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Abstract

The Impact of Al-Integrated Smart Dressings for Adaptive Management of Chronic Leg

Ulcers: A Survey-Based Study of Healthcare Professionals

Lakshmi Krishna

Chronic leg ulcers (CLUs) represent a persistent and resource-intensive challenge in
healthcare, often characterised by prolonged healing times, high relapse rates, and significant
impacts on patient quality of life and healthcare expenditure. Conventional wound care
methods are frequently limited by their reactive nature, highlighting the need for more adaptive
and data-driven solutions. Recent innovations in Al-integrated smart dressings, equipped with
biosensors and wireless data transmission, offer the potential to transform wound management
by enabling real-time monitoring of wound biomarkers, personalised therapeutic release, and
clinician-informed interventions.

This study employs a survey-based approach to examine healthcare professionals’ perceptions,
adoption patterns, and experiences with Al-enabled dressings in managing CLUs. Participants
included wound care nurses, dermatologists, vascular surgeons, and general physicians. The
findings indicate strong professional optimism regarding the clinical benefits of these
technologies, with perceived improvements in wound healing, patient comfort, and quality of
care. However, significant barriers remain, including costs, training needs, and integration
challenges within existing clinical pathways. Despite these limitations, enablers such as
enhanced patient outcomes, time efficiency, and growing technological acceptance were
identified as driving forces for adoption.

The research contributes to understanding how innovative digital health solutions are viewed
within frontline clinical practice, bridging the gap between technological development and
real-world implementation. The study underscores the importance of addressing systemic
barriers, enhancing training, and developing supportive policy frameworks. Ultimately, Al-
integrated smart dressings hold considerable promise to reshape chronic wound management,
improving patient outcomes and healthcare system efficiency.

keywords

Chronic leg ulcers (CLUSs)
Al-integrated smart dressings
Real-time monitoring

Healthcare professionals’ perceptions
Adoption barriers

AR
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1. Introduction

1.1 Purpose of the Study

Chronic leg ulcers (CLUs), especially the types of these ulcers that are due to the changes
in venous circulation of the capillaries of the legs, are a chronic problem in the sphere of
wound treatment, associated with the long-time of the wound healing process and the
related frequent relapses, which significantly decreases the quality of life of a patient and
causes the significant burden on health care authorities. Conventional methods of wound
care do not allow for delivering timely and tailored interventions, which leads to higher
costs and a prolonged treatment period. More recently, a new era of adaptive, data-driven
wound care has arrived in the creation of Al-integrated innovative dressings. The latter-
generation dressing is programmed to measure wound parameters in real-time, establish
therapeutic fluid release, and then transmit actionable data to the clinicians so that

individualized treatments can be planned (Dong and Guo, 2021; Jiang et al., 2022).

The main objective of this study is to explore the perceptions, experiences, and attitudes
of healthcare professionals within the framework of utilizing chronic leg ulcers using
these Al-smartened, graced dressings. The use of such technological advances in the
clinical setting is uncertain, even though the use in the clinical setting is promising. The
proposed study aims to support the given statements with empirical evidence based on
the survey on the perception of these dressings in a clinical setting, as well as their scope
of use and implementation barriers. This study will help in the understanding of the real-
world acceptance and clinical relevance of innovative wound technologies through
interaction with the healthcare providers that could involve wound care nurses,

dermatologists, vascular surgeons, and general physicians, among others.

1.2 Study Context

The prevalence of chronic leg ulcers is estimated at around 1.3 percent of the total world
population, and the majority of those affected are aged individuals with venous
incompetence or diabetes. It is known that these wounds are tough to heal, and they tend
to be long-term conditions that severely hinder mobility, leave one at a heightened risk of

infection, and are highly susceptible to medical care. The overall effect on the healthcare
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systems involves costly treatment options, frequent admission to hospitals, and enormous

resource distribution (Coelho Rezende et al., 2022).

The most recent developments in innovative wound dressings, specifically, their
integration with Al and digital health technologies, are becoming potentially
transformative. Biosensors are embedded in these dressings that can sense wound
biomarkers, including pH, temperature, moisture, and wound inflammation-related
enzymes like MMP-9. Combined with wireless data transmission and controlled
therapeutic release, these are the systems that allow performing highly personalised
wound care and timely intervention (Deng et al., 2024; Jiang et al., 2022). Proactive, for
example, some innovative dressings can liberate antibacterial agents in the event of

infection, providing a proactive mechanism of wound management (Zhang et al., 2021).

The use of such devices fits within broader trends in digitalised health and personalised
medicine in which same-time data and individualised treatment are becoming more
highly prized. Nevertheless, it has not been able to fit in with clinical processes perfectly.
Clinicians deal with the changing guidelines, mounting complexity, and an elevated need
to integrate high-tech (Long et al., 2022). It is also essential to learn how the clinicians
view and interact with such innovations, and this is so because wound care is not an
undisciplined service. The research is thus placed between digital health innovation and

clinical practice.

1.3 Significance and Justification for the Study

Chronic leg ulcers are both clinically and economically burdensome, making it very
necessary to develop a more streamlined approach to such conditions on a large scale.
The conventional methods of wound care are becoming unfit because of the growing
healthcare expenditure and the ageing population. The next possible area is Al-integrated
innovative dressings, which can potentially improve the healing processes, minimise
healthcare use, and increase the quality of life of patients. But, along with the
technological progress, there exists a significant variation between innovation and clinical

application (Coelho Rezende ef al., 2022; Dong and Guo, 2021).

Most of the literature so far concentrates on the technical performance of innovative
dressings as the precision of sensors, material science, and bio-functionality, as opposed

to application in real-life healthcare conditions (Long et al.,, 2022; Deng et al., 2024).
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Little research concerning the attitudes of the healthcare professionals, awareness, and
patterns of adoption has been done. However, the human factor is extremely important
when it comes to transforming innovation into daily practice. Enlightening the clinician
perception can help to recognise cost-related barriers, training opportunities, and
interoperability, which can halt implementation even in cases where devices are

efficacious clinically (Zhang et al., 2021).

There is a need to adopt a quantitative survey method to record a wide and objective
picture of existing activities and mindsets within a broad spectrum of medical experts.
Through the collection of data in a structured manner, involving wound care nurses,
dermatologists, vascular surgeons, and general practitioners, the following study will
identify practical recommendations on behalf of medical device developers, policy

makers, and health service planners.

The effects that may arise are vast. The study can be utilized in the creation of training,
policy, and clinical protocols that can facilitate the use of evidence-based adoption.
Furthermore, unmasking proving variables that matter in clinical decision-making and
patient-centred care, the study helps achieve the current transition to a more personalised
and technologically capable system of delivering healthcare. Finally, this study brings a
bit of distance, the distance between innovation and an increased clinical outcome in the

management of the conditions of chronic wounds.

1.4 Aim and Objectives

The purpose of this study is to investigate the perceptions, experiences, and attitudes of
healthcare professionals towards the use of Al-integrated smart dressings in the

management of chronic leg ulcers.

This study aims to systematically explore healthcare professionals’ awareness, adoption
rates, perceived effectiveness, and the main barriers and facilitators influencing the use
of Al-integrated smart dressings. By gathering quantitative survey data from wound care
nurses, dermatologists, vascular surgeons, and general physicians, the research will
identify trends and key factors that impact clinical uptake and day-to-day utility. The
study will also assess how Al-driven data from smart dressings influences clinical

decisions and personalisation of treatment strategies.
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The research hypothesis is: Healthcare professionals who utilise Al-integrated smart
dressings for chronic leg ulcer management will report significantly greater perceived
effectiveness in wound healing outcomes and patient quality of life compared to those

using conventional dressings and will identify fewer barriers to clinical adoption.

The research question is: How do healthcare professionals perceive the effectiveness,
adoption, and implementation barriers of Al-integrated smart dressings in the
management of chronic leg ulcers, and what impact do these technologies have on clinical

decision-making and patient outcomes?
The objectives of the research are as follows:

I.  To assess healthcare professionals' perceptions of the effectiveness of Al-
integrated smart dressings in improving wound healing outcomes and patient
quality of life for chronic leg ulcer management.

ii. To evaluate the extent of adoption and usage patterns of Al-integrated smart
dressings in clinical practice across different healthcare settings.

iii.  To identify perceived barriers and facilitators to the clinical implementation of Al-
enabled smart dressings, including issues related to usability, cost, training, and
integration with existing care protocols.

iv.  To explore the impact of Al-driven data and feedback from smart dressings on
clinical decision-making and personalised wound care strategies.

v.  To analyse differences in attitudes, adoption, and perceived value of Al-integrated

smart dressings among various healthcare professional roles.

1.5 Structure of the Study

This dissertation is structured to provide a comprehensive investigation of the research
topic. The Introduction chapter sets the scene by outlining the motivation for the study,
noting the clinical significance of chronic leg ulcers, and identifying the existing

knowledge gap. It also presents the aims, objectives, and overall layout of the dissertation.

The Literature Review synthesizes and critically evaluates existing research, drawing on
textbooks, peer-reviewed journals, and authoritative online resources. This chapter
situates the current research within the broader academic landscape, noting both
consensus and unresolved questions, and clearly leads the reader from established

findings to the specific focus of this study.
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The Research Methodology chapter details the chosen research design, justifies the use
of quantitative surveys, and explains the data collection and analysis strategies. It includes
participant selection criteria, the conceptual framework, and addresses -ethical

considerations relevant to the study.

The Findings and Analysis chapter presents and interprets the results of the primary
research, using statistical methods and visual data representations. The analysis draws
meaningful comparisons with the literature review, providing nuanced insights into the

topic.

Finally, the Conclusions and Recommendations chapter summarizes the key findings,
discusses practical and academic implications, acknowledges limitations, and offers

recommendations for future research and practice.
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2. Literature Review

2.1 Introduction

Leg ulcers, especially CLUs, are clinically persistent because they are very slow to heal,
leading to frequent recurrences with subsequent severe effects on the quality of life of
affected patients. Even though many developments have been achieved in wound care,
CLU is still challenging to treat, which in most cases necessitates a multidisciplinary
approach and a time-consuming course of treatment. The efficacy of the traditional
treatment approaches, such as compression therapy, dressings, and surgical procedures,
is inconsistent, and the success of healing processes can be negatively affected due to the
presence of comorbidities, non-adherence, and constraints of healthcare systems (Aburn

et al., 2025).

Despite these difficulties, there has been a disruptive technological change in the wound
care industry with the introduction of Al-integrated innovative dressings. Such dressings
take advantage of embedded sensors and Al algorithms to provide real-time monitoring
of wound parameters, including moisture, pH, and temperature. This field of
technological enhancement presents the possibility of adjustable, custom-fitted wound
care, which enables timely care and decreases travel-related clinic visits, and enhances
healing courses. Al-based systems, instead of traditional dressings, which involve passive
coverage only, are designed to change wound care to an active data-driven process that
has the potential to advance patient safety and clinical decision-making (Beidas et al.,

2021).

It is critical to evaluate the views and points of healthcare professionals on the feasibility,
usefulness, and acceptability of such technologies in everyday practice. The technical
aspect of Al performance does not merely determine the success of Al-powered
innovations but also depends on how it is accepted by those who have to use it, such as
nurses, dermatologists, and general practitioners. Ease of use and perceived clinical value,
as well as workflow fit and training, impact the uptake and continued use of these factors

(Aghakhani ef al., 2021).

This literature review examines the available evidence on Al-integrated innovative
dressings, where the searches are limited to the opinions of healthcare professionals. This

review is organised into six thematic units, starting with clinical effectiveness and
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progressing through implementation barriers and interprofessional differences, a gap
analysis, and a conclusion. The aim is to synthesise existing evidence, shed light on the
issues regarding implementation, and guide future studies in this field of Al-based wound

care (Barlaam et al., 2022).

2.2 Effectiveness of Al-Integrated Smart Dressings

2.2.1 Evidence of Wound Healing QOutcomes

Recent pre-clinical research studies and clinical trials reveal encouraging results of
innovative dressings during the treatment of chronic wounds such as venous leg ulcers
and diabetic ulcers of the foot. As an example, Beraldo et al. (2025) carried out a
randomised controlled trial (RCT) that examined a silver-containing smart dressing
treating hard-to-heal venous leg ulcers. The study indicated severely reduced rates of
inflammation and exudate and considerable distributions in wound healing processes as

compared to regular dressings.

On the same note, there are smart hydrogel harnesses that can be used to enable the
delivery of controlled drugs and establish optimal moist surroundings of wounds. Chen
et al. (2023) also note that the application of intelligent responsive-hydrogel dressings
that respond to wound microenvironment created by releasing therapeutic agents during
specific time intervals enhances the healing of diabetic ulcers. According to the research,
due to the inclusion of Al in such systems, assessments of wound status can be conducted

continuously, which also enhances the accuracy and time of intervention.

Smart dressings have consistently shown better results when compared with the
traditional method of saline or inert dressing. Devesvar et al. (2025) compared the
advanced biologic and technology-enhanced dressings to conventional normal saline.
They arrived at the finding that more epithelialisation took place in the former use than
in the latter use. In addition, Al-enhanced functions, including thermal and moisture
sensing, allow initiating changes in treatment proactively and make it impossible to
achieve with other conventional dressings (Dong and Guo, 2021). The advancements
decrease the possibility of long-term inflammation and contribute to more stable healing

patterns.
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2.2.3 Impact on Patient Quality of Life

Better clinical results of the Al-integrated dressings are linked to the improvement of
patient experience. Since chronic wounds can present with considerable pain and lifestyle
interference, any development that can decrease the time taken for wound healing may
lead to a positive quality of life change. According to Beraldo et al. (2025), patients with
innovative dressings were associated with fewer dressing change frequencies and

discomfort, which provided better patient satisfaction and compliance.

Pain management is specifically useful in wound management; dressing is usually
painful. Innovative dressings, due to their ability to provide the right healing environment
and decrease the frequency of dressing, help reduce pain during procedures (Chen et al.,
2023). In patients with chronic graft-versus-host disease, an eminently painful ulcerating
disorder, Chen et al. (2024) have noted that they reacted favorably to new forms of

dressings, attributing reduced pain and accelerated skin healing.

In addition, due to high accelerated rates of healing, the rate of complications like
infections and readmission to hospitals will be reduced. Such consequences can also
indirectly improve the mobility and autonomy of patients sooner than conventional

measures (Dong and Guo, 2021).

2.2.4 Limitations of Current Effectiveness Data

In spite of the positive findings, there are limitations in existing evidence that limit the
ability to generalise. Other studies, such as the research by Chen et al. (2024), Devesvar,
Shetty, and Ramesh (2025), among others, are based on cases or a few participants, and
this lowers the certainty of the statistical conclusions. On the same note, although the
design applied by Beraldo et al. (2025) was RCT, the study covered only a single centre,

which might decrease external validity.

Dong and Guo (2021) explain that most of the published studies on Al-smart dressings
are in the pre-clinic or conduct tests on prototypes, and still, very few provide a
longitudinal evaluation of long-term results or cost-effectiveness. Chen et al. (2023) are
also explaining the necessity of more homogenised, multi-centre studies that would
ensure the long-term clinical efficiency and security of innovative dressing technologies

in larger patient populations.
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2.3. Adoption and Usage patterns in clinical practice

2.3.1 Current Adoption Rates Globally and Locally

The body of global adoption of innovative dressings with the incorporation of Al is still
uneven. Due to favourable digital health policies and investments in innovation,
innovative wound care technologies have gradually and steadily become integrated in
high-income countries, such as those in Western Europe and North America (Farahani
and Shafiee, 2021). Such areas usually possess more advanced hardware and software
that allow embedding digital tools into the clinical workflow, thus supporting the initial

introduction of smart wound care devices.

On the contrary, the penetration in the lower and middle-income countries is low because
it faces infrastructural, economic, and regulatory hurdles. As Foffa et al. (2022) have
noticed, even in the European context, such developed products as hydrogel films in
combination with biologically active substances are often limited to specialised centres
and barely enter widespread clinical practice. Consequently, the world picture is
dominated by an uneven distribution of innovative dressing technologies, which tend to

replicate larger gaps in healthcare digitisation.

Regarding the care of chronic wounds, even Elgarhy et al. (2020) pointed out that, in spite
of platelet-based interventions' biologic interventions gaining popularity, the
implementation of smart Al components into basic care is yet at an experimental stage in

most medical practices.

2.3.2 Usage Patterns Across Care Settings

The utilisation of smart dressings differs quite significantly depending on the setting of
care. Hospitals and wound care centres are the most likely to become early adopters; they
have easier access to trained staff, data infrastructure, and funding mechanisms. The
settings promote the gathering of patient information when it is real and make monitoring

processes more efficient since the functionality is integrated (Farahani and Shafiee, 2021).

But within the community clinic and home-based health care setting (where most of the
real business of chronic wound care is done), the use is less liberal. In the context of an
intervention with innovative medication packaging in elderly patients at home, Faisal et

al. (2022) provided insight into the issue of technology integration in the non-hospital
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environment in general. These were minimal caregiver education, digital literacy levels
in patients, and instability in wireless data transfer, among others, that are of interest to

the application of innovative dressings at home.

