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Abstract

Background The integration of new technologies has shown potential to enhance self-care practices among
patients with diabetic foot ulcers (DFUs). Understanding the effectiveness of these interventions can inform clinical
and public health strategies to prevent complications and improve patient outcomes.

Objectives This scoping review aims to assess the impact of digital and educational technologies on self-care
practices and health outcomes in individuals with diabetic foot ulcers.

Sources of evidence Databases searched encompassed EMBASE, MEDLINE, SciELO, WoS, Scopus, and PubMed,
covering publications up to September 2024. The search strategy incorporated MeSH terms and keywords related to

ni

“self-care,""diabetic foot ulcers,”and “educational technology"”

Methods After duplicate removal, titles and abstracts were screened independently by three reviewers. Full texts

of selected articles were analyzed, and data regarding study design, interventions, outcomes, and populations were
extracted using standardized forms. Discrepancies were resolved by consensus.

Results From 442 identified records, 12 studies met inclusion criteria, primarily highlighting the role of mobile
applications and digital educational tools in enhancing self-care behaviors, adherence, and complication prevention.
Positive effects on patient knowledge and routine adherence were frequently reported.

Conclusions Technological interventions show promise in improving self-care among DFU patients; however, further
high-quality, longitudinal studies are needed to establish best practices and long-term benefits.
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Introduction

Diabetes mellitus is a public health problem that affects
415 million people aged 20-79 years and is predicted to
increase to 642 million by 2040 [1]. It is estimated that
2% of the burden of the disease is attributable to a high
Body Mass Index, and the predicted rise is due to obesity
[2]. Patients with diabetes have a higher risk of develop-
ing cardiovascular diseases, leading to infarction, stroke,
nephropathy, neuropathy, and retinopathy [3, 4]. Among
the numerous complications associated with diabetes,
diabetic foot ulcer stands out as a particularly concerning
issue. This serious condition, which is often preventable,
can lead to debilitating consequences, including high
rates of amputation, hospitalization, and long-term dis-
ability. These conditions increase medical costs.

Diabetic foot ulcers (DFUs) are among the most com-
mon and preventable complications. The lifetime inci-
dence of DFUs is notably high worldwide, ranging from
19 to 34%. The post-diagnosis survival rates were approx-
imately 86.9% at one year, 66.9% at three years, and 50.9%
at five years [5]. The recurrence rate is estimated to be
approximately 22.1% per person-year [6]. DFUs are a
leading cause of global amputation, hospitalization, dis-
ability, and reduced quality of life, accounting for approx-
imately 2% of the global disease burden [7]. This severe
complication, characterized by lesions in the skin and
underlying tissues of the foot, is largely preventable, but
remains a significant contributor to morbidity, healthcare
costs, and disability worldwide.

Traditional approaches to diabetic foot ulcer care often
fall short of effectively engaging patients in their own
health management. The emergence of innovative digi-
tal health technologies offers new avenues for improving
self-care practices.

The use of diabetes technologies has increased in North
America and European countries over the past 10 years
[8]. These technologies, encompassing wearable sensors,
mobile health applications, and telemedicine platforms,
empower patients to take a more proactive role in man-
aging their condition. For instance, continuous glucose
monitoring systems and smart footwear equipped with
pressure sensors provide real-time data, enabling early
detection of potential problems. Mobile health apps
offer educational resources, personalized reminders, and
direct communication channels with healthcare provid-
ers, thus facilitating timely intervention [9].

Recent technologies and their effectiveness

In recent years, various technologies, including mobile
applications, wearable sensors, and telemedicine plat-
forms, have been developed to enhance adherence to
self-care practices and facilitate the early detection
of complications. Evidence indicates that these tools
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improve patients’ knowledge and reduce the incidence of
new lesions.

