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Background. 1t is a reality of care praxis that it is difficult for healthcare professionals to assess and monitor the local status of
wounds objectively and regularly. This study aims to identify the minimum data required to evaluate patients with complex
wounds to be incorporated into mHealth. Methods. Descriptive qualitative study, based on thematic analysis, using the online
focus group technique. An intentional sample was selected, and two separate sessions were held, attended by 6 experts and 7
nurses. The data were coded by two researchers, with a deductive method, using NVivo software. Results. 5 themes emerged which
are described as follows: assessment of patients with complex wounds, distinctive criteria based on the type of wound, flowcharts
for approaching patients with wounds, characteristics of a mobile application focused on wound care, and alerts to be included in
a mobile health application dedicated to wound treatment. The theme characteristics of a mobile application for approaching the
patient with wounds raised 4 subthemes: (1) image, (2) communication, (3) decision-making, and (4) safety. Conclusion. The use of
wound assessment tools provides data capable of generating quality care outcome indicators. These serve as good practice guides,
enhancing health gains, whether they are economic or quality-of-life improvements.

1. Introduction

Chronic, complex, or hard-to-heal wounds constitute
a significant burden on the quality of life of patients and
place a considerable strain on healthcare systems due to
their high human and financial costs [1, 2]. Wounds that
fail to reduce in size after a month of targeted and ap-
propriate treatment are likely to become complex [3-7].
Despite this, a consensus on what precisely constitutes
a chronic wound is yet to be established [8]. The ongoing
challenge of understanding and managing these wounds
continues to perplex healthcare professionals and caregivers,

due to their rising prevalence and the intricate care they
necessitate [9].

Patients with wounds can be found across various
healthcare settings, under the care of diverse professional
groups. Each of these groups brings their unique clinical
experiences and evaluative methods to the table. A struc-
tured and correctly managed wound care protocol can yield
numerous benefits [10]. These include quicker healing times,
minimized physical, emotional, and socioeconomic impact
of complex wounds, lessened workload for healthcare
providers, cost-effective treatments, and enhanced satis-
faction for both healthcare professionals and patients upon


https://orcid.org/0000-0002-6701-3530
https://orcid.org/0000-0002-9552-2754
https://orcid.org/0000-0001-5867-8023
https://orcid.org/0000-0002-5330-779X
https://orcid.org/0000-0002-3293-9325
https://orcid.org/0000-0002-6348-3316
mailto:s-raquelmarquessilva@ucp.pt
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1155%2F2024%2F6932442&domain=pdf&date_stamp=2024-07-11

the achievement of anticipated outcomes [10]. However,
wound management often lacks standardization, both
within institutions and more broadly in the wider
healthcare landscape, including among specialists in the
field. Healthcare professionals, particularly nurses who
provide care for patients with wounds, often grapple with
intricate and demanding decisions [11-13]. The difficulty
of healthcare professionals in evaluating and monitoring,
in an objective and regular way, the local state of the
wounds is a reality of the praxis of caring for the patient
with a wound [9]. However, the result obtained with the
different therapeutic interventions can only be measured
by monitoring and characterizing the state of the wound,
thus allowing to infer the effectiveness of the established
plan [14-16].

Although there are several tools for evaluating a patient
with a wound, there is no consensus on the set of data to be
collected, which leads to a lack of standardization and
variable criteria, making it impossible to make a correct
diagnosis, collect and compare data, and monitor the
progress of healing of the wound and the effectiveness of the
treatment [9, 17].

Assessment of the patient and documentation of the
wound are fundamental interventions to determine the
possible causes, establish the diagnosis, determine the se-
verity of the injury, monitor the healing progress of the
wound, minimize pain, promote wellbeing, prevent com-
plications and recurrence, as well as contributing to com-
munication between healthcare professionals and the patient
and their family [14-16]. A timely, systematic, accurate, and
evidence-informed assessment must be part of the thera-
peutic plan in the care of patients with wounds [5, 15]. In this
way, integrating an assessment with the minimum necessary
data into a technological tool enables health gains, promotes
safety in action, and reduces risks as well as improves
patient-centered care.

The global and growing use of smartphones, as well as
mobile applications in the health area, has shown promising
results in the context of the prevention and treatment of
patients with wounds and several tools have emerged that
are accessible in any care context [18].