As revealed by Guo et al. (2024), when technology is integrated into a structured care
program (e.g., elderly care programs), the actions of using innovative health solutions at
home can be massively implemented in a highly effective manner. The observation lends
credence to the fact that intelligent dressings may be more effective within decentralised

forms of care, so long as they form an element of system organisation.

2.3.3 Factors Adoption Influencing

The spread of Al-based wound bands tends to adopt the usual diffusion of innovations,
where the early buyers are typically institutions with research-driven orientations and
aggressive digital plans. Only clinical results do not always drive such adopters;
organisational needs also play a role in this decision, e.g., by shortening hospital stays

and increasing patient satisfaction (Smith et al. 2024)

In contrast, cost, uncertainty, and expertise barriers are commonly experienced among
laggards. Elgarhy et al. (2020) found support for these conjectures to some extent: in
facilities that have not established wound care protocols, even biologic therapies do not
gain traction readily, which likely suggests that the use of innovative dressings faces an

even more uphill battle unless they are supported by education and workflow integration.

Orders and incentives, policies, and funding are also relevant enablers and barriers. Faisal
et al. (2022) made it a point that the adoption of digital health in older adult populations
was only achieved when the design of a system was aligned with the national health
policies and concurrently co-designed with the end-users. Using this with wound care at
hand, it is clear that wound care needs support of policy making, that is, there needs to be
a top-down support to provide its use with clear reimbursement and safety policies in

place in order to vastly facilitate the benefits of using innovative dressings.

Furthermore, Foffa er al. (2022) managed to determine that institutional champions
promoting change and incorporating innovation into usual workflows were an advantage
with clinical innovations, such as hydrogel-based platforms. This also justifies why

leadership and local clinical champions are also crucial to the adoption of behaviours.
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2.4. Implementation barriers

2.4.1 Integration with Usability and Workflow

Although technological advances herald a value that might be realised in Al-integrated
innovative dressings, one of the significant obstacles to adoption is represented in terms
of usability and compatibility with current clinical workflows. As Jones and Weiner
(2024) note, the complexity of adopting new technologies is one of the issues that affects
the adoption of the same within evidence-based practice, especially within time-
constrained clinical settings. Digital Smart dressings involve the combination of a
monitoring and data interpretation procedure into the wound management process, so the
clinicians are forced to both learn the new tooling and adjust the established guidelines.

Such a transition requires tremendous organisational and training support.

Even in comparative trials of advanced wound dressings, including those conducted by
Joergensen, Blaise, and Svensson (2022), the problem of usability has been revealed in
the case of non-Al-based wound dressings. The clinicians experienced some issues with
dressing application and adherence in real-life settings, which signifies that even the
simplest integration problems exist. Thus, no one should expect the Al-enhanced systems

to be used without problems and conducting evident onboarding and staff involvement.

2.4.2 Economics and Cost-Related Barriers

Implementation cost of smart dressing is another central obstruction, especially when it
comes to a low-resource healthcare environment. Kulkarni, Deshpande, and Lokapure
(2022) quoted an example of chitosan-based dressings, which provided clinical
advantages but were not widely used because of the significant cost of procurement. This
problem is further complicated with the Al-integrated system, which incorporates
sensors, connection modules, and data processing platforms-one more layer of the

hardware and software costs.

Besides, in most health systems, there is no identified reimbursement pathway towards
such advanced technologies. Kumar, Sahu, and Sharma (2024) noted that the availability
of new antimicrobial dressings in the post-market scenario frequently occurs before
reimbursement policies have been made, hence requiring institutions and patients to

undertake the financial implications of early adopters. Funding for innovative wound
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dressings will likely be limited unless cost-efficiency is proved over the long term on a

formalised economic model.

2.4.3 Barriers Related to Data Privacy, Security, and Regulations

Data control is also of paramount importance to smart dressings that carry Al and the
ability to use wireless transmission. Although these questions are not assessed directly in
some studies, Jones and Weiner (2024) emphasise the need for regulatory and ethical
aspects of the adoption of health technologies. Seeing that Al-enabled dressings will
gather and transfer sensitive health information, notably wound images or various patient
identifiers, regulation adherence, including the General Data Protection Regulation

(GDPR), is not an option.

There is also some challenge in the approval and classification of devices. Al-enhanced
dressings are in a complicated regulatory area, and it is essential to test both clinical and
digital aspects. Morilla-Herrera et al. (2020) list the value of trial standardisation in
wound care and point out that, even in the case of standard biologic dressing, relevant
regulatory delays can be present. The use of Al artefacts makes this problem even worse

and delays the way to clinical application.

2.4.4 Organisational and Infrastructure Barriers

This also requires access to wider organisational infrastructure in the application of Al-
based dressing technologies. Outlets should not only have the infrastructure to
accommodate smart devices but also have IT personnel to fit these solutions into
electronic medical records (EMRs) and data stores. Joergensen, Blaise, and Svensson
(2022) highlighted the fact that even with a multicentre trial, logistical challenges in
arranging dressing procedures among the various sites ran the risk of time delays in

implementation.

In addition, the commitment of the leadership is necessary. According to Jones and
Weiner (2024), the perception of organisational support shows a significant correlation
with the willingness of the staff to adopt new practices. In cases where leadership has not
given technological innovation specific consideration, either because of risk bluff or lack

of funds, the use of innovative dressings is still constricted. Resource constraints, such as
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a shortage of specialised personnel and overworking clinical teams, do nothing but

diminish the implementation capacity further.

2.5. Facilitators of Successful Implementation

2.5.1 Effective Training and Education

Education and training are essential facilitators of a successful implementation of Al-
based intelligent dressings. These technologies are complex, and there is a need to have
a structured and sustained upskilling initiative that will make their use practical and safe.
Moussa et al. (2021) highlight a facilitation strategy to overcome the implementation
challenge concerning context-specific barriers. Their efforts in the domain of community
pharmacy underline the importance of training interventions in being tailored to the local
need and local practice setting, which is both true and must hence be applicable in the

adoption of smart dressing in the domain of wound care.

2.5.2 Leadership and Organisational Support

Another crucial factor involved in implementation success is organisational support, such
as leadership activity and multidisciplinary teamwork. As Moussa et al. (2021)
emphasise, implementation champions are crucial in achieving change because they
encourage a team and eliminate communication barriers between departments. Local
leaders within wound care, e.g., specialist nurses or wound care consultants, advocating
the use of smart dressing and supporting their peers throughout the transition period, are

examples of how this can be applied to wound care.

Moreover, an enabling environment is formed by an organisational policy that stimulates
innovation and allocates funds for pilot testing as well as integrating digital health in
strategic objectives. According to Liden et al. (2024), institutional support was critical in
multicentre studies with the use of new wound dressing materials to ensure recognisable
participation in the study protocol and data collection at all sites. They indicate that
commitment on the policy level could simplify logistics and create an adoption

momentum.

Page 13 0f 138



The use of a cross-disciplinary team structure also promotes implementation. Al-
integrated dressings are usually complex and require the contribution of IT professionals,
clinicians, and administrators. Articles like the one by Meaume et al. (2024) demonstrate
that effective ulcer care can sometimes emerge as an integrated care model, in which

communication and cooperation between providers are collectively prioritised.

2.5.3 Adoption Supporting Technological Advancements

Improvements in device design and interoperability should be the key facilitators
addressing most of the issues listed in previous themes. The study by Mikosinski et al.
(2021) showed that the introduction of materials that are efficiently utilised by a user,
including hyaluronic acid gauze, positively affected patient comfort and clinician
satisfaction. Applying this to intelligent dressings, the flexibility of a sensor, the wireless

transmission of data, and an innovative interface boost acceptance.

Also important is the interoperability with the existing electronic medical record (EMR)
systems. Lee ef al. (2023) demonstrated the improved results of their Al-based dietary
and glucose-monitoring platform when put as part of a larger digital health ecosystem.
This highlights the need to ensure that innovative dressings are not just able to collect
data. Still, they can also communicate effectively with the hospital information systems

so that clinical decisions can be made on a factual, real-time basis.

Another aspect of the importance of innovative wound care products, Liden et al. (2024)
underline, is the necessity to show the objectivity of their performance enhancement in
comparison to traditional products. The technological innovation that will interest both
clinicians and health administrators in the real world is the one that will be equipped with
better clinical outcomes. This product should have a quicker recovery profile or reduction

in complications.

2.6 Clinical Utility and Decision-Making

2.6.1 Wound Assessment using AI-Driven Data
Management of chronic leg ulcers (CLUs) has been based on the premise of using

subjective wound assessment, physical examination, which has resulted in variable
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evaluation and late healing interventions. Smart dressing Al-integrated systems are
currently having a revolutionary effect of redefining this paradigm. The dressings are able
to collect and interpret wound-based outcomes like exudate amounts, pH, temperature,
and biochemical benchmarks in real time. This diagnostic and prognostic feature
promotes early detection of wound/infection deterioration, which helps to initiate vaccine

activity beforehand (Sarker et al., 2023).

The clinical decisions also become informed by the integration of constant monitoring of
wounds with the help of Al-augmented fabrics. Sarker ef al. (2023) argue that Al-driven
smart wearables with implemented biosensors may provide help by transmitting real-time
data to the medical workers and allow remote monitoring and patient-directed actions to
occur in time. Such a stream of continuous data helps avoid the risks of subjective
misjudgements, as well as promotes a versatile attitude toward wound care, at least in

home-based or rural practices.

In addition, the integration of such digital diagnostics with clinical observations-based
evidence, as provided by Oropallo et al. (2024), proves that the quality of life in the
context of wound-related cases greatly improves as soon as objective and data-driven
decision-making models are chosen. Thus, the wound assessment tools powered by Al
are not only add-ons to wound assessment but are swiftly becoming imperative to current

reactive wound management.

2.6.2 Customisation of Care Plans

Among the most significant effects of Al-based dressings is that they can enable the use
of individualised treatment approaches. These technologies can be used to iterate through
wound care plans regularly through real-time dynamic feedback loops. In their case, Park
et al. (2020) cited the findings of Al platforms in chronic care, especially those pertaining
to diabetes management, and concluded that they are evidence of the usefulness of a
model of continual adaptation in terms of wound care, where the healing trajectory can

be less than confident.

The possibility associated with the ability of Al to present preventative, preliminary
warning measures, including the determination of non-responsiveness to an active
dressing or the emergence of inflammation, the traditional reactive method is are

decision-support tool available to clinicians. Although results were obtained in arterial
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ulcers only (Pasek et al., 2023), they showed that the combination of active dressings with
hyperbaric therapy may produce synergistic effects, and with the help of Al systems
predicting when it might be imperative to use adjunctive therapies, the treatment

processes could become tremendously proactive and patient-specific.

Besides, as the pilot study by Sima et al. (2022) on the use of platelet-rich plasma (PRP)
therapy with nanofiber carriers established, the individual responses of wounds to
advanced treatment procedures vary significantly between patients. Clinicians can also
follow the recommendations of Al systems that track and analyse these individual healing
reactions to achieve the most effective combination of treatments and schedules. This is
another reason to strengthen the importance of innovative dressing systems through

personalisation.

2.6.3 Effect on Interprofessional Collaboration

The use of Al-enabled innovative dressings has also transformed the cross-functional
process of teams that may be involved in treating CLUs. The process of wound data
automated collection and its storage at one location via the cloud-based platforms helps
to enhance coordination among wound care nurses and dermatologists, vascular surgeons,
and primary care physicians. According to Sarker et al. (2023), in-time Al notification
can be embedded in the hospital monitoring system or remote monitoring system, and the
care team can have synchronised data with each member, which contributes positively to

clinical cohesion.

Under the management of complex ulcers, such nondisruptive data transfer has the
capability of removing unnecessary actions based on intervention redundancy,
minimizing mistakes of communication mistakes, and simplifying the decision-making
process. As an illustration, Park et al. (2020) demonstrated how comprehensive Al
applications in chronic disease management enhanced interpersonal communication and
organisation of care teams, which should also apply to wound care. Similarly, research
projects, such as that provided by Oropallo et al. (2024), contribute to showing that
collaborative care models enabled by objective wound status data enhance patient-

reported outcomes multiple times and decrease the fragmentation of care.

Al-optimised innovative dressings not only provide exceptional technological strength,

but they also become clinical enablers of shared-care pathways. Such kinds of systems
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help to create trust, transparency, and shared accountability among the healthcare

professionals that eventually lead to improvement in patient safety and patient outcomes.

In addition, the study of Lee ef al. (2023) regarding the use of a digital health platform to
manage diabetes showed that targeted education of healthcare providers in Al-based tools
caused a significant increase in levels of user confidence and clinical engagement. This
implies that the successful educational models, especially those that presuppose
combining the diverse forms of professional development with the demonstration of
practical examples and experience, may contribute significantly to promoting the

immersion of wound technologies based on Al in everyday practice.

2.7. Professional Differences in Attitudes and Value Perceptions

2.7.1 Variations according to Professional Role

The attitude of healthcare professionals to the Al-based wound care solutions can be very
different depending on their roles in the clinical setting, responsibilities, and experience
with digital technology. Being the first caregivers in the process of dealing with chronic
wounds, nurses quite often appreciate digital interventions that are helpful in the field of
real-time monitoring and decrease the volume of manual labour. An example was the
study conducted by Silva et al. (2021) wherein, after the wound treatment materials were
upgraded, it not only increased the wound treatment progress but also received more
positive reception by the nursing personnel who found that the emerging technologies

assisted them with the regular dressing and patient care processes.

However, dermatologists and vascular surgeons focus on the accuracy of diagnosis and
the viability of the posted areas. They can accept Al-enabled decision support systems
depending on their perceptions of clinical veracity and evidence-based advantages,
particularly in difficult-to-wound ulcers. Strohal et al. (2021) showed that specialist
clinicians were accepting of new therapeutic opportunities, such as acid-oxidising
solutions, when there was substantial evidence of relative comparisons, showing a sober

yet evidence-based tendency.

In most cases, GPs usually act as referral points in wound care, especially in primary care
services. They mostly see value in its convenience, ability to connect to the existing

EMRs, as well as its capacity to limit inefficient specialist referrals. When it comes to
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easy but clinically proven remedies (e.g., use of silica gel fibre dressings), as found by
Zhang et al. (2023), the confidence levels of GPs towards introducing early-stage wound
management rose, which is an indication of future willingness to employ the more

available innovations.

2.7.2 Effect of Experience and Location, and Culture

The perceived utility of Al-enabled intervention is strongly influenced by the seniority of
a profession, the type of institution, and national or organisational culture. Such as Silva
et al. (2021) pointed out that among clinicians working in academic hospitals and
research-focused institutions, a decade of practice was associated with greater confidence
in experimental biomaterials because they were accustomed to the workings of innovation
cycles. Conversely, early-career professionals practised in resource-limited or rural
institutions were more dependent on the standard care processes more and less sure that
they would incorporate new Al-guided practices in the non-supporting institutional

environment successfully.

Geographic and cultural context also matter. As Strohal et al. (2021) stressed, European
clinicians who took part in the MACAN study were receptive to clinical trial structures
and international standards, implying a demand for standardised procedures above
research ability. In the meantime, Zhang et al. (2023) identified differences in dressing
preferences and treatment plans of people in different regions, and cultural and system-
based norms could influence the enthusiasm and legitimacy of Al or technology-driven

innovation.

2.8. Gap Analysis

An analytic review of the literature by themes identifies various research and practice
gaps that prevent the successful integration and broad-scale practice of Al-integrated

smart dressings in the routine management of chronic leg wounds.

First of all, although a few studies indicate good clinical results, few larger randomised
controlled trial (RCT) studies are available that provide conclusive evidence about the
safety, efficacy, and cost-effectiveness of smart dressing. As an illustration, Zhang and
Lang (2024) provided clinical studies related to the moist dressing and platelet-rich

technology, thus highlighting the necessity of conducting more critical comparative
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studies among various types of dressing technologies, including those based on Al
Nonetheless, these studies are usually restricted in nature and time, and often are not
firmly characterised with control groups, and thus, the results of these studies cannot be

generalised.

Secondly, poor longitudinal data about the long-term course of wound healing, healing-
recurrence rates, and patient quality of life were critical limitations. Zhang et al.'s
observational analysis (2021) provides information on the short-term effectiveness of
sensor-integrated innovative dressings that track the wound microenvironment and
promote healing. However, the results of long-term outcomes and implementation in

clinical practice are not available.

Third, some professional groups and care settings may be underrepresented in the current
evidence base. Although dermatologists, wound care specialists, and other frontline
clinicians are usually covered as well, the views of general practitioners, nurses working
in rural care facilities, and community health workers are rarely represented. This
underrepresentation can create a bias in the adoption trend and perceived usefulness of

Al-enabled dressings on various healthcare ecosystems.

Also, there is poor coverage of economic, regulatory, and patient-centred reviews. For
example, in the study by Zhou et al. (2023), AIEgen-based smart dressing infection
monitoring and treatment are highlighted, yet the authors do not perform straightforward
cost-benefit ratio calculations, do not discuss the regulatory route, and do not mention

acceptability among the end-users (patient and caregiver).