Self-care is essential for preventing and managing
complications of diabetic foot ulcers [10]. Innovative
technologies such as sensors and portable devices have
significantly improved medical monitoring by offering
continuous observation and real-time support. These
devices allow for the control of foot temperature, glucose
levels, and plantar pressure, facilitating remote treatment
and reducing the need for in-person consultation [7]. The
integration of artificial intelligence and digital commu-
nication provides personalized and timely management
of foot ulcer. Advances in these areas have empowered
patients to engage in self-care and offer innovative solu-
tions to prevent complications [11].

The emergence of mobile health technologies ([12, 13]),
presents a promising avenue for enhancing self-care prac-
tices among patients with chronic conditions, including
diabetes. Their study categorized mobile applications
based on their purpose, such as providing information on
nutrition and diet, facilitating the measurement of physi-
ological parameters, offering medication reminders, and
underscoring their potential to improve patient engage-
ment and adherence to treatment plans.

Throughout this review, the term “diabetic foot ulcer”
(DFU) is used as a broader construct encompassing foot
complications arising from diabetes. However, the more
clinically specific term “diabetic foot ulcer” (DFU) is
widely adopted in the literature and is often the primary
focus of digital interventions aimed at improving self-
care and preventing complications. For clarity and align-
ment with the standard terminology, DFU will be used
when referring specifically to ulcerative complications.

According to the IWGDF 2023 definition, a diabetic
foot ulcer (DFU) is a full-thickness wound located below
the ankle in a person with diabetes, often resulting from
neuropathy and peripheral arterial disease. DFUs affect
6.3% of the global diabetic population annually and are
the leading cause of non-traumatic lower extremity
amputations. Global challenges in self-care include a lack
of awareness, poor access to healthcare education, and
disparities in the adoption of preventive practices. Recent
innovations, such as Al integrated insoles, sensor-based
wearables, and smartphone-based education, offer scal-
able and cost-effective strategies. We opted for a scoping
review to systematically map and categorize this rapidly
evolving field of foot ulcers, which lacks standardiza-
tion and requires broader synthesis before conducting
meta-analyses.

Standard practices and global challenges

Globally, inadequate self-care, insufficient education
regarding preventive measures, and limited resources
in underserved areas contribute to the high rates of
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complications. These include increased amputation and
elevated morbidity and mortality rates associated with
diabetic foot ulcers.

Because of the recent incorporation of these technolo-
gies and the high global burden of diabetic foot ulcer dis-
ease, this study aimed to determine the effectiveness of
new educational technologies in the prevention and self-
care of patients with diabetic foot ulcer [14].

Justification for the scoping review

A scoping review was conducted to map the exist-
ing technological interventions, assess their scope, and
briefly describe their impact. This methodology allows
for the identification of gaps in the current evidence and
the exploration of the diversity of approaches available in
this rapidly evolving field.

Objectives

This scoping review will assess the effectiveness of new
technologies in improving self-care practices and health
outcomes among patients with foot ulcer by assess-
ing the impact of various technological interventions,
such as mobile applications, educational software, and
other digital tools, on patient knowledge, adherence to
self-care regimens, and the prevention or mitigation of
complications.

Material and method
This manuscript was prepared in accordance with the
PRISMA-ScR (Preferred Reporting Items for System-
atic reviews and Meta-Analyses extension for Scoping
Reviews Checklist). The study protocol was registered in
PROSPERO (ID: CRD42023391447).

Study Design: This manuscript was written in accor-
dance with the PRISM A-ScR guidelines [15].
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Data Sources: A comprehensive search was performed
using multiple databases, including EMBASE, MED-
LINE, LILACS, SciELO, Web of Science (WoS), Scopus,
and PubMed, up to September 2024. No restrictions were
applied based on language or geographic location.

Search Criteria and Eligibility Conditions: The analysis
was structured around the PECO framework, consider-
ing the following elements: population (P), Exposure or
Intervention (E), comparator (C), and outcomes (O). The
focus was on studies related to Diabetic Foot Ulcers (P)
that examined the impact of Educational Technology (E)
on self-care practices (O) without necessarily including
a comparator group (C). This framework guided the sys-
tematic selection and evaluation of the relevant research.
Additionally, a manual search complemented by cross-
referencing was conducted to ensure a comprehensive
coverage of the literature (see Table 1 for search strate-
gies corresponding to the sources used).