Telemedicine, telehealth, and electronic health or
eHealth (directly related concepts and terms often used
interchangeably) are defined as the remote use of in-
formation and communication technologies. These tech-
nologies enable the exchange of valid information, aiding in
the diagnosis, treatment, monitoring, and prevention of
diseases or injuries. They also foster research, evaluations,
and health education for caregivers, contributing to the
wellbeing of individuals and communities [19, 20]. Elec-
tronic health includes many other concepts related to mobile
health (mHealth), smartphones (s-health), or wireless (u-
health) [21]. mHealth is defined as mobile devices (mobile
phones, smartphones, tablets, or electronic readers) for
wireless communication to support public health and
clinical practice [22], and applications (apps) refer to soft-
ware programs developed for use on mobile devices with
Android, iOS, or other operating systems to provide solu-
tions for an individual or collective problem [23].
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Electronic tools assist in evaluating individuals, moni-
toring wound healing progress, and assessing intervention
effectiveness, thus aiding in decision-making for healthcare
professionals [24]. Some systems solely store data, offer local
wound assessments, facilitating comparisons and ensuring
data reliability, albeit without providing direct decision-
making recommendations, termed as indirect decision
support [25, 26]. Clinical decision support systems, provide
interactive software support by combining patient data with
a knowledge base to generate specific recommendations.
While they do not replace healthcare professionals, these
systems streamline processes, reduce costs, and errors, and
improve patient care safety [27, 28].

The use of an app for evaluating and monitoring wound
areas has proven to significantly decrease care time by
healthcare professionals. A study in a specialized wound care
unit involving ten nurses reported a reduction of 27 care
hours per day compared to traditional methods of manual
record-keeping and area measurement (using a ruler). The
study also highlighted improved discussions among the
multidisciplinary team through imaging and a decrease in
clinical errors [29]. In addition to aiding the decision-
making process of healthcare professionals either directly
or indirectly, decision support systems can be employed by
patients with wounds and their informal caregivers. These
systems offer numerous advantages such as enhancing
knowledge about treatments and potential complications,
building surveillance skills, encouraging self-care, and al-
leviating anxiety related to treatment [30].

It poses a challenge to establish a minimum dataset for
evaluating a patient with a wound [9] and there is a rec-
ognized need for these data to be incorporated into mHealth.
This integration can encourage health professional adher-
ence and facilitate data collection from the patient [24]. This
study aims to identify the minimum data required to
evaluate patients with complex wounds to be incorporated
into mHealth.

2. Materials and Methods

2.1. Research Design. This is a qualitative, descriptive study,
based on thematic analysis that utilizes the online focus
group technique. The aim is to foster discussion and generate
information and insights about the clinical data model re-
lated to patient evaluation. In addition, it seeks to establish
the necessary requirements for the development of an
mHealth application dedicated to wound care.

The data obtained through the focus group are enriched
by capturing expressions and linguistic nuances that other
techniques fail to apprehend, thereby combining the ad-
vantages of nondirective interviews and participant obser-
vation [31]. We opted for the online modality due to the
various benefits it presents, such as (i) ease of access to
participants from various contexts and geographical loca-
tions; (ii) schedule flexibility; (iii) participant comfort; (iv)
security and nonintrusion; (v) engagement and convenience;
and (vi) cost and time reduction [31-34]. However, being
aware of the potential limitations of this modality, we took
measures to minimize them. This includes ensuring in
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advance access to necessary resources, such as equipment
(smartphone, tablet, or a computer with a stable Wi-Fi
connection, a device with a camera, and headphones) and
the digital platform (Zoom), as well as providing a prac-
tice session. We maintained a keen eye on nonverbal
communication, with the presence of a moderator and
two facilitators and observers to assist in interpretation
and ensure coherence between verbal and nonverbal
communication. The confidentiality of the participants
was preserved by requesting the use of a virtual back-
ground and an individual, distraction-free space during
the sessions.

The research adhered to the guidelines outlined in the
Consolidated Criteria for Reporting Qualitative Research
(COREQ) checklist [35], ensuring a thorough and trans-
parent reporting of the key study elements.

2.2. Population and Sampling. The study population con-
sisted of nursing caregivers for patients with complex
wounds and experts in wound care and tissue viability. The
selection of expert participants was based on nationally
renowned healthcare professionals in the care of patients
with wounds associated with scientific societies, who met the
predefined criteria. The choice of nurse caregivers enables to
address the needs/opinions of professionals who care for
patients with wounds but who have no advanced formation
of the topic. It was based on the diversity of professional
contexts and different regions of the country.

An intentional sample of 16 participants was selected,
consisting of two groups: 8 experts in wound care and tissue
viability, and 8 nursing caregivers for patients with complex
wounds. The selection criteria for the experts were advanced
training, at least ten years of professional experience, and
a minimum of five years of experience providing care to
patients with wounds.

For the remaining nurses, the criteria included at least
3years of professional experience, working in a context
where they care for patients with wounds, and not having
specific training in the area.

An invitation was sent to twice as many participants via
email, to reach the established minimum number.