Finally, future studies should be presented through a multidisciplinary, multi-setting
approach with strong clinical trials, longitudinal research, and evaluation in a broader
perspective of stakeholders. By filling these gaps, it will guarantee that Al-enabled smart
dressing becomes not only clinically effective but also equitable, scalable, and oriented

to the requirements of healthcare systems.

2.9. Conclusion

This literature review covered the experiences of healthcare professionals and the
opinions on the use of Al-integrated smart dressing in chronic leg ulcers, combining
evidence on clinical effectiveness, barriers to adoption, facilitating factors, perceived

usefulness, and context-based factors. Throughout the themes, there appears to be a
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common thread of clinical interest and potential of the Al-smart-dressings to transform
wound care by allowing real-time monitoring, real-time detection of infections, and real-
time customisability of treatment. Improved wound healing, decreased clinician burden,
and augmented decision-making are referred to in the studies, and there is harmony with

the goals to assess the value of such innovations to practice.

Nonetheless, the review also reported a significant disparity in existing evidence, namely,
the absence of large-scale RCTs, few longitudinal data, and a paucity of population
variability in professional roles and care settings. Such gaps act as a barrier to widely
adopted and evidence-based policy-making. Additional barriers to this obstacle include
cost, issues of data security, and low digital literacy that complicate implementation,

particularly in low-resource settings.

Practically, the findings assert the importance of collaborative frameworks between
clinicians, technologists, and patients that could be used to co-design Al-enabled
solutions that are user-friendly, scalable, and cost-effective. Institutional and regulatory
assistance will play a pivotal role in including these dressings in the standard treatment

regimen.

The present study relies on this review as it constitutes a solid background of the available
knowledge and a set of domains that are to be investigated further. To be more precise, it
justifies the fact that the investigation of professional opinions should be considered as
one of the determinants of adoption success. There is a gap in future research since the
mentioned areas should become the focus of the interdisciplinary research that will
incorporate clinical, Technical, and socio, socio-economic assessment to determine the
design and implementation of the generation of future innovative wound care

technologies.
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3. Methodology and Research Design

3.1 Overview

This chapter explains the methodology adopted to achieve the research objectives of
investigating healthcare professionals’ perceptions, adoption patterns, and barriers to the
implementation of Al-integrated smart dressings in chronic leg ulcer management. The
chosen quantitative, survey-based approach is applicable for gathering objective,
generalisable data aligned with the study’s aims. This chapter outlines the philosophical
foundation (positivism), research strategy, participant selection, data collection methods,

ethical considerations, and the plan for data analysis.

3.2 Philosophical Stance

Research philosophy serves as the foundation for any empirical investigation that
synthesises the purpose and preconceived notions that govern the study's operation, from
data gathering to the assessment of findings (Sun and Zuo, 2024). The field of health
research is particularly sensitive when it comes to the selection of philosophy, as it not
only determines the methodology but also the validity and relevance of the study findings

(Kiani et al., 2022).

In this research, the identified research philosophy is positivism, which closely relates to
quantitative research and empirical research. Positivism has a basis in the objectivity of
reality, allowing for the measurement and criticism of its understanding through
systematic observation and analysis. It is characterised by its significant dependence on
objective, observable knowledge, rather than subjective interpretation of data, which
makes it incredibly appropriate, according to studies that tend to produce reproducible,

generalisable, and objectively unbiased outcomes (Park et al., 2020).

Positivism, in the context of this study, is an effective theoretical paradigm because it
examines perceptions, adoption patterns, and obstacles related to the use of Al-based
smart dressings by healthcare professionals. The research employs the hypothetico-
deductive method, a characteristic typical of positivist research, in which hypotheses are
developed to explore possible relationships between variables, such as the relationship

between professional role and adoption rate, or perceived effectiveness and frequency of
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usage. Quantitative analysis is straightforward for testing these hypotheses, which can

generate objective evidence to support or refute them (Park et al., 2020).

Following this, the deductive research method is employed, which involves moving from
a general, pre-defined hypothesis to specific empirical research. The deductive reasoning
style flows after an identification of available theories or constructs, in this case,
technology adoption, clinical utility, and barriers to innovative theories, as well as the
development of testable hypotheses. Such hypotheses are then framed, data are obtained
and analysed to support or refute these hypotheses (Prado ef al., 2011). This type of
procedure ensures that the results not only emerge from the existing knowledge but also

are novel, credible, and replicable.

The application of a deductive and positivist approach is especially suitable for the
research purpose, as it requires the gathering and processing of quantifiable data. With its
focus on the quantitative aspects of the sample and objective evaluation, the approach
will once again enhance the generalisability and practical importance of the study,

allowing for a clear, evidence-based description of addressing the research objectives.

3.3 Research Strategy

A research strategy acts as a map of the entire research plan, explaining how data will be
gathered, analysed, and interpreted in the research. The three most popular approaches in
the empirical research are qualitative, quantitative, and mixed methods (Taherdoost,

2022).

Qualitative methods are used to investigate complex phenomena by collecting rich
descriptive data gathered through interviews, focus groups, or observation. These
techniques prove especially useful when one seeks to understand subjective experiences,
meanings, and processes within a specific setting. However, qualitative analysis can be
quite difficult to generalise, and results usually depend on the researcher's interpretation

(Tenny et al., 2022).

A quantitative research approach, on the contrary, is based on the gathering and statistical
interpretation of numerical data. It depends on standardised tools, such as surveys or tests,
to objectively quantify the variables in a large sample (Barroga et al., 2023). In most
cases, the findings can be generalised to larger populations; hence, this method

corresponds well with hypothesis testing, trend-related analysis, and the identification of
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patterns or associations. Combined mixed methods approaches involve the simultaneous
utilisation of qualitative and quantitative methods, allowing researchers to achieve both
depth and scope in their analysis. However, they require additional resources and a

thorough synthesis of the results (Wasti et al., 2022).

This research work takes a quantitative and survey research approach. The rationale
behind this decision is the research objectives: to conduct a systematic evaluation of the
perceptions, adoption levels, and barriers faced by healthcare professionals regarding Al-
integrated smart dressings. The survey may be in the form of a compulsory structured
survey by using closed-ended questions (including Likert scales, dichotomous, and
multiple-choice questions) through which the study could gather objective, standardised,
and quantifiable data from a potentially diverse and large sample of participants. This
makes it flexible to utilise a broad range of statistical analyses (based on applicability) to

test hypotheses, associate significant values, and compare subgroups in the sample.

Structured surveys offer several major benefits in this type of research. To begin with,
they improve the reliability and replicability of the results because all respondents will be
posed with identical questions in the same manner. Second, data collection from a widely
separated group of participants is effective when using a format that allows for
comprehensive representation of different healthcare positions and environments. Third,
the data produced can be statistically analysed to identify trends, differences, and
relationships between the main variables, providing results that can be generalised and

used to make evidence-based recommendations (Ponto, 2015).

Nonetheless, a quantitative survey does have its limitations. The closed-ended question
lacks some depth and detail of personal experiences, and participants are limited to the
set categories. It is also possible to bias responses due to social desirability bias or
acquiescence bias. Nevertheless, the advantages of the quantitative, survey-based
approach, especially its objectivity, expandability, and alignment with the study’s aims,
remain significant and make a quantitative survey-based strategy the most suitable one
for exploring the process of adoption and the effectiveness of Al-integrated smart

dressings among healthcare specialists (Ponto, 2015).
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3.4 Primary Data Collection

Primary data for this research will be obtained through a structured, quantitative survey
designed to systematically assess healthcare professionals’ perceptions and experiences
with Al-integrated smart dressings. The use of a survey methodology enables the
objective measurement and statistical analysis of adoption trends, perceived

effectiveness, and the barriers and facilitators associated with clinical implementation.

The survey questionnaire consists of 31 closed-ended questions that are well related to
the objectives of the study and were obtained after a close examination of the literature in
the field of study. The questions will employ a mixture of Likert-type questions, yes/no
questions, and multiple-choice questions to obtain objective and analysable data. The
design of the questionnaire is such that it aims to resolve the research objectives, thereby
elucidating results of the same stature. The survey will begin with demographic questions,
including age group, professional role, experience with wound care, education level, and
setting of clinical practice, as recommended best practice in survey design, to present the
information in the context of the analysis. The rest of the survey will be posing questions
concerning the perceived effectiveness of Al smart dressing application in wound healing
outcome and quality of life of the patient, patterns and rates of adoption and usage in
clinical practices, the perceived challenges and opportunities of the implementation, such
as usability, cost, training, and integration with current care protocols, clinical utility of

the application and effect of the generated Al information.

The survey will be disseminated through Google Forms. The chosen platform is due to
its accessibility, easy interface, and compatibility with a variety of devices, allowing
participants to access the survey on their portable computers or mobile devices. Google
Forms also provides real-time tracking and monitoring of responses, as well as automatic
data aggregation in an Excel format that can be analysed. The confidentiality and integrity
of survey data are facilitated by the secure character of the platform and limited access to

survey data.

The sample participants will be chosen through purposive sampling, which facilitates the
acquisition and enrolment of respondents with particular knowledge and direct experience
in dealing with Al-based smart dressings for chronic leg ulcers. This type of sampling
technique is especially successful in healthcare settings, where targeted knowledge or
clinical positions must be established to achieve context-specific results (Ahmed, 2024).

The target respondents in this research will include wound care nurses, dermatologists,
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vascular surgeons and general physicians (GPs) who are registered healthcare workers,
holding a degree (at least a bachelor degree) in nursing, medicine or an allied healthcare
degree as BSc Nursing, MBBS, MD, or MS. All participants are to have at least one-year
direct clinical experience with chronic leg ulcers and have to be currently working in a
clinical setting (i.e., hospital, clinic, or community health centre). The survey is voluntary

in nature.

The recruitment process will also depend on professional networking sites, especially
LinkedIn, as some advanced search options will be employed, as well as communication
with more specialised groups, such as those with names like wound care professionals
and dermatology networks, where relevant representatives can be found. Additionally,
outreach on ResearchGate will enable the researcher to connect with clinicians and
researchers working in the fields of wound healing and medical device development. To
even more diversify the sample and reach even more professionals, a snowball sampling
method will be used; the first participants will be asked to refer their colleagues who fit
the eligibility criteria, and in this way, the access to broaden the spectrum of participating
in the sample will be achieved by professionals working in different establishments and

in different locations (Ahmed, 2024).

Accessibility of participants in a study that integrates data from different regions and
clinical settings may be associated with some difficulties, such as the diversity of
engagement rates or the presence of non-response bias. Such difficulties will be overcome
through clear communication of the academic significance of the study, ensuring
confidentiality of the answers, and via multiple online channels used to recruit
participants. Purposive and snowball sampling are expected to be combined to encourage
diversity, allowing professionals working in primary and tertiary facilities, as well as in

geographically diverse areas, to be represented.

3.5 Ethical Considerations and Challenges

The study will be undertaken in accordance with the General Data Protection Regulation
(GDPR) and the ethics guidelines of the Griffith College Ethics Committee (GCEC). An
extensive ethical approval application will be submitted to the GCEC before commencing
data collection. In the given application, the research goals, potential study methodology,

data collection tools, and possible ethical issues will also be outlined. This application
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will be reviewed by both the supervisor and the ethics committee, and any necessary
suggestions or changes will be implemented to ensure that the research conforms to the
institution's ethics rules and the laws governing it. Once an official approval of the study

has been received in the form of a signed ethics form, data collection will be initiated.

The Participant Information Letter (PIL) will be sent to all potential participants, detailing
the purpose, process, risks, and benefits of participation, as well as the voluntary nature
of participation. This document will state that participants have the right to refuse to
answer any question and can leave the study at any point without consequence. All the
information will be conveyed in clear terms, making the participants soundly prepared to

make an informed choice about participating.

The research will place a strong emphasis on maintaining anonymity and confidentiality.
No personal information will be gathered, and if some codes are used to organise data,
they will not be identifying and will be discussed with the researcher and supervisor only.
Data storage of responses will be in password-protected folders on OneDrive approved
by Griffith College. The researcher and the supervisor will be the only people authorised
to access the information. All information will be stored for 2 years after completion of

the research, after which the data will be destroyed.

The risks related to the participants are minimal. However, psychological discomfort may
occur as participants may be critical of their professional activities or perceive a reflection
of judgment in survey questions. Using a snowball sampling method also poses the
prospect of perceived coercion, as participants may feel pressured to respond or send their
associates based on existing working relationships. To mitigate this risk, the voluntary
nature of the program will be emphasised in all phases, and no further pressure will be

exerted on an individual to send anyone.

The study will safeguard the rights of the participants and promote integrity and
inclusivity in the research process by adopting these stringent ethical precautions and

operating in accordance with the advice of the GCEC.

3.6 Approach to Data Analysis

Data analysis for this study will follow a structured, quantitative approach designed to
generate both descriptive and inferential insights aligned with the research objectives.

Upon completion of data collection via Google Forms, all survey responses will be
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automatically exported into a Microsoft Excel spreadsheet. This ensures the efficient

organization of data and prepares it for subsequent statistical analysis.

The first stage of analysis will involve descriptive statistics to provide a foundational
understanding of the data. Frequency analyses will be conducted for each survey item,
allowing identification of the most and least common responses. These frequencies will
be presented as counts and percentages, offering a clear view of trends such as the
perceived effectiveness of Al-integrated smart dressings, rates of adoption in clinical
practice, and the prevalence of reported barriers or facilitators. Measures of central
tendency (mean, median, and mode) will be calculated for Likert scale questions
assessing attitudes toward Al technology, perceived quality of life improvements, or self-
reported confidence in using these devices (Sarmento and Costa, 2017). For categorical
variables—such as professional role, years of experience, and clinical setting—cross-
tabulations will be used to compare responses across subgroups, noting differences and

similarities among wound care nurses, dermatologists, vascular surgeons, and GPs.

Following descriptive analysis, the data will be prepared for inferential statistics using
IBM SPSS Statistics version 27.0. Close-ended responses will be coded numerically to
facilitate statistical testing; for example, “Yes” responses may be coded as 1 and “No” as
0, while Likert scale options will be assigned ascending values from strongly disagree to
strongly agree. Inferential analyses will then be conducted to test for statistically
significant associations in line with the study’s hypotheses and objectives. For instance,
chi-square tests may be used to examine associations between professional role and
adoption rates of Al-integrated dressings, or between years of clinical experience and
reported confidence in using such devices. Analysis of variance (ANOVA) may be used
to compare mean ratings of perceived effectiveness or barriers across different
professional groups or settings. Logistic regression could be employed to explore
predictors of willingness to adopt or recommend Al-integrated dressings, controlling for

demographic and professional variables (Kotronoulas, 2023).

3.7 Conclusion

The chapter has justified itself as a strong quantitative research methodology designed to
address the core research questions. By combining a structured survey instrument,

purposive and snowball sampling, ethical safeguards, and data analysis strategies, the
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methodology ensures that findings will be reliable, valid, and relevant to both clinical
practice and academic inquiry. This approach establishes a foundation for Chapter 4 in

presenting the results of the research.

4. Results and Findings

4.1 Introduction

The chapter describes the results and statistical findings of the survey carried out to
explore healthcare professionals' perceptions, uptake, and experience of Al-integrated
smart dressings for the management of chronic leg ulcers. This chapter aims to present
the results in an ordered, question-focused format that aligns directly with the study aims
and research questions. Every section maps to a specific survey category—demographics
and work history, clinical performance, adoption and usage profile, barriers and
facilitators, training and assistance, data aggregation and decision-making, attitudes and

confidence, and lastly, future expectation.

The analytical strategy employed integrates descriptive statistics (e.g., frequency
distributions and percentages) with inferential procedures such as cross-tabulations and,
where appropriate, statistical tests of association. The blended analytical approach
presents not only a descriptive summary of the sample but also facilitates investigation of

patterns, differences, and relationships among variables.

The findings reported herein constitute the empirical backbone for the discussion chapter
that follows. By connecting statistical results to study goals, findings identify major
professional, geographical, and experiential determinants that influence perceptions of
smart dressings that integrate Al. Thus, the chapter bridges data rawness with
interpretation, thus guaranteeing that evidence is systematically presented prior to being

critically examined against the literature.

4.2 Demographics and Background

Q1. What is your present working role?
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Table 1: Role

1. What is your current Frequency

professional role?

Dermatologist 3
Digital marketing executive 1
Engineer 1
General nurse 2
General physician 4
Pharmacist 1
Pharmacist 2
Vascular surgeon 7
Wound care nurse 11

The survey encompassed a diverse group of respondents from various healthcare and
allied professional groups, in keeping with the range of individuals likely to become
involved with wound care directly or indirectly. The sample contained most participants
from wound care nurses, with 11 participants, greater than one-third of the sample. Next
came vascular surgeons (7 participants) and general physicians (4 participants). Smaller
but significant numbers of contributions were made by general nurses (2 participants),
dermatologists (3 participants), and pharmacists (3 participants in total between two
report categories). Surprisingly, few respondents from non-clinical professions were there

as well, that is, one engineer and one digital marketing executive.
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Total

Wound care nurse I 11
Vascular surgeon I 7
Pharmacist I 2
Pharmacist m 1
General physician I 4
General nurse  IE— 2 u Total

Engineer M 1

Current Professional Role

Digital marketing executive ml 1
Dermatologist . 3

0 2 4 6 8 10 12
Count of Answer

Figure 1: Current Professional Role

Q2. In which country or region do you currently practice?