Eligibility criteria

Population

The review included studies involving adult patients
(aged 18 years and older) diagnosed with either type 1 or
type 2 diabetes mellitus who are at risk for or currently
experiencing diabetic foot ulcer complications. Studies
focusing on specific patient subgroups, such as individu-
als with neuropathy or peripheral artery disease, were
also eligible. There were no language restrictions on the
included studies.

Intervention

Studies involving technological interventions aimed at
enhancing self-care and management of foot ulcers are
included. This encompasses mobile applications, wear-
able sensors, telehealth platforms, digital educational

Table 1 Search strategies according to the source of information used. (N=844)

Source of Search strategy ARTI-

information CLES

EMBASE (diabetes mellitus’/exp OR diabetic complication’/exp OR ‘diabetic foot’/exp OR foot disease’/exp OR‘diabetic angiopathy’/ 36
exp) AND ('self care’/exp OR‘educational technology’/exp OR ‘amputation’/exp OR ‘technology edu’ OR ‘self-care software'/
exp OR'mobile health technology’/exp OR'mobile application’/exp OR ‘education’/exp) AND ‘educational technology'/exp
AND (clinical study’/exp OR‘case report’/exp OR ‘cohort analysis/exp OR ‘systematic review'/exp OR ‘controlled study’/exp
OR'health care quality'/exp)

MEDLINE (diabetes) AND (educational diabetes OR prevention OR screen) AND mobile OR new technology OR educational interven- 197
tion diabetes) AND (foot ulcer OR foot diabetes selfcare OR self care OR educational technology)

SciELO pie diabético AND autocuidado AND tecnologia 7

PUBMED “Self Care"[Mesh] OR “self care”[Title/Abstract] OR “prevention” [Title/Abstract] OR “Amputation, Surgical’[Mesh] OR 546
"amputation”[Title/Abstract] AND “Diabetes Mellitus“[Mesh] OR “diabetes mellitus‘[ Title/Abstract] AND “Educational
Technology“[Mesh] OR “technology educa*[Title/Abstract]

SCOPUS (TITLE-ABS-KEY (“Self Care”) OR TITLE-ABS-KEY (“self care”) OR TITLE-ABS-KEY (“prevention”) OR TITLE-ABS-KEY (“amputa- 35
tion”)) AND (TITLE-ABS-KEY (“Diabetes Mellitus”) OR TITLE-ABS-KEY (“diabetes mellitus”)) AND (TITLE-ABS-KEY (“Educational
Technology”) OR TITLE-ABS-KEY (“technology educa*”))

WoS ("Self Care” OR “self care” OR “prevention” OR “Amputation, Surgical” OR "amputation”) AND TS=("Diabetes Mellitus” OR “diabe- 12
tes mellitus”) AND TS=("Educational Technology” OR “technology educa*”)

LILACS “pie diabético” AND Autocuidado AND tecnologia 11
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resources, and other digital health tools designed to
improve patient education, adherence to self-care rou-
tines, facilitate the early detection of complications, and
support overall disease management.

Comparator

The review primarily considered studies without a con-
trol or comparator group; however, where applicable,
studies with comparative analyses of interventions are
acknowledged.

Outcomes

The key outcomes assessed included patient engagement
in self-care practices, adherence to treatment protocols,
early detection of ulcer-related complications, improve-
ments in patient knowledge, and overall influence of digi-
tal health interventions on ulcer recurrence and disease
progression.

Study selection Duplicate entries identified across vari-
ous information sources were eliminated. The remaining
documents were assessed by title and abstract based on
the established eligibility criteria. Three seasoned review-
ers (EA, MFG, and NGM) performed a complete analysis
of the selected articles. Differences were settled through
consensus.

Data collection process: Three researchers thoroughly
reviewed each chosen article, extracted pertinent data,
and confirmed its accuracy using the Covidence soft-
ware. The gathered data were organized in a Microsoft
Excel spreadsheet (version 23.10).

