nursing Personnel” OR MH 01
(EBSCO) “Registered Nurses” OR “Nurse, Registered” OR “Nurses, Registered” OR “Registered Nurse”)
AND (MH “Technology” OR “Industrial Arts” OR “Arts, Industrial”) AND MH “(“Diabetic
Foot” OR “Foot, Diabetic” OR “Diabetic Feet” OR “Feet, Diabetic” OR “Foot Ulcer, Diabetic™)
AND (MH “Health Services” OR “Health Service” OR “Services, Health”)

Web of Science ((ALL=("Nurses" OR "Personnel, Nursing" OR "Nursing Personnel" OR "Registered Nurses")) 09
AND ALL=("Technology" OR "Industrial Arts" OR "Arts, Industrial")) AND ALL=("Diabetic
foot" OR "Foot, Diabetic" OR "Diabetic Feet" OR "Feet, Diabetic" OR "Foot Ulcer, Diabetic")
AND (“Health Services” OR “Health Service” OR “Services, Health”)

Virtual ((Nurses) OR (Nurse) OR (Personnel, Nursing) OR (Nursing Personnel) OR (Registered Nurses)
Library OR (Nurse, Registered) OR (Nurses, Registered) OR (Registered Nurse)) AND ((Technology)

OR (Industrial Arts) OR (Arts, Industrial)) AND (((Diabetic foot) OR (Foot, Diabetic) OR 00
SciELO (Diabetic Feet) OR (Feet, Diabetic) OR (Foot Ulcer, Diabetic)) AND ((Health Services) OR

(Health Service) OR (Services, Health))
Figure 1 - Customized search strategies by database with Boolean operators. Teresina, PI, Brazil, 2024

)

- Papers identified Additienal articles identified in other Ethlcs and dISCIosure

.é (PubMed: 38; Lilacs: 02; Embase: 03, Scopus: 02, sources

g Bdenf: 00, Web of Science 09, CINAHL: 01 2cielo: 00) (=0 . .
g @=5%) There was no need for approval by the ethics council,
7]

=

as it is a scope review protocol, in which the research will
present the analysis and interpretation of results of published
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{

)
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i Selectad atticl Articles excluded after reading the title CONFLICT OF INTERESTS
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