Individuals were invited via personalized emails which
introduced the research team, outlined the study objec-
tives and the goals of the focus group, and included an
invitation to participate in a Zoom meeting lasting not
more than one hour and thirty minutes. Attached to the
invitation were the informed and clarified consent terms,
as well as a participant form.

Six experts participated in the focus group session,
with an average age of 43 years. Among them, 83.3% were
male and 16.7% were female; there were two doctors and 4
nurses; two members held postgraduate qualifications in
wound care and tissue viability; 5 had scientific publi-
cations in the field of tissue viability; and all were trainers
in this topic. The professional context of the participants
consisted of three individuals working in a hospital set-
ting, two in homecare, and one in a clinical consultation
environment.

Seven nursing caregivers participated in the corre-
sponding focus group, with an average age of 36 years. All
participants were female, four had more than 10years of
professional experience and three had between one to
10years of professional experience. In their degree pro-
grams, 42.9% of nurses underwent training in wounds and
tissue viability, and all of them indicated a keen interest in
the subject. The professional context of the participants
consisted of two working in a hospital setting and five in
homecare.

2.3. Data Collection Method. Two remote sessions were
scheduled on April 6th and 7th, 2022, with each group, which
took place outside of the participants’ working hours. For
these sessions, we prepared a presentation with slides,
detailing the study’s objective, the guidelines to be followed,
and the guiding questions. These questions were designed not
only to collect data on the evaluation of patients with wounds
but also relevant information for the development of the app.

We encouraged participants to contribute additional
ideas or raise questions during and after the discussion.
Regarding the guiding questions for the discussion, the first
was in the SurveyMonkey® online questionnaire format, and
the following were open-ended questions:

(1) Considering the overall evaluation of a patient with
chronic or complex wounds, within each domain
(patient’s clinical history, wound clinical history,
local wound assessment, and performed treatment),
how relevant is the presented subdomain? Answer
using a Likert scale: (1) not relevant at all, (2) slightly
relevant, (3) indifferent, (4) relevant, (5) very rele-
vant, or I do not know (0):

(a) User’s clinical history domain: sex, age, follow-
up reason, type of unit, skin phototype, associ-
ated diseases (diabetes, autoimmune diseases,
congestive heart failure, oncological disease,
peripheral neuropathy, anemia, malabsorption
syndrome, peripheral arterial disease, peripheral
venous disease, deep vein thrombosis, hyper-
tension, chronic respiratory disease, chronic
kidney disease, chronic liver disease, connective
tissue diseases, obesity, stroke, endocrine dis-
eases, neurodegenerative diseases, and others),
medication in use (chemotherapy, corticoste-
roids, nonsteroidal anti-inflammatory drugs,
immunosuppressants, anticoagulants, vasopres-
sors, and others), tobacco consumption (last
12months) and alcohol consumption (daily),
allergies and sensitivities, weight, height, in-
voluntary kilos lost in the last 3 to 6 months,
analytical values of hemoglobin and plasma al-
bumin, capillary glucose, blood pressure, overall
quality of life, wound’s impact on quality of life,
and presence of other factors delaying healing,
such as systemic infection, resistance to antimi-
crobials, malnutrition, dehydration, radiotherapy,
stress, pressure, friction, shear, incontinence,
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immobility, sedentarism, and/or nonadherence to
the performed treatment.

(b) Wound clinical history domain: wound re-
currence, wound origin, wound type, evalua-
tion of the pedal and posterior tibial pulses,
ankle-brachial pressure index value, wound’s
existence time, anatomical location, and the
presence of other factors that delay healing,
such as the presence of continuous trauma in
the wound bed, hypoxia, and/or decreased
tissue perfusion.

(c) Local wound assessment domain: shape, exudate
(type and color, consistency, and quantity), odor,
tissues reached or category of pressure ulcer, di-
mensions (length, width, and depth), topographic
changes (undermining, fistulas, and tunneling)
with location and extension, types and percentage
of tissues in the wound bed, presence of epithelial
tissue, characteristics of the edges, characteristics of
the perilesional skin, surrounding skin (hydration,
temperature, and sensitivity), signs and symptoms
of infection and/or biofilm (stalled wound, in-
creased exudate, very red and friable granulation
tissue, presence of necrotic or devitalized tissue,
increase in wound size, intense odor, and increase
in temperature among others) and pain during
treatment.

(d) Performed treatment domain: cleaning, de-
bridement, applied dressing material, comple-
mentary and adjuvant therapies, fixation, and
frequency of treatment.

(2) Which subdomains do you consider most specific for
evaluating a patient with pressure ulcers, venous leg
ulcers, arterial leg ulcers, neuropathic diabetic foot
ulcers, and ischemic diabetic foot ulcers?