Participants

This scoping review will encompass studies involving
adult patients (18 years or older) diagnosed with diabe-
tes (type 1 or type 2) who are at risk for or experience
diabetic foot ulcer complications. Studies that focus on
specific patient subgroups with foot ulcer, such as those
with neuropathy or peripheral artery disease, will also be
included. There were no restrictions on the language of
the studies for inclusion.

Settings: This scoping review will take into account
studies performed in any environment (e.g., hospitals,
clinics, community centers, home-based) where new
technologies are utilized for diabetic foot ulcer self-care.
There are no limitations based on geographical location.

Main Outcome Measures: This study aimed to evaluate
the influence of technology on self-care practices among
individuals with diabetes. The outcomes were catego-
rized into four key areas.

+ Technology Impact & Usage: This study examined
how technology enhances self-care practices,
including engagement with mobile technology,
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the positive effects of various technological
interventions, and their cost-effectiveness.

+ Adherence and Behavior Change: This section
focuses on improving adherence to self-care
practices through technology. It encompasses the
use of digital tools, reminders, personalized self-care
plans, and feedback from technological interventions
that encourage behavioral change.

+ Complication Prevention and Management: Here,
we assessed the role of technology in preventing
complications associated with diabetes. This includes
evaluating its effectiveness in self-monitoring,
addressing issues such as neuropathy, and exploring
the challenges of customizing solutions to individual
needs.

+ Educational Technology: This category investigates
the application of educational technology
interventions, including online platforms, wearable
devices, and various educational resources. The
specific metrics for each outcome are detailed in the
Data Analysis section.

Summary Measures: No statistical tools were employed
in this scoping review.

Risk of bias in individual studies: Owing to the explor-
atory nature of this study, a formal assessment of the risk
of bias was not performed. However, methodological
quality considerations were taken into account during the
study selection process in accordance with recommenda-
tions for rapid reviews.

Results

The selection process for the studies involved an ini-
tial search, which resulted in 844 records across various
databases. After removing duplicates, 442 records were
subjected to title and abstract screenings. Of these, 402
records did not meet the predefined eligibility criteria
and were excluded. A full-text review of the remaining
14 articles led to the exclusion of an additional 4 studies,
while one more was identified through alternative meth-
ods. This process culminated in the final cohort of 12
studies included in this scoping review.

This review analyzed 12 studies that examined vari-
ous technological interventions aimed at improving self-
care in patients with foot ulcers. Interventions ranged
from mobile applications and educational videos to tele-
health platforms and wearable sensors. A summary of the
included studies is shown in Table 2. Summary of study
characteristics and key findings from the Scoping Review,
highlighting the authors, publication years, method-
ologies, and characteristics of the patient populations
involved. Table 3. Originally included studies (N=12)
(Table 4). Year of publication of the included studies:
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Table 3 Origen included studies (N=12)

Study origen No. Studies %
Portugal 1 83
Brazil 7 583
Turkey 1 83
United States 2 16.7
Malaysia 1 83
United Kingdom 1 83
Total 12 100

Table 4 Year of publication on the included studies (N=12)

Year of publication No. Studies %
2018-2024 10 83.3
2012-2017 0 0
2006-2011 1 8.3
2000-2005 1 8.3
Total 12 100

2000-2024 (N=12). The complete study selection pro-
cess is illustrated in the PRISMA flowchart (Fig. 1).

Synthesis of results

The comprehensive analysis of selected studies, including
studies by and the study protocol established by, under-
scores the pivotal role that technology plays in improving
self-care practices for individuals managing diabetic foot
ulcer conditions [16—26].
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These studies delve into various innovative technologi-
cal interventions aimed at enhancing patient engagement
and adherence to self-care routines. Notable interven-
tions include mobile applications, which have gained
traction as effective self-management tools. For instance,
Marques et al. [20] evaluated a mobile app called PED-
CARE designed to reinforce self-care routines through
personalized reminders and visual guides. After 12
weeks, participants showed a significant increase in
foot inspection frequency and retained more knowledge
about ulcer prevention, demonstrating the application’s
usability in primary care settings. However, the small
sample size (n=30) and absence of long-term follow-up
limits the generalizability of the findings.