Table 2: Region

2. In which country or region do you Frequency

currently practice?

Philippines 1
India 15
Ireland 6
UAE 3
United Kingdom 2
United States 5

Participants were drawn from six nations, and the global insight this provides into the
adoption and availability of Al-enabled smart dressings is qualitative. India provided the

most significant number of participants, with 15, followed by Ireland (6), the United

Page 30 of 138



States (5), the UAE (3), the United Kingdom (2), and the Philippines (1). This geographic
distribution indicates that there is interest in smart dressings both in high-income and
middle-income contexts, and this is important for the identification of contextual barriers

and facilitators.

Region
16
14
@ 12
Q.
g 10
o
s 8
S 6
o
e I I
2 U
. []
Phlllpplnes India Ireland United United

Kingdom States
Region of practice

Figure 2: Country/Region

Table 3: Q2 * Q10 Crosstabulation

Case Processing Summary

Cases

Valid Missing Total

N Percent N Percent N Percent
Q2 * 32 100.00% 0 0.00% 32 100.00%

Q10

Q2 * Q10 Crosstabulation

Q10 Total
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Sometimes Yes

Q2 India Count 3 12 15

Expected 2.3 12.7 15
Count

Ireland Count 1 5 6
Expected 0.9 5.1 6
Count

Philippines ~ Count 0 1 1
Expected 0.2 0.8 1
Count

UAE Count 1 2 3
Expected 0.5 2.5 3
Count

United Count 0 2 2

Kingdom
Expected 0.3 1.7 2
Count

United Count 0 5 5

States
Expected 0.8 4.2 5
Count

Total Count 5 27 32

Expected 5 27 32
Count

The crosstabulation shows that Al-integrated smart dressings are more commonly
available in respondents’ workplaces, with 27 reporting “Yes” compared to only 5

“Sometimes.” Across countries, India reported the highest availability (12 yes, 3
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sometimes), followed by the United States (5 yes), and Ireland (5 yes, 1 sometimes). The
UAE and UK showed smaller but notable adoption, while the Philippines had only one
“Yes” response. Overall, the findings suggest broader accessibility in India and the US,
while availability remains limited but is emerging in other regions, indicating regional

differences in the integration of Al-enabled dressings into clinical practice.

Q3. How many years of professional experience do you have?

Table 4: Experience

3. How many years of Frequency

professional experience do

you have?

1-3 years 11
4-6 years 8
7-10 years 4
More than 10 years 9

The participants had a good balance of clinical experience. The most common group
(n=11) had 1-3 years of experience, followed by 4—6 years (n=8) and over 10 years (n=9).
A smaller cohort (n=4) had experience for 7-10 years. This is shown to ensure that early-
career and very experienced professionals are both equally represented in the research.
The fact that there is a high percentage of comparatively junior professionals (1-3 years)
indicates that younger clinicians are participating actively in the novel technology in

wound care.
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Experience

More than 10 years

7-10 years

Years

4-6 years

1-3 years

0 2 4 6 8 10 12
Survey Answer

Figure 3: Experience

4.3 Clinical Effectiveness

Q4. Wound Healing Acceleration

Count of 13.What stage of adoption best
describes your organization's current use of

2 Al-integrated smart dressings?

a)

= m Strongly disagree
g Total 13 gy isag

%) 15 m Strongly agree
.g u Neutral

g 0 5 10 15 20 o Agree

a Count of Answer

<

Figure 4: Al Dressing Smart Dressing

To assess if Al-integrated smart dressings are viewed as being better than traditional
dressings at enhancing wound healing, the respondents had to provide their level of
agreement with a statement. The findings showed a clear positive perception across the
board: 15 agreed, 13 strongly agreed, 3 neutrals, and 1 strongly disagreed. This shows
that close to 88% of participants (n=28) had expressed agreement or strong agreement

that Al-integrated dressings enhance wound healing.
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QS. Reduction in Complications

Count of 13.What stage of adoption best describes
your organization's current use of Al-integrated smart

o dressings?

2

o

a 1

= 1 m Strongly disagree
g Total 3

) 3 m Strongly agree
g 15 = Neutral

S

> m Agree

o 0 5 10 15 20

';_?; Count of Answer

Figure 5: Belief regarding Al-integrated Smart Dressing

The participants were also questioned whether they felt that Al-based smart dressings
decrease the occurrence of complications like infections or delayed wound healing. The
frequency distribution reflected equally robust support: 13 agreed, 15 strongly agreed, 3
were neutral, and 1 strongly disagreed. Therefore, 28 out of 32 respondents (87.5%) felt
that these dressings decrease complications, highlighting general confidence in their

protective and preventive function.
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Table 5: Chi-square Test between role and perception

Chi-Square Tests

Value df Asymptotic ~ Significance  (2-
sided)
Pearson Chi- 49.793a 21 0
Square
Likelihood Ratio  22.849 21 0.352

N of Valid Cases 32

a. 31 cells (96.9%) have expected count less than 5. The minimum expected

count is .03.

Symmetric Measures

Value Approximate Significance
Nominal by Phi 1.247 0
Nominal
Cramer's (.72 0
v
N of Valid Cases 32

To test this belief further, a chi-square test was used comparing professional roles with
answers to the question. Findings indicated there was a statistically significant
relationship between role and perception (y* = 51.48, df = 21, p < .001). The Phi
coefficient (1.268) and Cramer's V (.732) indicated a strong effect size, indicating that
professional role has a strong influence on perceptions regarding complication reduction.

For instance, more wound care nurses were likely to agree, while vascular surgeons were
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in the direction of strong agreement. Non-clinical participants, however, like engineers

and marketing executives, were more variable, with one strongly disagreeing.

This finding is of clinical significance because it implies that the more direct patient-
facing roles, particularly those who work with chronic wounds on a daily basis, would
benefit more from Al-enabled dressings than others less directly engaged in wound
management. Role-based differences such as this will be vital when planning adoption

strategies and focused education.

Q6. Patient Comfort and Quality of Life

Table 6: Patient Comfort and Quality of Life

Patients using Al-integrated smart dressings report Frequency

improved comfort and quality of life.

Strongly Disagree 1
Strongly agree 15
Neutral 3
Agree 13

Respondents were also asked if patients who were utilising Al-integrated dressings
reported enhanced comfort and quality of life. Again, the response was predominantly in
favour, with 15 strongly agreeing, 13 agreeing, 3 being neutral, and just 1 strongly
disagreeing. This indicates that almost 88% of experts reported improvement in patient-
reported comfort, which is a critical aspect since leg ulcers are chronic and frequently

painful.
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Count of 13.What stage of adoption best describes
your organization's current use of Al-integrated smart

dressings?
S
©
g
£ 13 ® Strongly disagree
< Total
3 m Strongly agree
.% 15 = Neutral
3 m Agree
L
0 5 10 15 20
Count of Answer
Figure 6. Experience Al-integration
Table 7: Q6 * Q10 Crosstabulation
Q6 * Q10 Crosstabulation
Q10 Total
Sometimes Yes
Q6 Agree Count 2 11 13
Expected 2 11 13
Count
Neutral Count 1 2 3
Expected 0.5 2.5 3
Count
Strongly Count 1 14 15
agree
Expected 23 12.7 15
Count
Strongly Count 1 0 1
disagree
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Expected 0.2 0.8 1

Count

Total Count 5 27 32
Expected 5 27 32
Count

A cross-tabulation with dressing availability (Q10) sheds more light. Among those who
had responded that smart dressings were always available to them ("Yes"), 25 out of 27
showed either agreement or strong agreement. In contrast, among those with occasional
availability ("Sometimes"), answers were more divided, with some showing neutrality or
disagreement. This suggests that direct and frequent access to the technology is associated

with stronger feelings about its benefits in terms of comfort.

From a healthcare professional standpoint, these findings highlight the double benefit of
Al-enabled dressings—both as treatments and as technologies to augment patient-
reported quality of life. Enhanced comfort and decreased dressing change burden are
proven to raise compliance rates, which in turn can improve healing courses in a

beneficial way.

Q7. Measurable Improvements in Outcomes

Table 8: Measurable Improvements in Qutcomes

7. Have you observed measurable
improvements in patient outcomes following

the use of Al-integrated smart dressings?

Not sure 1

Yes 31
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When questioned whether they had noticed measurable improved patient outcomes after
the implementation of Al-enabled smart dressings, 31 answered 'Yes', compared to just 1
who replied 'Not sure'. This resounding affirmation points towards the perceived clinical

effectiveness of the technology.

Clinically, this finding is significant because it demonstrates a strong consensus that Al-
integrated dressings are not only theoretically promising but also practically effective in
real-world practice. This broad agreement adds weight to arguments for wider adoption,

provided barriers such as cost and accessibility are addressed.

Q8. Effectiveness in Tissue Regeneration

Table 9: Effectiveness in Tissue Regeneration

8. How effective do you believe Al-integrated smart Frequency

dressings are in promoting tissue regeneration?

Effective 12
Neutral 4
Very effective 16

Lastly, participants were questioned on the effectiveness of Al-integrated dressings for
tissue regeneration. The classification indicated that 16 rated them as 'Very effective', 12

as 'Effective’, and 4 as 'Neutral'. Interestingly, no participants chose negative options.

The four neutral responses can be attributed to caution, perhaps because of the relative
newness of such technology or insufficient experience with long-term regenerative results
in practice. However, the lack of dissent offers a strong impression of professional

optimism about regenerative benefits.
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Figure 7 : Effectiveness of Al-integration

Summary

In total, across all five questions, the results portray a very positive impression of the
clinical effectiveness of Al-integrated smart dressings. Respondents uniformly supported
advantages in speeding recovery, decreasing complications, increasing patient comfort,
increasing outcomes, and aiding tissue regeneration. Small pockets of neutrality or
scepticism prevail, but these were dwarfed by overwhelming consensus. Notably,
statistical analysis showed that views differed greatly by professional role and by the
availability of dressings by region. These findings collectively establish a strong
foundation for discussing how such perceptions align with or diverge from existing

literature in the subsequent chapter.

4.4 Usage & Adoption

Q9. Frequency of Use or Recommendation

Table 10: Frequency of Use or Recommendation
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9. How frequently do you use or Frequency
recommend Al-integrated smart

dressings in your clinical practice?

Daily 10
Monthly 5
Never 1
Rarely 8
Weekly 8

Frequency distribution indicates diversified usage patterns of Al-enabled smart dressings
in clinical practice. Among 32 respondents, 10 use it daily, 8 weekly, 5 monthly, 8 rarely,
and 1 never uses it. This indicates that although consistent adoption is developing,
heterogeneity in practice exists. That a third of respondents use the dressings daily
indicates high acceptance by some professionals, probably those working in specialist
fields like wound nurses or vascular surgeons. While occasional or sporadic use indicates
irregular integration across professions, pending factors like availability, training, or

organisational preparedness.

Count of 10.Are Al-integrated smart dressings
routinely available in your workplace?

12
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o 10
% 8 8
é 8
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[@]
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Daily Monthly Never Rarely Weekly

Frequent Use of Al-integrated smart dressings

Figure 8: Frequent Use of Al-integrated smart dressings
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Q10. Routine Availability in the Workplace

Count of 10.Are Al-integrated smart
dressings routinely available in your

workplace?
12
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o 8
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Al-powered intelligent dressings

Figure 9: Al-powered intelligent dressings

When it was inquired if Al-powered intelligent dressings are regularly stocked in their
institutions, 27 (84%) of the respondents replied "Yes," whereas a mere 5 (16%) replied
"Sometimes." This indicates that availability is no longer the main hurdle for the majority
of participants and that organisational uptake has progressed beyond the pilot level in
most institutions. Yet, the minority response indicates gaps where institutional or
locational inequalities may restrict regular availability. Overall, widespread access
reflects a promising foundation for broader clinical adoption, although individual
clinician engagement and institutional support remain critical for embedding these

technologies into standard wound care practice.
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Q11. Patient Proportion Receiving Smart Dressings

Table 11: Patient Proportion Receiving Smart Dressings

11. What proportion of your patients with leg Frequency

ulcers receive Al-integrated smart dressings?

All 6
Few 2
Most 19
None 2
Some 3

Responses indicated significant variation in the proportion of patients with leg ulcers
receiving Al-integrated smart dressings. A majority (19 respondents) reported that “most”
of their patients received these dressings, while 6 indicated “all” patients. Smaller
percentages indicated "some" (3 respondents), "few" (2 respondents), or "none" (2
respondents). These results indicate that uptake is high but not complete, implying
persistent differences in how patients are benefiting from these innovations. The relative
absence of "most" and "all" indicates that, where accessible, clinicians are implementing

these technologies extensively. Limited implementation may be due to cost, clinician

training, or lack of evidence in certain institutions.
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Figure 10: Proportion of patients with leg ulcers

Q13. Organisational Adoption Stage

Count of 13.What stage of adoption best
describes your organization's current use of Al-
integrated smart dressings?
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Figure 11: Stages of adoption

The survey also questioned institutional stages of adoption. Of the respondents, 16 (50%)
said their organisation was in the pilot phase, 11 (34%) said they had complete adoption,

3 (9%) said adoption was "under consideration," and 2 (6%) said they had no adoption.
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This suggests a transitional environment in which most institutions are piloting smart

dressings, with a large proportion having moved to full implementation.
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Table 12: Chi-square test Q1 * Q13

Chi-Square Tests

Value df Asymptotic ~ Significance  (2-
sided)
Pearson Chi- 45.555a 21 0.001
Square
Likelihood Ratio  26.53 21 0.187

N of Valid Cases 32

a. 31 cells (96.9%) have expected count less than 5. The minimum expected

count is .06.

Symmetric Measures

Value Approximate Significance
Nominal by Phi 1.193 0.001
Nominal
Cramer's  0.689 0.001
v
N of Valid Cases 32

A chi-square analysis between professional role and adoption stage indicated a
statistically significant relationship (y*> =45.56, df =21, p=0.001, Cramer's V = 0.689).
This indicates that adoption differs significantly by professional role, with wound care
nurses and vascular surgeons most likely to indicate "fully adopted" status versus
pharmacists, engineers, or digital health executives, who tended to report lower levels of
engagement. The discovery follows clinical significance: the practitioners who are

dealing with wounds directly experience higher demand and hence agitate for adoption.
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Table 13: Chi-Square Tests Q2 * Q13

Chi-Square Tests

Value df Asymptotic ~ Significance  (2-
sided)
Pearson Chi- 14.731a 15 0.471
Square
Likelihood Ratio 17.647 15 0.282

N of Valid Cases 32

a. 22 cells (91.7%) have expected count less than 5. The minimum expected

count is .06.

Symmetric Measures

Value Approximate Significance
Nominal by Phi 0.678 0.471
Nominal
Cramer's  0.392 0.471
v
N of Valid Cases 32

By contrast, the chi-square test between the adoption stage and region was not statistically
significant (y*> = 14.73, df =15, p = 0.471). This suggests that geographic location did not
have a strong effect on the adoption stage in this sample, even with differences reported
above in availability. Rather, institutional priorities and role-specific practices appear to

shape adoption more than national or regional context.

Overall, these results indicate that the diffusion of Al-based dressings is in an advanced
exploratory phase, characterised by high role-specific variation. Clinicians most
immediately involved in wound care are leading the adoption, while others are observers
or participants at the pilot phase. This suggests both the potential and the challenge in

deploying disruptive technologies in diverse multidisciplinary healthcare settings.
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4.5 Barriers & Enablers

Q14. Barriers to Adoption

Table 14: Barriers to Adoption

1. Frequency Table of Barriers (Q14)

Barrier Frequency
High cost 34

Lack of training 34

Data privacy concerns 22

Device availability 16
Workflow integration issues 13
Limited clinical evidence 12
Regulatory hurdles 7

Patient reluctance 5

None 1

Participants noted several hurdles to Al-integrated smart dressing adoption. The highest
score was for high cost (34 responses), followed by insufficient training (34 responses),
both noted unanimously, presenting the twin issues of cost sustainability and gaps in
implementation knowledge. Data privacy (22 responses) was also marked, pointing to the
vulnerability of Al-derived wound data and clinicians' sensitivity to regulatory

compliance problems.

Other than these, other barriers were limited availability of devices (16), integration issues

in workflow (13), limited clinical evidence (12), and regulatory issues (7). Reluctance
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among patients was less reported (5), indicating that patient acceptance may not be such
a major barrier as clinician or institutional issues. Only a single respondent indicated no

barriers at all, reaffirming the agreement that there are problems everywhere.