(3) Considering the various mnemonics that exist to
support decision-making: TIME, DIM + E, TIMERS,
MOIST, ASSESSMENTS, MEASURE, ABCESS,
TIME clinical decision support tool (...), do you
believe that any data, issue, or information that is not
addressed should be included?

(4) What features do you consider important for an app
in the approach to a patient with a wound?

(5) Considering that the teams have different levels of
knowledge, different clinical experiences, and skills,
and that the patient with a wound is scattered across
different types of healthcare, what alerts do you think
are important for an app to inform the user, in the
approach to a patient with a wound?

The mediator (RM) and observers (PA and PR) are
considered experts in wounds and tissue viability, according
to the previously established criteria. During the sessions,
they took field notes.

2.4. Data Analysis. The interviews were carefully transcribed
by the moderator and returned to the two observers for
comments and/or corrections. During the transcription of
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the interviews, we additionally looked for information that
was not expressed verbally, but that stood out and revealed
additional data that occurred during the interviews and the
reactions of the interviewees. We explored the “latent level”
of participants’ experiences, seeking to uncover the un-
derlying meaning of words [36].

The data coding process engaged two independent
researchers (RM and PA), utilizing the deductive method
through the NVivo software (QSR International, Mel-
bourne, Australia). For the participant questionnaire, we
leveraged a preexisting theoretical structure to aggregate
data and reinforce previous knowledge. In open-ended
questions, we build knowledge and enhance the pre-
defined themes presented. Following this, the three re-
searchers involved in the sessions collaborated on data
interpretation, culminating in the establishment of the
five main themes through consensual discussion and
member checking. For some themes, given its scope, it was
decided to elaborate subthemes, in order to facilitate the
understanding of the different data units. Some units were
coded into more than one theme, which demonstrates the
complexity and articulation of the concepts underlying
this theme.

The names assigned emerged from the participants’
statements and from the concepts resulting from the the-
oretical framework. To increase the reliability of the results,
all data were coded by two researchers. Any coding dis-
crepancies were reconciled by the consensus of three re-
searchers. This process ensured a rigorous and systematic
approach to the analysis of the data collected, supporting the
study’s conclusions.

When analysing the data and writing the text, we chose
to organize some of the themes that emerged from previous
knowledge. The verbal expressions and narratives of the
participants constitute a body of empirical knowledge that
was treated to contextualize and give meaning to the themes.
Therefore, we chose to prioritize the sense and meaning of
the themes that emerged from the corpus as a whole, rather
than particularizing and identifying each speech and its
respective author.

2.5. Ethical Considerations. Participants provided their
informed consent by signing detailed consent forms,
where all their rights were comprehensively explained.
Before we started recording the sessions, participants were
asked for authorization for audiovisual recording, and
verbal consent was given. It was emphasized to all par-
ticipants that they had the right to withdraw their consent
at any time without any detriment. Furthermore, all data
were stored in a secure location, protected by access keys,
and participants were identified by codes to ensure pri-
vacy and confidentiality. Postanalysis, all the collected
audiovisual information and characterization surveys
from the participants were permanently deleted at the end
of the year 2022.

This study was reviewed and approved by the Ethics
Committee of the Regional Health Administration of
Northern Portugal (Decision reference: CE/2022/13).
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3. Results

The interpretation of the data revealed 5 fundamental
themes: (1) assessment of patients with complex wounds, (2)
distinctive criteria based on the type of wound, (3) flow-
charts for approaching patients with wounds, (4) charac-
teristics of an app focused on the wound care, and (5) alerts
to be included in a health app dedicated to wound treatment.
The diversity of codes emerging from the analysis of the
responses underscores the richness of the discussion,
reflecting the presence of multiple perspectives within the
focus group.

3.1. Theme 1: Assessment of Patients with Complex Wounds.
A global assessment tool of the patient with a wound was
built, consisting of 4 domains (the patient’s clinical history,
clinical history of the wound, local assessment of the wound,
and treatment performed) and 67 subdomains. The tool was
developed by the 3 researchers (RM, PA, and PR), based on
an integral and holistic assessment of the patient with the
wound and on risk factors for delayed healing, taken from
the literature [5, 10, 14, 15, 37-44]. Participants were asked
to assess the pertinence of each subdomain. Out of these, 58
were considered relevant or highly relevant, suggesting they
should be included in a minimal dataset.

The subdomains that achieved unanimous agreement in
both groups were associated pathologies (patient’s clinical
history), types of tissues in the wound bed (local wound
assessment), and debridement (treatment).

The subdomains considered of low relevance or in-
different by the group of nurses were “analytical values of
albumin” and “stress.” From the group of experts, these were
“sex,” “type of hospital unit,” “skin phototype,” “tobacco
consumption,” “alcohol consumption,” “height,” “in-
voluntary weight loss in the last 3 to 6 months” and “stress.”