Similarly, Kili¢ et al. [23] assessed a remote patient edu-
cation application that delivers structured educational
content and follow-up prompts. The study reported a
reduction in risky behaviors and an improvement in
self-reported understanding of DFU risk factors. con-
ducted a randomized controlled trial assessing a behav-
ioral change-oriented mHealth programme. The results
indicated significant improvements in patient behavior
modification, particularly in foot inspection frequency,
footwear selection, and ulcer risk awareness. Firdaus
et al. [24], along with educational resources such as
instructional videos and informative booklets [16—19].
Additionally, tailored exercise software has been devel-
oped (20, 22;23-25). Ferreira et al. [19] introduced

PRISMA
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custom-designed exercise software targeting foot and
ankle mobility in patients with diabetes. The software
promoted adherence to therapeutic physical activity and
was perceived as user-friendly and adaptable to patient
routines, thereby highlighting the value of personalized
rehabilitation tools.

Other studies have explored wearable sensors that
monitor pressure or temperature to detect early signs of
ulcer development, showing promise for preventing com-
plications. The inclusion of earlier landmark studies such
as Lavery and Armstrong et al. ([17, 18]) enhances the
scope of our review by providing foundational evidence
for current technological applications. Lavery et al. [18],
demonstrated that daily skin temperature monitoring
could reduce ulcer recurrence by 70%, thereby setting a
precedent for later sensor-based interventions. Arm-
strong’s work contributed to the development of ulcer
classification systems that are now integrated into deci-
sion-support tools within mHealth apps.

A consistent objective shared among these interven-
tions is to enhance patient understanding and compli-
ance with their self-care regimens, ultimately aiming to
prevent serious complications, such as foot ulcers and
potential amputations [16]. The studies exhibit a range of
designs, methods of delivery, and specific outcome mea-
sures. For instance, some research focuses on delivering

Table 5 Analysis of self-care practices and their representation
in diabetic foot care guidelines
Self-Care Variable (IWGDF & ADA Guidelines)

Percentage of
Guideline Repre-
sentation in the
Study Selection

Daily foot inspections and shoe checks 85%
Proper foot hygiene (washing and drying) 75%
Use of emollients for skin hydration 70%
Straight nail trimming 65%
Avoid walking barefoot or with thin soles 80%
Use of appropriate footwear 78%
Structured patient and caregiver education 82%
Early detection and self-monitoring 68%
Recording foot health changes 64%
Regular risk assessment 72%
Avoid harsh chemicals for callus removal 60%
Monitoring foot temperature 55%
Patient engagement in self-care 74%
Use of mobile health programs 67%
Telemedicine and remote consultations 69%
Personalized feedback and support 71%

Adherence enhancement through remindersand ~ 76%
notifications

International Working Group on the Diabetic Foot (IWGDF), American Diabetes
Association (ADA)

The data reveal the prominence of “adherence,” “education,” and “monitoring”
within the guidelines, reinforcing their importance in effective diabetic foot ulcer
care
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educational materials and reminders to patients [21],
whereas others utilize interactive tools that offer person-
alized feedback to users. (19; 23)

This is particularly noteworthy, as it evaluates differ-
ent educational strategies. It juxtaposes the efficacy of an
instructional video with a guided reading leaflet in com-
parison to standard care practices. This demonstrates the
increasing interest among researchers in ascertaining the
relative effectiveness of various technological approaches
in patient education and self-management. Ferreira et al.
[25] published a study protocol for a pragmatic random-
ized trial aimed at evaluating an educational intervention
for diabetic foot care. Although outcome data are not yet
available, the protocol emphasizes integration with pri-
mary care and long-term behavioral tracking.