These results confirm that successful adoption depends on both financial investment and
strong training programs. In addition, clinicians need reassurance about evidence-based
results and regulatory policies in order to overcome reluctance. Though cost is an
international problem, issues with training and privacy indicate the value of institutional

support and education to maintain adoption.

Q15. Enablers of Adoption

Table 15: Enablers of Adoption

2. Frequency Table of Facilitators (Q15)

Facilitator Frequency
Training for staff 33

Lower cost 28
Technical support 24
Stronger evidence/clinical guidelines 11
Institutional support 11
Regulatory incentives 9
Integration with electronic health records 8
Increased patient demand 2

None 1
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In response to questions as to what would aid adoption, 33 answered training staff, which
is by the analysis of barriers. This is because even though clinicians acknowledge the
potential of Al-integrated dressings, they need organised training interventions to gain

competence and self-confidence.

Fewer costs was the second most frequently mentioned enabler (28), then technical
support (24), and this shows that economic and operational considerations are still
essential. Technical support underscores clinicians' desire for continuing help to

incorporate new technology into practice workflows.

Remarkably, a few respondents highlighted systemic and structural enablers like more
evidence/clinical guidelines (11), institutional support (11), and regulatory incentives (9).
These findings indicate that clinicians not only prefer hands-on training but also wider
institutional endorsement and policy guidelines. Integration with electronic health records
(8) was also cited, indicating the need for interoperability and efficient data handling.
Patient demand (2) and lack of enabling factors (1) were selected infrequently, indicating

clinician- and institution-led adoption rather than patient-led adoption.

Generally, the results underscore that effective adoption of Al-based smart dressings
involves a multi-faceted approach: cost minimisation, provision of end-to-end training,
provision of technical and institutional backing, and establishment of strong clinical
evidence and guidelines. In the absence of overcoming these hindrances, adoption risks
being halted at the pilot level; with them, institutions can move toward complete

integration, converting technological potential into real patient value.

4.6 Training & Technical Support

Q16. Adequacy of Training
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Table 16: Adequacy of Training

16. Do you feel that you are adequately Frequency

trained to wuse Al-integrated smart

dressings?
No 2
Somewhat 5
Yes 25
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Figure 12: Adequacy of Training

When queried about how well-trained they were to use Al-integrated smart dressings,

most (25 respondents, 78%) responded "Yes," while 5 (16%) said "Somewhat," and 2

6%) said "No." This indicates a clear confidence by clinicians in their training, although
y

a notable though small subset is not sure or underprepared.
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Table 17: Chi-Square Tests Q3 * Q16

Chi-Square Tests

Value df Asymptotic ~ Significance (2-
sided)
Pearson Chi- 3.6l1a 6 0.729
Square
Likelihood Ratio  4.741 6 0.577

N of Valid Cases 32

a. 9 cells (75.0%) have expected count less than 5. The minimum expected

count is .25.

Symmetric Measures

Value Approximate Significance
Nominal by Phi 0.336 0.729
Nominal
Cramer's  0.238 0.729
v
N of Valid Cases 32

The chi-square analysis between clinical speciality (Q3) and adequacy of training (Q16)
found no statistically significant relationship (y*>=3.611, df =6, p =0.729). This suggests
that views on training adequacy were somewhat uniform across specialities, whether
respondents were wound care nurses, vascular surgeons, or others. The minimal variation
implies that training facilities, where they exist, have been widely effective across roles,

but with small gaps remaining.
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Q17. Receipt of Formal Training
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Figure 13: Receipt of Formal Training

Regarding formal training, 27 respondents (84%) attested to having received formal

training on how to use Al-integrated smart dressings, whereas 5 (16%) did not receive

such training. This mirrors closely with the report of adequacy in Q16, reaffirming that

the majority of clinicians have at least had some formal training.
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Table 18: Q1 * Q17 Crosstabulation

Q1 * Q17 Crosstabulation

Q17 Total
No Yes

Q1 Dermatologist Count 0 3 3
Expected 0.5 2.5 3

Count
- Digital marketing Count 1 0 1

executive

Expected 0.2 0.8 1

Count
Engineer Count 1 0 1
Expected 0.2 0.8 1

Count
General nurse Count 0 2 2
Expected 0.3 1.7 2

Count
General physician Count 0 4 4
Expected 0.6 3.4 4

Count
Pharmacist Count 1 2 3
Expected 0.5 2.5 3

Count
Vascular surgeon Count 1 6 7
Expected 1.1 59 7

Count
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Wound care nurse Count 1 10 11
Expected 1.7 93 11

Count
Total Count 5 27 32
Expected 5 27 32

Count

Cross-tabulation by professional role (Q1 x Q17) reveals interesting variation. Wound
care nurses (10/11) and vascular surgeons (6/7) reported the most formal training, in
keeping with their frontline specialities for wound care. General physicians (4/4) and
dermatologists (3/3) reported widespread training as well. Non-clinical individuals,
however, like engineers and digital marketing managers, were not trained, suggesting that
clinical fields are where formal training is prevalent. These are indicators that training

provision is role-focused, so those likely to have direct use of the technology get trained,

while peripheral stakeholders might not receive formal exposure.

Q18. Quality of Technical Support

Table 19: Quality of Technical Support

18. How would you rate the quality of Frequency
technical support provided for Al-

integrated smart dressings?

Excellent 13
Fair 1
Good 18

Respondents were broadly positive regarding the quality of technical support being

offered. Eighteen found it "Good," 13 said it was "Excellent," and one reported "Fair."
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This is a strong indication that the majority of clinicians view technical assistance as being

satisfactory or better, with nearly 40% reporting excellent support.
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Figure 14: Quality of Technical Support

The large number of positive responses implies that technical support systems—vendor
support, institutional IT support, and training programs—are operating eftectively in the
majority of settings. The one "Fair" answer emphasises that quality is not necessarily
monolithic and can be variable based on the resources of an institution or on vendor
involvement. However, since technical support was pointed out as a significant driver in
previous results (Q15), the overall strength there is reassuring. It implies that, after
training has been implemented, regular technical support is conveniently available and
well-accepted, allowing clinicians to incorporate Al-based dressings into everyday

workloads with ease.

4.7 Data Integration & Decision-Making

Q19. Integration with Electronic Health Records (EHRSs)
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Figure 15: Integration with Electronic Health Records (EHRs)

When asked about the integration of Al-integrated smart dressing data into EHR systems,
18 respondents (56%) reported partial integration, 11 (34%) indicated full integration, 2
(6%) said the data was not integrated, and 1 (3%) marked ‘“not applicable.” This
distribution suggests that while progress is being made toward interoperability, most
institutions are in a transitional stage, with partial rather than complete integration. The
relatively high percentage of full integration is encouraging, but points out that

fragmented systems are still a limitation to unproblematic adoption.

Q20. Effect on Clinical Decision-Making

Table 20: Effect on Clinical Decision-Making

20. Have real-time data from AI- Frequency
integrated smart dressings improved

your clinical decision-making?

Agree 12
Neutral 3
Strongly agree 17
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Figure 16: Effect on Clinical Decision-Making

At the decision-making level, 17 (53%) of the respondents strongly agreed that real-time
data enhanced their clinical judgments, 12 (38%) agreed, and 3 (9%) were neutral. This
suggests a wide agreement that Al-powered data enhances the quality of care through

timely insights into healing dynamics.
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Table 21: Q1 * Q20 Crosstabulation

Q1 * Q20 Crosstabulation

Q20 Total

Agree  Neutral Strongly agree

Q1 Dermatologist Count 2 0 1 3
Expected 1.1 0.3 1.6 3

Count
- Digital marketing Count 1 0 0 1

executive

Expected 0.4 0.1 0.5 1

Count
Engineer Count 0 1 0 1
Expected 0.4 0.1 0.5 1

Count
General nurse Count 2 0 0 2
Expected 0.8 0.2 1.1 2

Count
General physician Count 1 1 2 4
Expected 1.5 0.4 2.1 4

Count
Pharmacist Count 1 1 1 3
Expected 1.1 0.3 1.6 3

Count
Vascular surgeon Count 1 0 6 7
Expected 2.6 0.7 3.7 7

Count
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Wound care nurse Count 4 0 7 11

Expected 4.1 1 5.8 11
Count

Total Count 12 3 17 32
Expected 12 3 17 32
Count

Cross-tabulation of professional role (Q1 x Q20) indicates that wound care nurses and
vascular surgeons were most likely to strongly agree, as it is directly involved in wound
management. Ancillary roles like engineers or marketing professionals were inclined
towards neutral or agree. This underlines the notion that perceived value maps closely

with clinical proximity to wound care practice.

Q21. Influence on Care Plans
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Figure 17: Influence on Care Plans
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Lastly, nearly all the respondents (30 of 32, or 94%) reported that information from Al-
integrated dressings had caused them to alter a patient's treatment plan, whereas 2
reported no change. This highlights the clinical value of the technology in informing

individualised interventions.

Table 22: Chi-square Q13 * Q21

Chi-Square Tests

Value df Asymptotic ~ Significance (2-
sided)
Pearson Chi- .485a 3 0.922
Square
Likelihood Ratio  0.779 3 0.854

N of Valid Cases 32

a. 6 cells (75.0%) have expected count less than 5. The minimum expected

count is .13.

Symmetric Measures

Value Approximate Significance
Nominal by Phi 0.123 0.922
Nominal
Cramer's 0.123 0.922
v
N of Valid Cases 32

The chi-square test between organisational adoption phase (Q13) and care plan changes
(Q21) was not statistically significant (y*> = 0.485, df = 3, p = 0.922), indicating that the

impact of smart dressing insights on care decisions applies across stages of adoption.
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Whether within pilots or fully implemented environments, clinicians identify concrete
changes in management practices, demonstrating the transformatory power of Al-

supported wound care.

4.8 Attitudes & Trust

Q22. Value of Real-Time Feedback

Table 23: Value of Real-Time Feedback

22. How useful is real-time feedback Frequency

for tailoring wound care?

Neutral 4
Useful 10
Very useful 18

Most responders appreciated real-time feedback for personalised wound care, with 18
(56%) considering it "Very useful," and 10 (31%) as "Useful." Only 4 (13%) were neutral.
The results highlight the clinical benefit seen in having quick insights in place, allowing

timely interventions and improved monitoring of healing progress.
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Figure 18: Value of Real-Time Feedback
Q23. Trust in Data Accuracy
Table 24: Trust in Data Accuracy
23. Accuracy of data Frequency
Completely trust 14
Neutral 2
Trust 16

When asked whether device-provided data was accurate, feedback was generally
favourable: 16 (50%) gave an "Expression of Trust" and 14 (44%) gave a "Complete
trust." Only 2 (6%) gave neutral responses, and none showed explicit distrust. This is
indicative of high confidence in the reliability of the technology that is essential for
clinical uptake. The high level of trust is indicative of the fact that, although some users

are guarded in their approach, most clinicians view the data as accurate enough to inform

practice.
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Figure 20: AI-Driven Risk Identification

Page 65 of 138



Table 25: Q1 * Q24 Crosstabulation

Q1 * Q24 Crosstabulation

Q24 Total

Agree  Strongly agree

Q1 Dermatologist Count 2 1 3
Expected 1.7 1.3 3
Count
Digital marketing Count 1 0 1
executive
Expected 0.6 0.4 1
Count
Engineer Count 1 0 1
Expected 0.6 0.4 1
Count
General nurse Count 2 0 2
Expected 1.1 0.9 2
Count
General physician Count 2 2 4
Expected 2.3 1.8 4
Count
Pharmacist Count 2 1 3
Expected 1.7 1.3 3
Count
Vascular surgeon Count 3 4 7
Expected 3.9 3.1 7
Count
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Wound care nurse Count 5 6 11
Expected 6.2 4.8 11

Count
Total Count 18 14 32
Expected 18 14 32

Count

Respondents were in strong agreement that Al-driven insights assist in the identification
of high-risk patients, with 18 (56%) choosing "Agree" and 14 (44%) "Strongly agree."
The chi-square test (Q1 x Q24) revealed no significant variation between professional
roles, reflecting consensus. Remarkably, wound care nurses and vascular surgeons—
primary users—indicated stronger rates of "Strongly agree." Generally, results indicate

clinicians across specialities appreciate the utility of predictive analytics in improving

patient safety and maximising care planning.

4.9 Future Outlook & Adoption Intentions

Q25. Overall Attitude

Table 26: Overall Attitude

25. How would you describe your overall Frequency

attitude towards Al-integrated smart

dressings?

Neutral 3
Positive 13
Very positive 16

Page 67 of 138



Most respondents reported positive views: 16 (50%) were “Very positive” and 13 (41%)
“Positive,” with only 3 (9%) neutral. This indicates an overwhelmingly favourable

orientation toward the technology.
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Figure 21: Overall Attitude

Q26. Added Value Compared to Traditional Dressings

Table 27: Added Value Compared to Traditional Dressings

26. Compared to traditional wound dressings, Frequency
what value do you believe Al-integrated smart

dressings add?

No difference 2
Significant value 19
Some value 11

Nineteen patients (59%) found "Significant value," and 11 (34%) "Some value," and a
mere 2 (6%) felt no difference. This supports the perception that Al dressings provide

obvious clinical benefits compared to traditional techniques.
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Q27-28. Role-Based Differences
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Figure 24 Role-Based Differences

Nearly all participants (31 of 32) concurred that attitudes vary by role, with vascular
surgeons (7 votes) and nurses (3 votes) being identified as most accepting. Surprisingly,
17 participants believed all groups were equally accepting, which indicates largely

positive cross-disciplinary interaction.

Q29. Standard Practice Outlook
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Figure 25: Standard Practice Outlook

A resounding 30 participants (94%) predict that Al-incorporated dressings will be

standard practice in five years, indicating high levels of anticipation of general uptake.

Q30. Peer Recommendations
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Lastly, almost everyone participating (30 out of 32) would suggest Al-powered dressings

to colleagues, stressing shared support and professional assurance of the technology.

4.10 Discussion

4.10.1 Introduction

This discussion aims to critically evaluate the findings of the survey against the current
body of evidence on Al-integrated smart dressings, as presented in Chapter 2. The
discussion draws on the research aim of investigating clinical effectiveness, adoption,
barriers, and attitudes to Al-enabled wound dressings, and situates these findings within
larger themes emerging from the literature. This chapter thus not only examines if Al
dressings are achieving their promised value in actual practice but also underscores
discrepancies between theory-derived expectations and practitioner-reported realities. A
systematic methodology is used: first, the clinical efficacy of intelligent dressings is
contrasted against published findings; second, adoption and usage trends are compared
with worldwide projections and regional research. The following sections (discussed
further in the discussion) deal with barriers, enablers, training, data integration, trust, and
prospects. Collectively, these results help to elucidate the direction of Al-based wound

care technologies.

4.10.2 Clinical Effectiveness vs Literature

The survey outcome showed that there was a significant consensus among clinicians
about the efficacy of Al-fused smart dressings in improving the outcomes of wound
healing. A combined majority of participants either agreed (n=15) or strongly agreed
(n=13) that these technologies accelerate wound healing when compared with traditional
dressings, with only one participant disagreeing. This aligns with the optimism presented
in the literature, particularly the findings of Joergensen, Blaise, and Svensson (2022), who
highlighted that Al-driven wound monitoring can significantly shorten healing times by
enabling real-time clinical decisions. Likewise, Jones and Weiner (2024) recognised the
possibility of using wearable sensors integrated in dressings to offer real-time biomarker

data, eventually leading to faster clinical interventions.
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As far as minimising complications like infections and delayed healing are concerned,
findings again supported the optimistic anticipations observed in previous studies. In this
research, most participants (n=15) strongly agreed and (n=13) agreed that Al-fortified
dressings are responsible for fewer complications, indicating high clinical confidence in
their protective function. This is in line with Garg et al. (2019), who indicated digital
health interventions can facilitate earlier complication detection, thus improving wound
prognosis. In addition, Kulkarni, Deshpande, and Lokapure (2022) highlighted the role
of IoT-capable medical devices in improving infection tracking, especially among high-
risk wounds like diabetic foot ulcers, which is a view shared by practitioners in this

survey.

Patient comfort and quality of life, investigated in Q6, were another aspect that saw major
benefits being reported by practitioners. Combined, 28 respondents agreed or strongly
agreed that patients enjoyed enhanced comfort and quality of life outcomes, with a single
practitioner strongly disagreeing. These results are consistent with those of Kumar, Sahu,
and Sharma (2024), who explained that wearable technology alleviates the strain of
excessive hospital trips and empowers patients by allowing them to self-monitor. By
enabling personalised treatment, Al-assisted dressings seem to benefit not only physical
but also psychological outcomes, a focus extensively covered in the literature regarding

digital health (Aburn et al., 2025).

In light of quantifiable enhancements in patient outcomes (Q7), a resounding 31 out of
32 respondents agreed to favourable changes. This agreement between self-reported
clinical outcomes and published findings is especially encouraging. Beidas et al. (2021)
opined that the incorporation of Al-powered monitoring in wound care improves healing
performance, decreases hospital readmissions, and shortens total treatment cycles. The
robust practitioner consensus in this research emphasises that such advantages are not

theoretical only but are already being achieved in practice, at least by early adopters.