The open-ended responses led to the inclusion of ad-
ditional subdomains as follows: (i) within the domain of the
patient’s clinical history, the expert group proposed the
addition of “support network,” “presence of elimination
ostomy,” and “profession,” whereas the nursing group
suggested “daily fluid intake,” “dietary regime,” “previous
surgical history,” and “patient’s expectations regarding
healing time;” (ii) within the domain of the wound’s clinical
history, both groups agreed on adding “cause of the wound”
and the nursing group further proposed “previous treat-
ments” and “adverse reactions to previous treatments”; (iii)
within the domain of the treatment performed, the expert
group suggested the addition of “characteristics of the re-
moved dressing” and “how the dressing behaves during its
time on the wound.”

The final tool for the global evaluation of a patient with
a wound was established with the following minimum data,
as illustrated in Table 1.

3.2. Theme 2: Distinctive Criteria Based on the Type of Wound.
The second theme focuses on the specific criteria for eval-
uating each type of wound, with notable input from the
expert group.

In the context of ischemic diabetic foot ulcers, partici-
pants identified key factors such as intermittent claudication,
vascular condition, previous history of surgery, peripheral
arterial disease, ankle-brachial index (ABI), recurrence,
smoking, glycosylated hemoglobin (HbAlc), nutritional
status, physical activity, and self-care. Regarding neuro-
pathic diabetic foot ulcers, relevant codes emerged, in-
cluding vascular condition, foot deformities, previous
history of surgery, ABI, progression of neuropathy, pro-
gression of diabetes, HbAlc, recurrence, nutritional status,
and self-care.

For arterial ulcers, highlighted criteria included local
wound characteristics, previous history of surgery, ABI,
vascular condition, associated pathologies, recurrence, and
self-care. As for venous leg ulcers, participants mentioned
relevant aspects such as local wound characteristics, pre-
vious history of surgery, ABI, previous treatment and
compression system, nutritional status, and quality of life.

In the case of pressure ulcers, a stronger consensus was
observed between the groups, emphasizing the importance
of evaluating friction, pressure, shear forces, incontinence,
immobility, nutritional status, recurrence, and support
network.

In the group of nurses, one participant added “The big
difference between homecare and hospital care will be the
support network and self-care to maintain treatment and
take care of the dressing, that is, knowing how to take care
of yourself with the injury and dressing.”

Table 2 summarizes the differentiating criteria by
wound type.

3.3. Theme 3: Flowcharts for Approaching Patients with
Wounds. This theme arises from the question posed to the
participants regarding the use of schemes or mnemonics in the
assessment and treatment of patients with wounds. The aim
was to assess the importance given to this type of tool, as it
facilitates and guides the healthcare professional’s approach
and provides a fundamental baseline for the standardization of
assessment and interventions. The expert group further de-
veloped this question, suggesting the subthemes: advantages,
disadvantages, and unaddressed information; however, it was
a topic little discussed by the participants.
Table 3 presents the subthemes that emerged.

3.4. Theme 4: Characteristics of an App Focused on the Wound
Care. This theme focuses on the features and specificities that
an app can have to assist healthcare professionals in their
approach to patients with wounds. The information was or-
ganized into four subthemes highlighting the key characteristics
of an app in the approach to patients with wounds. Figure 1
schematically outlines the four subthemes that emerged.

3.5. Theme 5: Alerts to Be Included in a Health App Dedicated
to Wound Treatment. The participants were asked about the
type of informative or actionable alerts that would be useful
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TaBLE 1: Minimum data for global assessment of a patient with a wound.
Domain Subdomain
Age
Support network
Profession

User’s clinical history

Follow-up reason
Associated diseases
Medication in use
Allergies and sensitivities
Previous surgical history
Weight
Daily water intake and diet
Analytical hemoglobin values
Capillary glucose
Blood pressure
Overall quality of life
Wound’s impact on quality of life

Expectations of the patient regarding healing time

Presence of elimination ostomy
Systemic infection
Resistance to antimicrobials
Radiotherapy
Nonadherence to the treatment performed

Presence of other factors that delay healing, such as pressure, friction, shear,

incontinence, immobility, and/or sedentarism

Clinical history of the wound

Cause of the wound
Wound recurrence
Wound origin
Wound type

Evaluation of the pedal and posterior tibial pulses

Ankle-brachial index
Wound’s existence time
Anatomical location

Presence of other factors that delay healing, such as the presence of continuous
trauma in the wound bed, hypoxia, and/or decreased tissue perfusion