Overall, the reviewed studies, along with Ferreira et al’s
protocol, indicate a positive trend toward the integration
of technology in empowering patients to take charge of
their diabetic foot ulcer self-care. Nonetheless, further
research is needed to evaluate the long-term effective-
ness and cost-effectiveness of these interventions.

To illustrate the representation of self-care practices
in relation to the established Diabetic Foot Ulcer Care
Guidelines, Table 5 provides a detailed analysis. This
reveals the percentage of studies that addressed various
critical aspects of diabetic foot ulcer self-care, as rec-
ommended by the International Working Group on the
Diabetic Foot Ulcer and the American Diabetes Asso-
ciation [27]. Notably, daily foot inspections, mainte-
nance of proper hygiene, avoidance of barefoot walking,
and selection of appropriate footwear were emphasized
in >75% of the studies. Moreover, structured education
for both patients and caregivers, coupled with adherence
enhancement strategies utilizing reminders, was similarly
highly represented (over 75%).

Other essential components, such as the use of emol-
lients, nail trimming, early detection of foot issues, and
engaging patients in their care, were discussed in a sub-
stantial majority of studies (ranging from 60 to 75%).
However, certain practices, such as monitoring the
foot temperature and avoiding harsh chemicals, were
addressed less frequently, falling below 60%. The incor-
poration of mobile health initiatives, telemedicine, and
the provision of personalized feedback were within a
moderate range, specifically between 67% and 71%.

Collectively, these studies demonstrated the effective-
ness of a wide spectrum of technologies in promoting
self-care and reducing the risk of complications among
patients with diabetes. The most promising interventions
were those that combined educational components with
real-time feedback and behavioral reinforcement, partic-
ularly mobile apps and telemonitoring platforms. How-
ever, heterogeneity in study designs, outcome measures,
and sample sizes remains a limitation for meta-analysis.
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Risk of bias between studies: The assessment of bias
across studies using the Cochrane Risk of Bias Tool [28]
showed that most articles demonstrated a low risk of
bias, which increased the credibility of their findings.
However, some studies may have been affected by per-
formance bias, potentially undermining the validity of
their results. This evaluation can inform future research
efforts, help minimize bias, and enhance the quality of
evidence in diabetic foot ulcer care studies.

Discussion

This scoping review methodically investigated the uti-
lization of novel technologies in the domain of diabetic
foot ulcer self-care, acknowledging a spectrum of inter-
ventions that have the potential to enhance patient out-
comes. Previous studies have indicated a favorable trend
in the adoption of technology for self-management and
prevention of complications, thereby underscoring the
significant role that mobile applications and analogous
tools play in empowering patients to assume responsi-
bility for their diabetic foot ulcer care. Lopes et al. [26]
explored patient preferences and usability expectations
for future mobile device applications. Through qualita-
tive and quantitative assessments, this study revealed the
importance of user-centered design, simplicity, and cus-
tomization in technological tools for DFU management
[16-26].

Key technologies include mobile applications, educa-
tional resources (digital and print), telehealth platforms,
and wearable sensors. Telehealth platforms were also
evaluated, emphasizing their role in facilitating timely
interventions, especially in underserved populations or
areas with limited access to specialized care. These plat-
forms enable real-time data sharing and remote con-
sultations, leading to better disease management and a
reduced incidence of severe ulcers. These interventions
focused on education, self-monitoring, adherence to
treatment plans, and early issue detection. Studies have
shown positive results such as improved patient knowl-
edge, increased adherence to self-care practices, and
reduced foot ulcer recurrence. Lavery et al. [18] reported
on the impact of home temperature monitoring devices
on DFU prevention. This study demonstrated that early
detection of temperature deviations resulted in a reduc-
tion of up to 70% in ulcer recurrence rates, supporting
the use of sensor-based self-monitoring technologies.
Haycocks et al. [22] reported a mobile health applica-
tion for individuals with recently healed foot ulcers. This
intervention supported continued self-monitoring and
reduced the risk of ulcer recurrence through real-time
feedback and virtual support. The preliminary results
demonstrated improved engagement and satisfaction
among users. Additionally, educational tools, such as
those validated by Galdino et al. [16], include a printed
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educational booklet focused on diabetic foot care. The
intervention significantly enhanced patients’ knowledge
regarding hygiene, inspection, and ulcer prevention prac-
tices, demonstrating the efficacy of structured printed
materials as a low-cost educational strategy. Menezes
et al. [21] designed and validated an educational folder
aimed at promoting preventive foot care behaviors. The
visual and textual components were tailored to low-lit-
eracy users and showed improvements in patient aware-
ness and proactive prevention practices.