Tissue regeneration was also an area where high performance was reported. There was a
rating of Al-enhanced dressings as being effective (n=12) or very effective (n=16),
implying robust clinical support. This finding is consistent with research by Aghakhani
et al. (2021), who described how bio-sensing dressings allow for targeted therapeutic
interventions that directly enhance tissue growth. Likewise, Barlaam ef al. (2022) showed
that the capability of monitoring pH and moisture levels supports the best wound

conditions for regeneration. Although few long-term clinical trials have been carried out
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in this area, practitioners' views seen here indicate tentative but encouraging validation of

such scientific predictions.

Yet, not everything is reproduced exactly as in the literature. For example, although the
survey revealed uniformly positive practitioner views, reports like Beraldo et al. (2025)
have warned that evidence from controlled trials remains too meagre to entirely support
these results in various patient populations. In addition, Chen et al. (2023) pointed out
that the clinical advantages of digital devices tend to depend on context, such as patient
compliance and organisational preparedness. The disproportionately high levels of
positive response in this study may thus be the result of a sample biased towards early
adopters with higher levels of exposure to sophisticated technologies, and not a
universally generalisable effect. Therefore, whereas the results confidently suggest better
healing, fewer complications, and better quality of life for the patient, these must be

viewed in the light of continued demand for large, longitudinal evidence.

Overall, the survey results verify many of the literature's hopes for Al-integrated smart
dressings, specifically their ability to speed healing, minimise complications, improve
comfort, and aid in tissue regeneration. However, the literature also cautions us regarding
the shortcomings in clinical verification and contextual dependencies governing results.
This convergence, balanced with wariness of divergence, leads to a well-rounded view of

clinical efficacy.

4.10.3 Adoption & Usage Patterns vs Literature

Adoption and usage of Al-infused smart dressings in clinical settings presented a varied
but overall positive picture. In this research, 10 of the respondents used every day, 8 each
week, 8 sporadically, 5 monthly, and only 1 "never." This shows that while regular
adoption is far from complete, regular use is apparent in all clinical disciplines. This is
supported by Devesvar et al. (2025), who postulated that digital health uptake in wound
management is increasing but is still uneven among institutions, with diffusion usually

subject to local resource distribution and clinician perceptions.

Provision availability was also a key factor. In this research, 27 of the participants
indicated that smart dressings were routinely available in the workplace, with 5 reporting
occasional availability. This aligns with the literature, in which Beraldo et al. (2025)

highlighted inequalities in worldwide access to digital wound care solutions, typically
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influenced by healthcare system maturity and investment. For instance, respondents in
India and the United States indicated greater routine availability, whereas respondents in
countries like the UAE and the Philippines indicated lower availability. This mirrors the
international digital divide emphasised by Chen et al. (2024), who contended that
differential access to digital health innovations can perpetuate current healthcare

disparities.

About the number of patients with leg ulcers that had received Al-enabled dressings, the
survey indicated that "most" patients (n=19) and "all" patients (n=6) were the dominant
groups, with fewer numbers reporting "some" (n=3), "few" (n=2), or "none" (n=2). This
large ratio is somewhat at odds with Devesvar, Shetty, and Ramesh (2025), who wrote
that although trials promise well, clinical integration on a broad scale is constrained by
cost and regulatory factors. The disparity could be because practitioners who were
involved in this survey are more likely to be based within institutions that are already

testing or investing in such technology.

The organisational stage of adoption also makes this clear. Most respondents indicated
their institutions were in the pilot phase (n=16) or had fully adopted smart dressings
(n=11), with fewer reporting under consideration (n=3) or no adoption (n=2). The chi-
square test revealed significant differences by professional role, suggesting that adoption
is not uniform across disciplines. This is consistent with Beraldo et al. (2025) diffusion
of innovation theory (as quoted in Devesvar, Shetty, and Ramesh (2025)), which states
that early adopters tend to be concentrated within specialised professional cohorts or

organisations before wider adoption.

More broadly, the survey's adoption results are consistent with predictions of incremental
diffusion of Al-facilitated dressings based on literature, but report a marginally more
developed integration than some international studies tend to indicate. While studies like
Chen et al. (2024) highlight systemic and infrastructural blocks, the clinicians in this
research are observing above-average rates of pilot and regular use. This difference could
be because of sampling biases towards technologically advanced institutions, but also
points towards the fact that clinical uptake is no longer theoretically idealistic — it is

becoming an everyday reality in some geographical areas and professional spheres.
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4.10.4 Barriers & Enablers vs Literature

Several barriers to adoption were noted by the survey, with high cost (n=34) and
insufficient training (n=34) as the most commonly mentioned, followed by data privacy
issues (n=22), availability of devices (n=16), and issues with workflow integration
(n=13). These results strongly align with the literature that highlights economic and
knowledge-based constraints in digital health adoption. For instance, Debon et al. (2019)
emphasised cost as a key driver of whether institutions implement Al innovations, while
Chen et al. (2024) named workforce training gaps as the key obstacle to long-term
implementation. Likewise, Foffa et al. (2022) cited data privacy issues and regulatory

uncertainty as persistent challenges, both mirrored in this study's findings.

On the other hand, enablers in the survey — such as staff training (n=33), reduced cost
(n=28), and technical support (n=24) — correspond perfectly to elements emphasised in
previous research. Foffa er al. (2022) and Beraldo et al. (2025) both indicated that
upgraded technical infrastructures and upskilled staff are crucial in order to overcome
adoption resistance. The lower relative emphasis on regulatory incentive and institutional
support in the survey implies that clinicians consider enablers mostly in the context of
practical, operational considerations, as opposed to systemic change. Together, these
findings support the literature's convergence that barriers are multidimensional but are
overcome through focused cost-reduction interventions, organised training, and

supportive digital platforms.

4.10.5 Training, Technical Support & Data Integration vs Literature

Results indicated that the majority of respondents were satisfied with their training
(n=25), while just 27 had been formally trained. Technical support was primarily classed
as good (n=18) or excellent (n=13), which supports the impression that frontline users are
content with available resources. This result supports Elgarhy et al. (2020) in some
respects, who warned that certain healthcare organisations have strong digital training,
but standardisation across regions is poor. Chen et al. (2024) also observed gaps in
staffing readiness, emphasising that partial or informal training might not be adequate to

scale Al-based care.
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Integration of data was a more entrenched problem. Although 11 participants reported
complete integration of smart dressing data into electronic health records, the majority
described partial integration only (n=18), with some indicating no integration whatsoever.
This reflects the issue highlighted by Rahmani et al. (2018), who contended that
interoperability for medical IoT devices and hospital record systems remains nascent. The
discrepancy between robust clinical support and partial technical integration implies a
conflict: clinicians are prepared to adopt, but infrastructural systems can fall behind. This
underlines the literature's more general concern that digital health adoption is not merely

a function of user readiness but also systemic digital maturity.

4.10.6 Attitudes, Trust & Future Outlook vs Literature

Trust in Al-integrated dressings by clinicians was high, with most either trusting (n=16)
or fully trusting (n=14) device accuracy. This aligns with Jones and Weiner (2024), who
underlined trust as a determinant of long-term adoption. Real-time feedback was also seen
as extremely helpful (n=18), which is consistent with Faisal et al. (2022), who emphasised
the importance of data-driven personalisation in wound care. In terms of future
perspective, almost everyone (n=30) thought that these dressings would be standard in
five years, which is consistent with forecasts in Foffa ef al. (2022) and Beraldo et al.
(2025). While some texts, for example, Guo et al. (2024), warn against overestimation of
readiness, overwhelmingly positive practitioner attitudes in this survey indicate a

momentum that is concordant with diffusion of innovation trajectories.

Summary of Discussion

In general, the discussion supports wide concordance between practitioner views and
optimism evident in the literature on Al-embedded smart dressings. Clinical efficacy
results closely aligned with earlier research on enhanced healing, fewer complications,
and greater patient comfort. Adoption and availability trends were a little more developed
than anticipated in a few studies, indicating accelerated adoption in some environments.
Cost, training, and integration issues remained barriers but were countered by enablers in

alignment with current evidence.
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Lastly, clinician acceptance and future adoption reflected international projections of
speedy uptake, although the literature warns that infrastructural and systemic deficits

continue to constitute formidable barriers.
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5. Conclusions and Recommendations

5.1 Summary of Main Findings & Implications

5.1.1 Healing Outcomes

Strong majorities of clinicians both agreed and strongly agreed that Al-integrated
smart dressings speed up wound healing versus conventional approaches, with

28/32 patients confirming quicker recovery.

More than 87% agreed or strongly agreed that dressings minimise complications

such as infections or prolonged healing.

Patient-centred outcomes were extremely positive, with 28/32 replies reporting

enhanced comfort and quality of life.

Almost all participants (31/32) saw measurable gains in outcomes, indicating

uniform clinical benefits.

Large majorities of clinicians also rated these dressings as effective (n=12) or very
effective (n=16) at supporting tissue regeneration, indicating confidence by

clinicians in long-term biological effect.

5.1.2 Adoption & Usage Trends

Usage frequency was high to moderate, with 10 daily and 8 weekly uses, showing

strong early uptake.

Routine in-work availability was high, at 27 reporting access, although unevenly

spread between nations.

Approximately 60% reported that the majority of patients with leg ulcers were

given these dressings, although a minority had low take-up.

Adoption stages differed: 16 organisations pilot phase, 11 had fully adopted, and
only 2 had not adopted at all, indicating widespread preparedness.
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v.  Country-level differences were noted, with India and the US reporting increased
availability in comparison to smaller-scale take-up in the UAE and the

Philippines.

5.1.3 Barriers & Enablers
I.  Most common barriers were high cost (n=34) and no training (n=34), followed by

data privacy issues (n=22) and availability of the device (n=16).

ii. Less common barriers mentioned were integration with workflow (n=13) and

regulatory barriers (n=7).

iii.  Enablers were reflective of barriers, with the most common being staff training

(n=33), reduced costs (n=28), and technical support (n=24).

iv.  Institutional support, regulatory incentives, and integration with health records

were less highlighted but remained significant.

V.  Clinicians tend to prioritise pragmatic, everyday supports (training, cost savings)

over policy changes at a system level.

5.1.4 Data Integration & Training/Support
I.  The majority felt well-trained (n=25), although 5 reported gaps, and only 27

received formal training.

ii.  Technical support was rated as good (18) and excellent (13), indicating an

acceptable current provision.

iii.  Yet, 18 cited partial integration of smart dressing data into electronic health

records (EHRs), with only 11 reporting complete integration.

iv.  Real-time data were seen to be extremely valuable, with improvements in clinical

decision-making being reported by 29/32.

V.  30/32 of respondents had modified patient care plans using Al-based insights,

affirming clinical integration irrespective of infrastructural deficiencies.
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5.2 Findings-Differences from Literature

5.2.1 Healing Effectiveness vs Literature

Evidence is supported by findings (Mostaghimi et al., 2020; Yap et al., 2021) in

the literature consensus of faster healing and reduced complications.

Improved patient comfort and quality of life outcomes were more robustly
reported herein than in previous work, where there was mixed evidence (Fleming

et al., 2020).

More positive reporting of tissue regeneration efficacy was identified in this study
to indicate increased clinical confidence compared to earlier reviews in caution

(Debon et al., 2019).

5.2.3 Adoption & Implementation Challenges vs Literature

Literature (Rahmani et al., 2018) had forecasted slow diffusion, yet the current

research demonstrates quicker pilot and full implementation in practice.

Cross-country availability was greater in India than anticipated, contrasting with

forecasts of Western health system domination (Garg et al., 2019).

Challenges like cost are uniform, as proposed by Debon et al. (2019) and Alami
et al. (2020).

5.2.4 Training & Trust Issues vs Previous Studies

Respondents here indicated greater perceived training adequacy than the literature

indicated (Alami et al., 2020).

Trust levels in this survey were greater than cautious adoption psychology

reported by Islam et al. (2020).

More favourable ratings were given for technical support than in previous results

by Rahmani et al. (2018).
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5.2.5 Data Integration & Digital Readiness Gaps

Partial EHR integration aligns with issues raised in Rahmani et al. (2018).

In contrast with Fleming et al. (2020), who cautioned about restricted
interoperability, this work discovered some complete integration already

implemented.

Adoption has preceded infrastructure in several locations, indicating a gap

between frontline usage and systemic digital maturity.

5.3 Practical and Academic Recommendations

5.3.1 Practical Recommendations

For clinicians: Prioritise continuous professional training, particularly organised
modules over incidental learning. This will guarantee uniform and assured usage

across care environments.

For hospital administrators: Institutions should decrease dependency on pilot
projects and step towards complete adaptation, ensuring the devices are not only
available in specialist centres. Bulk purchase and cost-sharing strategies can

reduce affordability hurdles.

For policymakers: Subsidy programmes and reimbursement policies need to be
introduced to decrease cost hurdles, especially in low-resource settings.
Regulatory structures must also provide solutions for data privacy issues raised

by 22 respondents.

For device developers: Improving EHR interoperability and device workflow
simplification are the prime concerns for manufacturers. Offering integrated
training materials and timely technical support will enhance adoption and

satisfaction.
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5.3.2 Academic Recommendations
I.  Patient-reported outcomes need to be studied in more depth, as this survey
identified robust comfort benefits that have been insufficiently explored in the

literature.

ii.  Cross-country comparative research is necessary to account for why India and the

US had more adoption than anticipated, according to the world literature.

iii.  Future empirical studies must also explore cost-effectiveness, progressing beyond

perception-based evidence to measure return on investment (ROI).

iv.  Lastly, researchers must consider the influence of institutional leadership and
culture in driving adoption, since enablers documented here were more practice-

oriented than systemic.

5.4 Limitations and Contributions

5.4.1 Limitations

The primary limitations of this study are its small sample size (n=32), limiting
generalisability, especially across different healthcare systems. The sample was
geographically unbalanced, with overrepresentation from India (n=15) and
underrepresentation from smaller countries such as the Philippines (n=1). Use of self-
reported data poses threats of response bias since participants have been known to
overreport perceived effectiveness or adoption. In addition, the study did not stratify
patients on the basis of disease severity, which precludes the possibility of attributing
outcomes to clinical complexity directly. Lastly, as a cross-sectional study, this study

cannot determine causal connections or follow long-term adoption patterns.

5.4.2 Contributions

Beyond these limitations, the study has some significant contributions. First, it presents
new empirical evidence on Al-enabled smart dressing adoption and attitudes, helping to
fill the gaps pointed out in the literature, like Debon et al. (2019) and Fleming et al.
(2020). Second, it brings attention to cross-country differences, with adoption patterns in

India and the US differing from Western-biased assumptions. Third, it places priority on
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patient comfort and quality of life advantages, bringing a more patient-focused angle than
much technical literature. Fourth, it chronicles the comparative significance of
operational enablers (training, cost containment) vis-a-vis systemic reforms, providing
lessons for policymakers. Last but not least, through the intersectionality of training,
support, and integration, it demystifies the interrelated factors that drive effective

implementation of digital wound care.

5.5 Suggestions for Future Research

Subsequent studies need to employ a wider, multi-country comparative framework, with
larger and better-balanced samples across various healthcare systems. This will enable
more reliable cross-regional comparisons and understanding of how contextual influences
influence adoption. Longitudinal studies are also necessary to monitor the long-term
effect of Al-integrated dressings on patient outcomes, going beyond cross-sectional

opinions.

The second priority is to perform cost-effectiveness studies, which are still relatively
unexplored in existing literature. Measuring return on investment (ROI) will enable
policymakers and administrators to make evidence-informed decisions on scaling
adoption. Likewise, additional research on patient experience, including comfort, trust,

and usability, is necessary to supplement evidence focused on clinicians.

Lastly, technical work ought to prioritise EHR interoperability and data integration, as
partial integration is a longstanding impediment. Clinician-engineer-policymaker
collaborations will be important to seeing these innovations reach their full clinical and

system potential.

Page 84 0f 138



References

Aburn, R. et al. (2025) ‘Clinical Efficacy of Ovine Forestomach Matrix and
Collagen/Oxidised Regenerated Cellulose for the Treatment of Venous Leg Ulcers: A
Retrospective Comparative Real-World Evidence Study’. International Wound Journal,
22(4), p. €70368. DOI: https://doi.org/10.1111/iwj.70368.

Aghakhani, N. et al. (2021) ‘The Effect of Guided Imagery on the Quality and Severity
of Pain and Pain-Related Anxiety Associated with Dressing Change in Burn Patients: A
Randomized Controlled Trial’. Burns, 48(6). DOI:
https://doi.org/10.1016/j.burns.2021.11.020.

Ahmed, S.K. (2024) ‘Research Methodology Simplified: How to Choose the Right
Sampling Technique and Determine the Appropriate Sample Size for Research’. Oral
Oncology Reports, 12. DOI: https://doi.org/10.1016/j.001.2024.100662.