Local assessment of the wound

Shape
Exudate
Odor
Tissues reached or category of pressure ulcer
Dimensions

Topographic changes with location and extension
Types and percentage of tissues in the wound bed

Presence of epithelial tissue
Characteristics of the edges
Characteristics of the perilesional skin
Surrounding skin
Signs and symptoms of infection and/or biofilm
Pain during treatment

Treatment performed

Cleaning
Debridement
Applied dressing material
Complementary and adjuvant therapies
Fixation
Frequency of treatment
Behavior of the dressing removed

for an app to provide to the user during the approach to
patients with wounds. The alerts could be used to draw the
user’s attention to something urgent or relevant, and the
focus was not on the type of alert, but rather the content of
the alerts. The group of experts added specific action alerts

by the type of wound, revealing a possible configuration for
creating alerts to be incorporated into the app.

The content of the alerts directed at healthcare pro-
fessionals mentioned by the nursing group included aller-
gies, number of treatment days, need for reassessments,
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TaBLE 2: Differentiating criteria by the type of wound.
Ischemic diabetic foot Neuropathic diabetic foot  Arterial Venous leg Pressure
ulcers ulcers ulcers ulcers ulcers/injuries
Intermittent claudication X
Vascular condition X X X X
Previous history of surgery X X X X X
Peripheral arterial disease X
ABI X X X X
Toe brachial index X X X X
Recurrence X X X X X
Smoking X
Glycated hemoglobin X X X X
Serum albumin X X
Nutritional status X X X X X
Body mass index X X
Physical activity X X X X
Profession X X X X
Self-care X X X X X
Foot deformities X
Progression of neuropathy X
Progression of diabetes X
Associated diseases X X
Medication X
Adherence to treatment X
Anatomical location X
Quality of life X
Evaluation of frictional pressure and X
shear forces
Skin frailty X
Incontinence X
Immobility X
Support network X X X X X
Care context X X X X X
Previous load relief mechanisms X X
Treatment and precompression system X X
Local characteristics of the wound X X

ABI, ankle-brachial index.

TaBLE 3: Theme 3: flowcharts in approaching the patient with a wound.

Subthemes

Compare results
Saves time
Easy to memorize

Advantages Guides assessment and interventions
Handles records and documentation
Simple
Systematizes the evaluation
Disadvantages Too many fulfilling criteria

Information that is not addressed

Therapeutic adherence to protein intake

increase or onset of pain, patient or caregiver doubts,
previous history of ulcers, interactions between dressing
materials, choice of dressings with the same therapeutic
effect (e.g., “combining two topical antimicrobials”), and
changes to previous treatment (e.g., “is it really necessary to
change the treatment?”).

The expert group suggested general alerts such as referral
requests, need for reassessments, number of treatment days,
and wound healing rate. The specific actionable alerts for

diabetic foot ulcers, arterial ulcers, and venous leg ulcers that
emerged were evaluating vascular condition, palpating
pulses, performing ABI measurement, referring for further
evaluation, and assessing pain. They also added that any
changes in wound characteristics should trigger an in-
formative alert to the healthcare professional. One of the
experts added contributions regarding the triggering of
alerts “Alerts must be given early, that is, as soon as the
diagnosis is made, because if the alert only appears after
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= Capture and store wound images

® Provide automatic data through the
image: % tissue types, area, and depth

® Send photos of the wound to the
healthcare team

Nursing Forum

= Allow the patient, family, and
caregiver to expose doubts

= Share information with the health
team

= Involve the patient/family and
caregiver in the care plan

Characteristics
of an App in the
approach the

patient with a

m Evaluate the impact of treatment
m Issue pitfalls and red flags

m Request 2 nd expert opinion

m Request consultancy

= Monitor healing rate

= Define mandatory criteria in the
evaluation of the patient with a wound

" Suggest wound etiology and specific
recommendations

= Suggest reassessments, vascular
and/or nutritional assessment

= Suggest support surfaces, treatments,
and dressing material

= Guide in the management of the
person's expectations

m Assess the potential of the caregiver

FIGURE 1: Characteristics of an app in approaching the patients with a wound.

recording the treatment carried out, it may be too late. For
example, selecting the diagnosis of leg ulcer, even without
knowing the aetiology, the system must immediately create
attention alerts, perform the ABI and perform vascular
assessment.”

4, Discussion

This study aimed to identify the minimum data necessary for
a comprehensive assessment of patients with complex
wounds to be integrated into an mHealth solution. To
achieve this, a tool was developed, and an online focus group
was conducted to encourage the exploration of diverse
perspectives, thereby enriching the developed tool and
naming some essential requirements for constructing an
mHealth application in the care of patients with complex
wounds.