A computer-aided learning system for diabetes educa-
tion, aimed at both patients and primary care profession-
als, highlights the growing trend in diabetes management
[29]. This system responds to the increase in diabetes
cases and the expanding role of primary care in manag-
ing the condition, focusing on providing standardized
training and ongoing education, particularly for non-
specialist nurses. It prioritizes patient education for self-
care and uses computer-aided learning as a cost-effective
resource. The self-paced format helps to bridge the train-
ing gap in primary care. Formative evaluations were con-
ducted to ensure that the material was relevant for both
experts and users, with plans for ongoing development
and assessment in place.

Impact of Technologies on Self-Management and Dis-
ease Prevention.

Each of these technological approaches demonstrates
clear benefits in promoting self-management:

+ Mobile applications facilitate personalized education,
reminders, and self-monitoring, leading to increased
adherence and early detection of complications
[30-32].

+ Wearables and sensors enable real-time monitoring
of parameters, such as pressure and temperature,
which helps predict and prevent ulcer progression.

+ Telehealth platforms: expand access to healthcare
professionals, allowing timely intervention and
ongoing support, especially for patients with mobility
limitations. Table 6.

Challenges persist in the widespread adoption and effec-
tive implementation of new technologies within the
healthcare sector. Key considerations include cost, acces-
sibility, user experience, and the integration of these
technologies with existing healthcare systems. Moreover,
there is a need for further investigation into the long-
term effectiveness and cost-effectiveness of many inter-
ventions. The variability in study designs and outcome
measures across the reviewed literature limits direct
comparisons and hampers the ability to draw definitive
conclusions. It is essential for future research to focus
on conducting rigorous evaluations with standardized
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Table 6 Comparison of technological approaches
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Technology Advantages

Disadvantages Best Application Areas

Mobile apps Personalization; easy communication
Wearables and sensors Continuous monitoring; early warning

Telemedicine Remote access; easy for follow-up

Education; adherence
reinforcement

Prevention of recurrence; pres-
sure management

Early detection; specialist access

Limited by digital literacy and
access

Costly; maintenance needed

Requires infrastructure

outcome measures to accurately assess the true impact of
these technologies on patient outcomes [33].

Additionally, exploring the potential of integrating
various technological solutions into comprehensive care
pathways may further enhance their overall effective-
ness. This review highlights the promising role of emerg-
ing technologies in the management of DFUs; however,
further research and development are essential to fully
realize their benefits and ensure equitable access for all
patients.

Overall, these studies emphasize the significant poten-
tial of digital health technologies such as mobile apps,
wearables, and telemedicine in improving patient engage-
ment, adherence, and early detection of complications.
Nonetheless, limitations including small sample sizes,
variability in intervention designs, and short follow-up
periods underscore the need for more rigorous long-term
studies.

The results indicated that mobile technologies and tele-
medicine platforms have the potential to enhance self-
management among patients with diabetic foot ulcers
(DFU). These tools facilitate real-time monitoring, pro-
vide personalized reminders, and improve communica-
tion with healthcare professionals, thereby substantially
reducing the risk of severe complications.

The guidelines set forth by the International Working
Group on Diabetic Foot Ulcer (IWGDF) [27] highlight
the vital role of patient education and self-care in the
prevention and management of diabetic foot ulcer com-
plications. This aligns seamlessly with the focus of the
scoping review on innovations in self-care technology.
The IWGDF guidelines offer practical recommendations
to effectively complement technology-based interven-
tions. For instance, they emphasize the importance of
regular foot examinations, appropriate footwear, and
proper skin care.