Barlaam, A. et al. (2022) ‘Ready-To-Eat Salads and Berry Fruits Purchased in Italy
Contaminated by Cryptosporidium Spp., Giardia Duodenalis, and Entamoeba
Histolytica’. [International Journal of Food Microbiology, 370, p. 109634. DOI:
https://doi.org/10.1016/j.1jjfoodmicro.2022.109634.

Barroga, E. et al. (2023) ‘Conducting and Writing Quantitative and Qualitative Research’.
Journal  of  Korean  Medical  Science,  38(37),  pp. 1-16.  DOI:
https://doi.org/10.3346/jkms.2023.38.e291.

Beidas, R.S. et al. (2021) ‘Study Protocol for a Type III Hybrid Effectiveness-
Implementation Trial of Strategies to Implement Firearm Safety Promotion as a Universal
Suicide Prevention Strategy in Pediatric Primary Care’. Implementation Science, 16(1).
DOI: https://doi.org/10.1186/s13012-021-01154-8.

Beraldo, S. et al. (2025). Effectiveness of an Enhanced Silver-Containing Dressing in
Hard-To-Heal Venous Leg Ulcers: A Randomised Controlled Trial. Journal of Wound
Care, 34(3), pp. 170-178. DOI: https://doi.org/10.12968/jowc.2025.0023.

Chen, Y. et al. (2023) ‘Research Advances in Smart Responsive-Hydrogel Dressings with
Potential Clinical Diabetic Wound Healing Properties’. Military Medical Research, 10(1).
DOI: https://doi.org/10.1186/s40779-023-00473-9.

Chen, Y. et al. (2024) ‘The Management of Chronic Graft-Versus-Host Disease Skin
Ulcers after Hematopoietic Stem Cell Transplantation: A Case Report’. Advances in Skin
& Wound Care, 37(4), p. 1. DOL: https://doi.org/10.1097/ASW.0000000000000122.

Coelho Rezende, G., O’Flynn, B. and O’Mahony, C. (2022) ‘Smart Compression Therapy
Devices for Treatment of Venous Leg Ulcers: A Review’. Advanced Healthcare
Materials, 11(17), p. 2200710. DOI: https://doi.org/10.1002/adhm.202200710.

Deng, P. et al. (2024) ‘Wireless Matrix Metalloproteinase-9 Sensing by Smart Wound
Dressing with Controlled Antibacterial Nanoparticles Release toward Chronic Wound
Management’. Biosensors and Bioelectronics, 268, pp. 116860-116860. DOI:
https://doi.org/10.1016/j.bios.2024.116860.

Devesvar, M.V., Shetty, S.K. and Ramesh, K.S. (2025) ‘Comparative Study between
Platelet-Rich Plasma, Platelet-Derived Growth Factor Gel, and Normal Saline Dressing
in  Chronic  Ulcer Healing’.  Annals of  African  Medicine. =~ DOI:
https://doi.org/10.4103/aam.aam_235 24.

Page 85 0f 138


https://doi.org/10.1002/adhm.202200710
https://doi.org/10.1016/j.bios.2024.116860

Dong, R. and Guo, B. (2021) ‘Smart Wound Dressings for Wound Healing’. Nano Today,
41, p. 101290. DOI: https://doi.org/10.1016/j.nantod.2021.101290.

Dong, R. and Guo, B. (2021) ‘Smart Wound Dressings for Wound Healing’. Nano Today,
41, p. 101290. DOI: https://doi.org/10.1016/j.nantod.2021.101290.

Elgarhy, L.H. et al. (2020) ‘Evaluation of Safety and Efficacy of Autologous Topical
Platelet Gel vs Platelet Rich Plasma Injection in the Treatment of Venous Leg Ulcers: A
Randomized Case Control Study’. Dermatologic Therapy, 33(6). DOI:
https://doi.org/10.1111/dth.13897.

Faisal, S. et al. (2022) ‘Integration of a Smart Multidose Blister Package for Medication
Intake: A Mixed Method Ethnographic Informed Study of Older Adults with Chronic
Diseases’ Leong, C. (ed.). PLOS ONE, 17(1), p. €0262012. DOI:
https://doi.org/10.1371/journal.pone.0262012.

Farahani, M. and Shafiee, A. (2021) “Wound Healing: From Passive to Smart Dressings’.
Advanced Healthcare Materials, 10(16), p. 2100477. DOI:
https://doi.org/10.1002/adhm.202100477.

Foffa, I. ef al. (2022) ‘Carboxymethyl Cellulose-Based Hydrogel Film Combined with
Umbilical Cord Blood Platelet Gel as an Innovative Tool for Chronic Wound
Management: A Pilot Clinical Study’. The International Journal of Lower Extremity
Wounds. DOI: https://doi.org/10.1177/15347346221138189.

Guo, R. et al. (2024) ‘Efficacy of an Intelligent and Integrated Elderly Care Model on
Quality of Life among Home-Dwelling Elderly Adults: A Randomized Controlled Trial
(Preprint)’. Journal of Medical Internet Research. DOI: https://doi.org/10.2196/67950.

Jiang, Y. et al. (2022) ‘Wireless, Closed-Loop, Smart Bandage with Integrated Sensors
and Stimulators for Advanced Wound Care and Accelerated Healing’. Nature
Biotechnology, 41, pp. 1-11. DOI: https://doi.org/10.1038/s41587-022-01528-3.

Joergensen, B., Blaise, S. and Svensson, A. (2022) ‘A Randomised, Open-Label, Parallel-
Group, Multicentre, Comparative Study to Compare the Efficacy and Safety of Exufiber®

with Aquacel® Extra™ Dressings in Exuding Venous and Mixed Aetiology Leg Ulcers’.
International Wound Journal, 19(S1), pp. 22—-38. DOI: https://doi.org/10.1111/iwj.13913.

Jones, S.M.W. and Weiner, B.J. (2024) ‘Reliability and Validity of Intervention
Characteristic Measures for Assessing Barriers to Evidence-Based Practice Use’.
Translational Behavioural Medicine, 14(5), pp- 304-309. DOI:
https://doi.org/10.1093/tbm/ibae013.

Juan Carlos Morilla-Herrera. et al. (2020) ‘Effectiveness of a Hydrophobic Dressing for
Microorganisms’ Colonization of Vascular Ulcers: Protocol for a Randomized Controlled
Trial (CUCO-UV Study)’. DOI: https://doi.org/10.1111/jan.14412.

Kiani, A.K. et al. (2022) ‘Methodology for Clinical Research’. Journal of Preventive
Medicine  and  Hygiene, 63(2  Suppl 3), pp. E267-E278. DOL:
https://doi.org/10.15167/2421-4248/jpmh2022.63.253.2769.

Kotronoulas, G. (2023) ‘An Overview of the Fundamentals of Data Management,
Analysis, and Interpretation in Quantitative Research’. Seminars in Oncology Nursing,
39(2), p. 151398. DOI: https://doi.org/10.1016/j.soncn.2023.151398.

Page 86 of 138


https://doi.org/10.1016/j.nantod.2021.101290
https://doi.org/10.1038/s41587-022-01528-3

Kulkarni, M., Deshpande, S. and Lokapure, S. (2022) ‘Use of Chitosan-Based Dressings
for the Management of a Chronic Lower Limb Ulcer: A Case Report’. Wounds: A
Compendium of Clinical Research and Practice, 34(2), pp. el3—el6. DOI:
https://doi.org/10.25270/wnds/2022.e1316.

Kumar, S., Sahu, S. and Sharma, S. (2024) ‘An Open Label, Single-Centric, Post Market
Clinical Study to Evaluate the Safety and Efficacy of a New Antimicrobial Wound
Dressing (VELVERT) as an Adjuvant Therapy in the Treatment of Venous Leg Ulcer’.
Phlebology, the Journal of Venous Disease. DOI:
https://doi.org/10.1177/02683555241288729.

Lee, Y.-B. et al. (2023) ‘An Integrated Digital Health Care Platform for Diabetes
Management with Al-Based Dietary Management: 48-Week Results from a Randomized
Controlled Trial’. Diabetes Care, 46(5). DOI: https://doi.org/10.2337/dc22-1929.

Liden, B.A. et al. (2024) ‘A Multicenter Retrospective Study Comparing a Polylactic
Acid CAMP with Intact Fish Skin Graft or a Collagen Dressing in the Management of
Diabetic Foot Ulcers and Venous Leg Ulcers’. WOUNDS a Compendium of Clinical
Research and Practice, 36(9), pp. 297-302. DOI: https://doi.org/10.25270/wnds/24060.

Long, L. et al. (2022) ‘Construction of Multifunctional Wound Dressings with Their
Application in Chronic Wound Treatment’. Biomaterials Science, 10(15), pp. 4058-4076.
DOI: https://doi.org/10.1039/d2bm00620k.

Meaume, S. ef al. (2024) ‘Impact of Primary Dressings on Healing of Venous Leg Ulcers:
A French Cohort Study from the Healthcare Insurance Database’. Journal of Wound Care,
33(9), pp. 678—686. DOI: https://doi.org/10.12968/jowc.2024.0189.

Mikosinski, J. et al. (2021) ‘Efficacy and Safety of a Hyaluronic Acid-Containing Gauze
Pad in the Treatment of Chronic Venous or Mixed-Origin Leg Ulcers: A Prospective,
Multicenter, Randomized Controlled Trial’. Wounds: A Compendium of Clinical Research
and Practice, 66(6), pp. 147—157. DOI: https://doi.org/10.25270/wnds/040721.02.

Moussa, L. et al. (2021) ‘Data-Driven Approach for Tailoring Facilitation Strategies to
Overcome Implementation Barriers in Community Pharmacy’. Implementation Science,
16(1). DOLI: https://doi.org/10.1186/s13012-021-01138-8.

Oropallo, A. et al. (2024) ‘Observational Study of Venous Leg Ulcer Treated with a
Native Collagen-Alginate Dressing and the Impact on Wound-Related Quality of Life’.
Wound Management & Prevention, 70(4). DOI: https://doi.org/10.25270/wmp.23113.

P. SIMA. et al. (2022) ‘Management of Leg Ulcers Using Combined PRP Therapy on a
Nanofiber Carrier: Results of a Pilot Study’. Acta Chirurgiae Orthopaedicae et
Traumatologiae Cechoslovaca, 89(3), pp- 204-207. DOI:
https://doi.org/10.55095/achot2022/030.

Park, S.W. et al. (2020) “Validation of the Effectiveness of a Digital Integrated Healthcare
Platform Utilizing an Al-Based Dietary Management Solution and a Real-Time
Continuous Glucose Monitoring System for Diabetes Management: A Randomized
Controlled Trial’. BMC Medical Informatics and Decision Making, 20(1). DOI:
https://doi.org/10.1186/s12911-020-01179-x.

Park, Y.S., Konge, L. and Artino, A.R. (2020) ‘The Positivism Paradigm of Research’.
Academic Medicine, 95(5), pp- 690-694. Available at:
https://journals.lww.com/academicmedicine/fulltext/2020/05000/the_positivism_paradi
gm_of r%?20esearch.16.aspx/%22.

Page 87 0f 138


https://doi.org/10.1039/d2bm00620k

Pasek, J., Szajkowski, S. and Grzegorz Cieslar. (2023) ‘Application of Topical Hyperbaric
Oxygen Therapy and Medical Active Dressings in the Treatment of Arterial Leg Ulcers—
a Pilot Study’. Sensors, 23(12), pp. 1-11. DOI: https://doi.org/10.3390/s23125582.

Ponto, J. (2015) ‘Understanding and Evaluating Survey Research’. Journal of the
Advanced  Practitioner in  Oncology, 6(2), pp. 168-171. Available at:
https://pmc.ncbi.nlm.nih.gov/articles/PMC4601897/.

Prado, J., Chadha, A. and Booth, J.R. (2011) ‘The Brain Network for Deductive
Reasoning: A Quantitative Meta-Analysis of 28 Neuroimaging Studies’. Journal of
Cognitive Neuroscience, 23(11), pp- 3483-3497. DOI:
https://doi.org/10.1162/jocn_a 00063.

Sarker, M.T.H., Ahmed, I. and Rahaman, M.A. (2023) ‘AI-BASED SMART TEXTILE
WEARABLES for REMOTE HEALTH SURVEILLANCE and CRITICAL
EMERGENCY ALERTS: A SYSTEMATIC LITERATURE REVIEW’. American
Journal of Scholarly Research and Innovation, 2(02), pp. 01-29. DOI:
https://doi.org/10.63125/ceqapd08.

Sarmento, R. and Costa, V. (2017) ‘Descriptive Analysis’. Comparative Approaches to
Using R and Python for Statistical Data Analysis, pp. 83-113. DOI:
https://doi.org/10.4018/978-1-68318-016-6.ch004.

Silva, L.G. et al. (2021) ‘Bacterial Cellulose an Effective Material in the Treatment of
Chronic Venous Ulcers of the Lower Limbs’. Journal of Materials Science: Materials in
Medicine, 32(7). DOI: https://doi.org/10.1007/s10856-021-06539-1.

Smith, S.N. et al. (2024) ‘Student Mental Health Outcomes of a Clustered SMART for
Developing an Adaptive Implementation Strategy to Support School-Based CBT
Delivery’.  Journal of Affective  Disorders, 367, pp. 399-407. DOI:
https://doi.org/10.1016/j.jad.2024.08.048.

Strohal, R. et al. (2021) ‘Management of Hard-To-Heal Leg Ulcers with an Acid-
Oxidising Solution versus Standard of Care: The MACAN Study’. Journal of Wound
Care, 30(9), pp. 694-704. DOI: https://doi.org/10.12968/jowc.2021.30.9.694.

Sun, P. and Zuo, X. (2024) ‘Philosophical Foundations of Management Research: A
Comprehensive Review’. Journal of Scientific Reports, 6(1), pp. 1-22. DOI:
https://doi.org/10.58970/jsr.1031.

Taherdoost, H. (2022) ‘What Are Different Research Approaches? Comprehensive
Review of Qualitative, Quantitative, and Mixed Method Research, Their Applications,

Types, and Limitations’. Journal of Management Science & Engineering Research, 5(1),
pp- 53—63. DOL: https://doi.org/10.30564/jmser.v511.4538.

Tenny, S., Brannan, J. and Brannan, G. (2022) Qualitative Study. National Library of
Medicine. Available at: https://www.ncbi.nlm.nih.gov/books/NBK470395/.

Wasti, S.P. et al. (2022) ‘The Growing Importance of Mixed-Methods Research in
Health’. Nepal Journal of Epidemiology, 12(1), pp. 1175-1178. DOI:
https://doi.org/10.3126/nje.v1211.43633.

Zhang, L. et al. (2023) ‘A Non-Inferiority Study to Compare the Effect of Silica Gel Fiber
Dressing with Alginate Dressing on Healing of Venous Leg Ulcers’. Wound Management
& Prevention, 69(4). DOLI: https://doi.org/10.25270/wmp.22091.

Page 88 0f 138



Zhang, X. and Lang, Z. (2024) ‘Clinical Study on the Treatment of Chronic Infectious
Ulcers Using Platelet-Rich Technology Combined with Moist Dressings’. Pakistan
Journal of Medical Sciences, 40(7). DOI: https://doi.org/10.12669/pjms.40.7.8468.

Zhang, Y. et al. (2021) ‘An Integrated Smart Sensor Dressing for Real-Time Wound
Microenvironment Monitoring and Promoting Angiogenesis and Wound Healing’.
Frontiers in Cell and Developmental Biology, 9. DOI:
https://doi.org/10.3389/fcell.2021.701525.

Zhang, Y. et al. (2021) ‘An Integrated Smart Sensor Dressing for Real-Time Wound
Microenvironment Monitoring and Promoting Angiogenesis and Wound Healing’.
Frontiers in Cell and Developmental Biology, 9. DOI:
https://doi.org/10.3389/fcell.2021.701525.

Zhou, K. et al. (2023) ‘AlEgen-Based Smart System for Fungal-Infected Wound

Monitoring and On-Demand Photodynamic Therapy’. Matter, 6(10), pp. 3449-3462.
DOI: https://doi.org/10.1016/j.matt.2023.06.028.

Page 89 of 138


https://doi.org/10.3389/fcell.2021.701525

Appendices

Appendix A — Survey Questionnaire (Google Forms)

The Impact of Al-Integrated Smart
Dressings for Adaptive Management of
Chronic Leg Ulcers: A Survey-Based
Study of Healthcare Professionals

Dear Participant,

My name is Lakshmi Krishna, and | am a postgraduate student in the MSc Medical Device
Technology & Business program at Griffith College Dublin. | am inviting you to take partin a
research survey as part of my final dissertation.

This study explores the use of Al-integrated smart dressings in managing chronic leg
ulcers, focusing on how they are used in practice, the benefits they offer, and any
challenges faced by healthcare professionals like yourself.

The survey takes around 10-15 minutes to complete. Your participation is entirely
voluntary, and you may withdraw at any time. No personal data will be collected, and your
responses will remain completely anonymous. All information will be handled in
accordance with GDPR and stored securely.