The quality of the group discussion and the observed
enthusiasm among participants highlight the advantages of
developing tools that provide guidance for a systematic
approach and draw attention to critical aspects in the care of
patients with wounds. By fostering safe decision-making
based on evidence, these tools can contribute to improved
patient outcomes. The establishment of a minimum data
summary within an mHealth application is expected to
facilitate a more consistent and standardized approach to
wound assessment, promoting enhanced clinical decision-
making and optimizing the quality of care provided to
patients with complex wounds.

Stating the group’s agreement in qualifying the variables
presented in the questionnaire as relevant and very relevant,
we can assume that we have built a comprehensive, di-
versified tool (for various types of complex wounds and
contexts) and that it can be a useful instrument for assessing
the patients with complex wound. Resulting from the
analysis of the participants’ speeches, we can find, un-
derlyingly, different concerns, related to the context where
they develop the practice of caring for the patient with
a wound (context of primary healthcare versus hospital

context). The focus on providing the tool with integration/
support mechanisms for caregivers also has, in their
speeches, a different preponderance, depending on their
context of care practice. We consider that it was this as-
sortment of contributions, due to the diversity of responses
and homogeneity of the group of participants, which gave
a comprehensive and diverse character to the tool that was
built, as it was previously mentioned.

We obtained greater divergence in the group of experts,
and from the analysis of interactions, we infer that the
participants attribute greater relevance to the local assess-
ment of the wound rather than to the global assessment of
the patient with the wound, since they exclude the variables
of the clinical history of the user of the data collecting tool.
This choice of the participants is consistent with what is
described in the literature, since the characteristics of the
wound have a greater impact on healing than on systemic or
demographic factors [45].

The identification of a greater number of characteristics
by the group of nurses underscores the significance of an
electronic mHealth tool in supporting decision-making for
less experienced nurses in wound care. This finding high-
lights the utility of such a tool in providing comprehensive
guidance and support to nurses who may have limited
expertise in managing wounds. By incorporating a wide
range of essential characteristics into the mHealth tool, it can
effectively enhance the decision-making process, promote
standardized care practices, and improve patient outcomes.

By obtaining a 100% consensus among the participants,
we consider that the subdomains associated with diseases
(patient’s clinical history), types of tissues in the wound bed
(wound assessment), and type of debridement (treatment)
are essential in the minimum summary of data.

In the theme of distinctive criteria based on the type of
wound, the expert group made notable contributions by
suggesting more specific criteria for each type of wound. This
analysis serves to emphasize the important aspects that
should be assessed in each specific wound type and establish
the necessary criteria for differential diagnosis to be
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incorporated into the mHealth application. The expert
group’s input highlights the importance of considering these
factors when assessing and managing different types of
wounds. These criteria provide valuable guidance for
healthcare professionals in making accurate diagnoses and
implementing appropriate interventions tailored to each
specific wound type. Incorporating these criteria into the
mHealth application can enhance the accuracy and effi-
ciency of wound assessment and ultimately improve the
quality of care provided to patients with complex wounds.

Participants reached a consensus on the significance of
evaluating previous surgical history, ABI assessment, nu-
tritional status, support network, care context, self-care, and
wound recurrence.

The theme Flowcharts for approaching patients with
wounds generated less discussion among the group of
nurses, as only one participant had prior knowledge of this
type of tool. However, the expert group, in addition to being
familiar with flowcharts, applied mnemonic devices, stating,
for example, that “mnemonics are only guiding lines but end
up helping to systematize wound assessment and approach. I
use TIME an TIMERS (. . .) they help me choose which agents
to use in each intervention area, seeking simplicity, ease of
retention, without too many parameters, and in that sim-
plicity, helping me choose a simple and targeted treatment.”
Another expert added, “I always try to evaluate and record
using the same sequence to create some evaluation autom-
atisms, save time, avoid information losses, enable evaluation
and outcome comparisons.” Flowcharts or acronyms can
promote teaching and quick learning in evidence-informed
care for the patient with wound, maximizing healing po-
tential and ensuring a comprehensive assessment [46].

In the theme Characteristics of an app focused on the
wound care, the importance of image stands out, both for the
comprehensive assessment of patients with wounds and for
incorporation into mHealth applications. The use of digital
image systems in wound care has proven advantageous and
superior to clinical evaluation, as they have the ability to
accurately and consistently measure changes in wound size
and healing over time in a standardized manner, thus
contributing to decision-making [47, 48]. They also have the
advantage of improving the experiences of patients and
caregivers by facilitating communication among various
healthcare professionals [49]. Systems that allow for wound
size assessment through imaging are important not only for
monitoring wound progression but also for predicting
wound healing [45, 50, 51]. Key characteristics of mHealth
applications that emerged from the discussion included the
ability to share images, promote communication between
professionals and patients/families, support decision-
making, and ensure safety in action.