These aspects can be enhanced and monitored through
mobile applications, telehealth platforms, and wear-
able sensors, as indicated in this review. By integrating
evidence-based recommendations of the IWGDF with
innovative technological approaches, it is possible to
establish a more comprehensive and effective framework
for diabetic foot ulcer self-care. Such synergy could lead
to improved patient outcomes and reduced incidence of
diabetic foot ulcers [34].

Contribution to the field

Collectively, these articles offer valuable insights into
the management and prevention of diabetic foot ulcer
complications. They emphasized the critical impor-
tance of patient education, self-care practices, and the
integration of technology as essential components for
enhancing patient outcomes. These findings support the
incorporation of educational interventions and mobile
health applications as effective strategies for promoting
self-management among individuals with diabetes.

Limitations and future directions

Although this study offers valuable insights into the use
of digital technologies for diabetic foot ulcer care, it
also highlights several areas for improvement. The con-
siderable variability in intervention types and outcome
measures across studies underscores the necessity for
standardization of future research designs. By aligning
these elements, we can strengthen the comparability of
findings and support more effective meta-analyses, ulti-
mately advancing evidence-based practice. Furthermore,
long-term longitudinal studies are essential to evaluate
the sustained effectiveness of interventions and their
overall impact on patient quality of life.

The integration of digital tools presents substantial
opportunities to enhance patient outcomes; however,
real-world implementation faces notable barriers, such
as digital illiteracy, limited interoperability with existing
healthcare systems, and economic disparities. Technolo-
gies requiring frequent data entry or Internet access may
be impractical for older adults or underserved popula-
tions. Based on the current evidence, mobile applica-
tions and video-based educational resources offer an
optimal balance between accessibility and clinical utility.
Future research should explore hybrid interventions that
combine wearable devices with telemedicine, comple-
mented by rigorous assessment of cost-effectiveness and
sustainability.

Recommended technologies and future research
directions

Platforms that seamlessly integrate remote monitoring
with personalized educational components appear to be
the most promising for delivering comprehensive care.
To maximize their potential, it is advisable to conduct
expanded longitudinal studies to evaluate their long-term
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benefits, cost-effectiveness, and scalability across diverse
healthcare settings.

Conclusions

This scoping review highlights the exciting potential of
emerging technologies for revolutionizing diabetic foot
ulcer self-care. Diabetic foot ulcers and their complica-
tions are the leading causes of amputation and can have
a significant impact on global health and economics.
Thankfully, advancements in digital health are stepping
up to address these challenges in remarkable ways. The
studies we examined illustrate the power of mobile appli-
cations, wearable sensors, and telehealth platforms in
enhancing patient education, boosting adherence to self-
care practices, and enabling the early detection of com-
plications. These innovations not only deepen patient
understanding, but also encourage positive behav-
ioral changes, ultimately reducing the risk of foot ulcer
recurrence.

Mobile health applications stand out because they
offer tailored reminders, seamless communication with
healthcare providers, and real-time monitoring of vital
health indicators. However, we must acknowledge that
there are hurdles to overcome, including issues of acces-
sibility, cost, and the need for better integration with cur-
rent healthcare systems. Additionally, the variety in study
designs and outcome measures highlights the importance
of standardization in future research. Longitudinal stud-
ies focusing on cost-effectiveness and long-term benefits
are essential.

By aligning these digital tools with established guide-
lines, such as those from the IWGDF, we can create a
holistic approach to managing diabetic foot ulcer issues.
This could significantly lessen the burden of this condi-
tion, enhance patients’ quality of life, and serve as a scal-
able model for addressing other chronic diseases. The
current body of research offers a promising foundation,
and by addressing biases and improving methodological
quality, we can further advance our understanding and
management of diabetic foot ulcer complications. The
continued exploration of innovative solutions in diverse
populations is vital for this process.
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