The Alerts to be included in a health app dedicated to
wound treatment were more focused on vascular assessment,
referral, and reassessment, which are commonly recom-
mended for lower limb ulcers [46, 52, 53].

It is important to recognize that implementing a clinical
decision support system application has its challenges. Some
of the common challenges associated with using decision
support systems include lack of flexibility, lack of logical

flow, lack of time for data entry, lack of computer skills,
resistance to the use of technologies, lack of training, lack of
information about system implementation, workplace cul-
ture, lack of trust and credibility, constant alerts, lack of
interoperability, and frustration when using applications
[54, 55]. Furthermore, it is important to consider the need to
keep system knowledge constantly updated, as well as deal
with the specific vocabulary used and possible changes in the
workflow, which can affect the effectiveness and acceptance
of these systems [56]. For nurses, we can also add the lack of
understanding of the development of knowledge of the
decision-support system to support nursing practice and the
lack of representation of the nursing process in these systems
[57]. It is observed that there is a certain resistance and lack
of involvement of professionals about these tools [55, 57].

The use of health information systems facilitates re-
search, data comparison, communication, data-driven
decision-making, resource management, result monitor-
ing, error reduction, care safety, and personalized healthcare
[58]. These systems also ensure that a high quality of care is
provided, since they reduce potential divergences in
decision-making, inherent to the different levels of expertise
of the different care providers. These benefits can be
transversal to the context of the injured patient when using
an information system with a minimum summary of data
established for the complete assessment of the patient and
their wound.

4.1. Limitations. Several limitations should be acknowl-
edged in this study. First, the sample size was smaller than
originally intended, which may have restricted the richness
and diversity of the discussion among participants. A larger
sample size would have allowed for a more comprehensive
exploration of perspectives and a deeper understanding of
the topic.

Second, it is important to recognize the subjective nature
of the discussion. Although efforts were made to promote
open and inclusive dialogue, individual opinions and ex-
periences may have influenced the outcomes. It is worth
considering the potential impact of bias or personal pref-
erences on the identified themes and subthemes.

In addition, the development of the wound assessment
tool was primarily based on existing literature without
a systematic review. While the tool was informed by relevant
evidence, the absence of a systematic review may have in-
troduced potential gaps or inconsistencies in the selection
and inclusion of specific variables. Despite these limitations,
this study provides valuable insights into the development of
a clinical data model and the potential of digital solutions in
wound care.

Participants did not provide feedback on the results, and
we only obtained verification from three researchers, which
can be considered an aspect to improve in future research.

Another possible limitation of the study refers to the low
internal consistency values since we did not reach data satu-
ration, due to the predefined selection of the number of sessions.
However, what interested us was the emergence of important
themes related to the question and objective of the research.
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4.2. Implications for Nursing Practice. This study has con-
tributed to the development of a clinical data model for
an integrated assessment of patients with chronic or
complex wounds, addressing the specific needs expressed
by nurses to support evidence-based decision-making in
wound care. This minimum data summary can be in-
tegrated into an app to support the nurse’s decision-
making and the standardized assessment of the patient
with a wound.

A structured assessment and adequate management of
nursing care provide several benefits to the patient, such as
faster healing rates; reduction in the physical, emotional, and
socioeconomic impact of complex wounds; reduction in
associated costs; and increased nurse and patient satisfaction
when achieving expected results [10].

5. Conclusions

The identification of five key themes in this study, namely,
the assessment of patients with complex wounds, distinctive
criteria based on the type of wound, flowcharts for
approaching patients with wounds, characteristics of an app
focused on the wound care, and alerts to be included in the
mHealth dedicated to wound treatment, provided a com-
prehensive framework for the development of a digital so-
lution. The theme of characteristics of an app focused on
wound care is as follows: image, communication, decision-
making, and safety. These subthemes highlight the impor-
tance of efficient communication, evidence-based decision-
making support, utilization of imaging technologies, and
ensuring patient safety within the context of wound care.
The utilization of standardized assessment tools and wound
monitoring systems not only facilitates the collection of
relevant data but also enables the generation of outcome
indicators and quality of care measures for patients with
chronic or complex wounds. By serving as guides for best
practices in wound care, these tools have the potential to
improve health outcomes, enhance economic efficiency, and
positively impact the overall quality of life of patients with
wounds and their caregivers.

The findings of this study contribute to the advancement
of evidence-based wound care by establishing a robust
clinical data model and highlighting the significance of
incorporating digital solutions, such as mHealth applica-
tions, in the management of patients with chronic or
complex wounds. Further research and development efforts
should focus on the implementation and evaluation of such
digital interventions to ensure their effectiveness and
widespread adoption in clinical practice.
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