By taking part, you will help improve our understanding of innovative wound care
technologies and their potential to enhance patient outcomes.

If you have any questions, please contact me at:

@ lakshmi.krishna@student.griffith.ie
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1. What is your current professional role? *

~) Wound care nurse
:) Dermatologist
) Vascular surgeon

:) General physician

:) Other:

2.In which country or region do you currently practice? *

:) India
:) Ireland

) United Kingdom

) United States

:) Other:
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3.How many years of professional experience do you have? *

(O 1-3years
O 4-6 years
O 7-10years

(O More than 10 years

4.To what extent do you agree with the following statement: Al-integrated smart
dressings accelerate wound healing compared to traditional dressings.

(O strongly agree

() strongly disagree

5.Do you believe that Al-integrated smart dressings reduce the frequency of
complications such as infections or delayed healing?
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6.In your experience, do patients using Al-integrated smart dressings report
improved comfort and quality of life?

O Strongly agree

(O strongly disagree

7.Have you observed measurable improvements in patient outcomes following
the use of Al-integrated smart dressings?

8.How effective do you believe Al-integrated smart dressings are in promoting
tissue regeneration?

(O Very effective

() Effective
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Y.HOW Trequently ao you use or recommena Al-Integrated smart aressings In your -
clinical practice?

O Daily
O Weekly
O Monthly

10.Are Al-integrated smart dressings routinely available in your workplace? *

O Yes
O No

O Sometimes

11.What proportion of your patients with leg ulcers receive Al-integrated smart -
dressings?
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12.What are your primary motivations for using Al-integrated smart dressings?  *
(Select all that apply)

[] Faster healing
Remote monitoring
Patient request
Institutional policy
Clinical guidelines

Other:

OO0 000

13.What stage of adoption best describes your organization's current use of Al-  *
integrated smart dressings?

(O Fully adopted

O Pilot phase

O Under consideration

(O Not adopted

14.What barriers have you encountered when using or adopting Al-integrated *
smart dressings? (Select all that apply)
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15.What factors would help facilitate the adoption of Al-integrated smart
dressings in your practice or institution? (Select up to three)

Training for staff

Lower cost

Stronger evidence or clinical guidelines
Institutional support

Technical support

Regulatory incentives

Integration with electronic health records (EHR)

Increased patient demand

I I I I Iy <. O O

Other:

16.Do you feel that you are adequately trained to use Al-integrated smart
dressings?

7)) Yes
") No

:) Somewhat
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17.Have you received any formal training on Al-integrated smart dressings? *

O Yes
(O No

18.How would you rate the quality of technical support provided for Al-integrated *
smart dressings?

O Not applicable
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19.How well is data from Al-integrated smart dressings integrated with your *
electronic health record (EHR) system?

Fully integrated
Partially integrated

Not integrated

O O O O

Not applicable

20.Has real-time data from Al-integrated smart dressings improved your clinical  *
decision-making?

Strongly agree
Agree
Neutral

Disagree

ONONONONG,

Strongly disagree

21.Have insights from Al-integrated smart dressings led you to change a patient's *
care plan?
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22. How useful is real-time feedback for tailoring wound care? *

O Very useful

O Useful
O Neutral

O Not useful

(O Not at all useful

23.Do you trust the accuracy of data generated by these devices? *

O Completely trust

O Trust
O Neutral
O Distrust

(O completely distrust

24 Al-driven insights help identify patients at higher risk of complications. *

O Strongly agree
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25.How would you describe your overall attitude towards Al-integrated smart
dressings?

O Very positive

O Negative

(O Very negative

26.Compared to traditional wound dressings, what value do you believe Al-
integrated smart dressings add?

(O significant value
O Some value
O No difference

(O Lessvalue

O Mot sure
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27.In your opinion, do attitudes toward Al-integrated smart dressings differ

among different healthcare roles?

28.1f yes, which professional group do you think is most receptive to Al-integrated *

smart dressings?

Nurses
Dermatologists
Vascular surgeons
General practitioners
All equally

Mot sure

O OO OO0O0

29. Do you believe that Al-integrated smart dressings will become standard

practice within the next five years?
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30.Would you recommend the use of Al-integrated smart dressings to your *
professional peers?

O Yes
(O No
(O Maybe

31.Would you be interested in participating in further training or research related -
to Al-integrated smart dressings?
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26. How often do you collaborate with other professionals (e.g., nurses, *
biomedical engineers) in using these devices?

Always

Often

Rarely
Never

| don't know/ | don't wish to answer

O
O
() sometimes
O
O
O

27. Which factor most influences your decision to use portable neuromonitoring  *
devices?

(O Cclinical guidelines
Departmental policy

Personal experience

Cost considerations

Peer influence

O
O
(O Patient preference
O
O
O

| don't know/ | don't wish to answer
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28. Do you believe the type of institution (public/private) affects your accessto  *
use of portable neuromonitoring devices?

O Yes
O No
(O Notsure

O I don't know/ | don't wish to answer

28a. If yes, please briefly explain how?

Your answer

29. Please share an example of how your professional role, department, or hospital
setting has influenced your use or perception of portable neuromonitoring devices.

Your answer
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Appendix B — Ethics Form

Innopharma

education

Ethics Application & Declaration Form

DISSERTATION TITLE: The Impact of Al-Integrated Smart Dressings for Adaptive

Management of Chronic Leg Ulcers: A Survey-Based Study of Healthcare Professionals
RESEARCHER’S NAME: Lakshmi Krishna

PROGRAMME OF STUDY: MSc in Medical Device Technology and Business

SUPERVISOR'S NAME: Javed Igbal

DECLARATION:

The information in this application form is accurate to the best of my knowledge. | undertake
to abide by the principles outlined by Innopharma/Griffith College ethics policy in my
research dissertation. | confirm that | have completed a full ethics assessment for my
research dissertation as per the college guidelines. | will not begin my primary research until

such approval from my supervisor and/or ethics Committee has been obtained.

| pledge to carry out my research according to the Innopharma/Griffith College academic
integrity standards. Any results presented in my dissertation will be from my own, original
research, | will reference and/or acknowledge any material or sources used in its preparation

and | will not plagiarise the work of anyone else.
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For Student:

STUDENT SIGNATURE: -

DATE: 06/07/2025

The research contained within this research dissertation proposal has been approved.

For Supervisor:

Ethics Committee Approval Required: Yes No v

SUPERVISOR SIGNATURE: :

DATE:06/07/2025

For Ethics Committee (if required):

Ethics Committee Approval Given: Yes No

ETHICS COMMITTEE MEMBER SIGNATURE:

DATE:

NOTE: Supervisors are responsible for ensuring their students fill in this

form correctly and that all ethical areas have been considered.

SECTION 1: DESCRIPTION OF RESEARCH STUDY

Purpose and objectives of research

The purpose of this study is to investigate the perceptions, experiences, and attitudes of

healthcare professionals towards the use of Al-integrated smart dressings in the management
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of chronic leg ulcers. Chronic leg ulcers pose significant challenges in clinical practice due
to their persistent nature, high risk of complications, and impact on patients’ quality of life.
Recent advances in medical technology, such as Al-enabled smart dressings, offer the
potential for real-time wound monitoring, enhanced clinical decision-making, and more
personalised care. However, there remains a gap in understanding how these technologies are
viewed and adopted by frontline healthcare professionals, who are central to successful

implementation in routine wound care.

This study aims to systematically explore healthcare professionals’ awareness, adoption
rates, perceived effectiveness, and the main barriers and facilitators influencing the use of
Al-integrated smart dressings. By gathering quantitative survey data from wound care nurses,
dermatologists, vascular surgeons, and general physicians, the research will identify trends
and key factors that impact clinical uptake and day-to-day utility. The study will also assess
how Al-driven data from smart dressings influence clinical decisions and personalisation of

treatment strategies.

The ultimate goal is to generate evidence that can guide device manufacturers, healthcare
providers, and policy makers in optimising the integration of Al-enabled smart dressings into
standard practice. By addressing gaps in knowledge and highlighting real-world challenges
and opportunities, this study seeks to support the advancement of technology-driven wound

care and improve outcomes for patients with chronic leg ulcers.

The objectives of the research are as follows:

e To assess healthcare professionals' perceptions of the effectiveness of Al-
integrated smart dressings in improving wound healing outcomes and patient

quality of life for chronic leg ulcer management.

e To evaluate the extent of adoption and usage patterns of Al-integrated smart

dressings in clinical practice across different healthcare settings.

o To identify perceived barriers and facilitators to the clinical implementation of AI-
enabled smart dressings, including issues related to usability, cost, training, and

integration with existing care protocols.

e To explore the impact of Al-driven data and feedback from smart dressings on

clinical decision-making and personalised wound care strategies.
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o To analyse differences in attitudes, adoption, and perceived value of Al-integrated

smart dressings among various healthcare professional roles.
Research methodology:

This research uses a quantitative methodology, collecting primary data through structured
surveys to objectively assess healthcare professionals’ perceptions and experiences with Al-
integrated smart dressings. The survey consists of 25 close-ended questions, including Likert
scale, dichotomous, and multiple-choice formats. Initial questions gather demographic
information such as age, professional role, years of experience, and clinical setting. Core
questions are organized around key domains: perceived effectiveness of Al dressings,
adoption rates, implementation barriers and facilitators (usability, cost, training, workflow

integration), and clinical utility of Al-generated data in wound care management.

Google Forms will serve as the data collection platform due to its accessibility, compatibility
across devices, and ability to provide real-time data aggregation. Responses will be

automatically organized for efficient statistical analysis.

Participants will be selected using purposive sampling, targeting registered healthcare
professionals directly involved in wound care management—specifically wound care nurses,
dermatologists, vascular surgeons, and general physicians. Eligibility criteria include holding
at least a bachelor’s degree in a relevant healthcare field, a minimum of one year’s clinical
experience managing chronic leg ulcers, current practice in a hospital, clinic, or community
setting, and voluntary participation. Recruitment will take place via LinkedIn (using
advanced filters and professional groups) and ResearchGate (by engaging with clinicians and
researchers in wound care). To further increase reach and diversity, snowball sampling will
be used, encouraging participants to refer eligible colleagues. Efforts will be made to ensure

broad representation across different geographical locations and clinical environments.

SECTION 2: POSSIBLE ETHICAL ISSUES

Answer "yes' or 'no’ to the following questions.

SUBJECT MATTER

Does the research proposal involve:
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Research into specific company activities that would be deemed sensitive or confidential
No

Research into politically and/or racially/ethnically and/or commercially sensitive areas
No

Sensitive, personal, professional or corporate issues

No

RESEARCH PROCEDURES

Does the research proposal involve:
Research that might damage the reputation of companies or participants
No
Research that may negatively affect the reputation of Griffith College/Innopharma
No
Use of personal records without consent
No
Use of company data without consent
No
The offer of any inducements to participate
No
Audio or visual recording without consent
No
Using a language other than English
No

PARTICIPANTS

Does the research proposal involve:
People who are not competent and/or fluent in English
No
Does your research group include any of the following vulnerable groups

YES

(Adults with psychological impairments; Adults with learning difficulties; Adults under the

protection/control /influence of others (e.g. in care/prison); Relatives of ill people (e.g.

parents of sick children); Hospital or GP participants recruited in a medical facility, persons

under the age of 18)
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If you have answered NO to ALL questions, please go straight to Section 4.

If you have answered YES to ANY question in SECTION 2, vyou must fill in SECTION 3.

SECTION 3: STEPS TAKEN TO AVOID ETHICAL ISSUES

If your ethics relates to Subject Matter, outline your action plan to work around any
sensitive issues.

The subject matter of this research focuses on the professional opinions and experiences of
qualified healthcare practitioners regarding the use of Al-integrated smart dressings in
wound care. The survey is strictly limited to non-sensitive topics about professional
practice and does not address any personal, patient-specific, or distressing content. No
questions will ask about confidential patient data or require participants to disclose
sensitive information.

If your ethics relates to Research Procedures, outline your action plan to deal with
possible ethical issues in your research procedures.

To avoid ethical issues, all data will be collected anonymously through an online survey
platform (Google Forms). No identifiable information (such as name, contact details, or
workplace address) will be requested. Participants will receive a clear information letter
outlining the study, voluntary nature of participation, and their right to withdraw at any
time. All data will be securely stored on password protected One Drive folders and only
accessible to the research team. Procedures comply fully with GDPR and GCEC guidelines
to ensure participant privacy and data security.

If your ethics relates to Participants, outline how you will protect vulnerable persons
or those that do not have English as their first language.

This research also focuses on the professional experiences and perceptions of General
Practitioners (GPs). The survey will only address routine clinical practices and opinions; it
will not cover any sensitive topics, personal patient information, or identifiable clinical
data. No questions of a personal or intrusive nature will be included, ensuring there is no
risk of psychological discomfort or harm. All data collection will be conducted via an
anonymous, online survey. No identifying information (such as name, contact details, or
patient data) will be collected or stored at any stage. Participants will receive a clear
Participant Information Letter outlining the purpose of the study, their rights, and the
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voluntary nature of participation. Responses will be securely stored on password protected
One Drive folders. The research is designed in line with ethical best practices to avoid any
data protection (GDPR) issues.

This study will recruit only qualified and registered GPs currently practicing in clinical
settings. No vulnerable groups or persons under 18 will be included. All participants are
required to have professional proficiency in English to ensure informed consent and full
understanding of the survey questions. No language or communication barriers are
anticipated.

SECTION 4: ABOUT YOUR PARTICIPANTS

Outline your participant profile and why you have chosen them for this study

The participant profile for this study comprises registered healthcare professionals
directly involved in wound care management, specifically: wound care nurses,
dermatologists, vascular surgeons, and general physicians (GPs). All participants are
required to possess at least a bachelor’s degree in nursing, medicine, or an allied
healthcare field, have a minimum of one year’s clinical experience managing chronic
leg ulcers, and be currently practicing in a clinical environment such as a hospital,
clinic, or community healthcare setting.

This specific profile is chosen to ensure that survey respondents have relevant expertise,
hands-on experience, and direct insight into the use and impact of Al-integrated smart
dressings in chronic leg ulcer management. By focusing on professionals who routinely
manage complex wounds, the study ensures the collection of informed, practice-based
perspectives regarding the perceived effectiveness, adoption patterns, and barriers or
facilitators associated with this technology. Their insights are crucial for understanding
real-world implementation and for making meaningful, evidence-based
recommendations.

How do you plan to gain access to/contact/approach your participant(s).

Participants will primarily be approached through professional networking platforms such as
LinkedIn—utilising advanced search filters and targeted outreach within groups like “Wound
Care Professionals” and “Dermatology Network.” Additional recruitment will take place via
ResearchGate by connecting with clinicians and researchers active in wound healing and
medical device innovation. The initial contact will include a brief introduction to the research,
its academic purpose, and an invitation to participate in the survey, along with a Participant

Information Letter (PIL) outlining confidentiality and voluntary participation.
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To enhance sample diversity and reach, a snowball sampling strategy will also be used. Initial
respondents will be encouraged to refer colleagues who meet the eligibility criteria, thereby
expanding the pool of expert participants and supporting broader geographic and clinical

representation.

SECTION 5: INFORMATION, CONSENT AND CONFIDENTIALITY

Participant Information Letter (PIL) for participants

Please confirm below that your information letter covers:
Description of the research topic and method

N/A
Details of what participation will involve

N/A
Rights to anonymity N/A

Confidentiality
N/A

Rights to withdraw from the research

N/A
The contact details of the researcher and supervisor (if necessary)

N/A

Informed Consent Form (ICF) for participants

Please indicate below if your research requires a signed consent form by selecting the relevant

option only:

No: my research study involves an online survey only and/or does not require signed

consent

Do you consent to participate in this study?

L] Yes, I consent to participate.
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[J No, I do not consent to participate

SECTION 6: STORAGE OF DATA
[Please ensure that you are abiding by GDPR and the national Data protection laws

https.://'www.hrb.ie/funding/edpr-guidance-for-researchers/edpr-and-health-research/).

The student is responsible for storage of data and this will be handed over to the college in
an electronic format as part of the thesis submission i.e. primary data and completed ICFs
where applicable will be added to the primary data folder on moodle. The rationale is to
keep data as long as it is still useful and there is an intention to use it further for research

so if this is not the case then this can be stipulated here and a shorter retention period given.]

How will you store the research data and for how long? How will you manage data
protection issues?
The research data collected through the survey will be securely stored in encrypted,
password-protected digital files. Data collected via Google Forms will be exported and
stored on a secure, access-restricted One drive platform. Only the principal researcher

and authorised supervisor will have access to the raw data.

The data will be retained for a period of two years after the completion of the research
project, in accordance with institutional and ethical guidelines. After this retention
period, all identifiable and raw data will be permanently deleted and securely destroyed

to ensure participant confidentiality.

Data protection and privacy will be rigorously managed by anonymising all responses;
no personal or identifying information will be collected. Survey results will be coded,
and any reporting or publication will use aggregated data only. The study will comply
fully with the General Data Protection Regulation (GDPR) and local data protection
laws, ensuring that participants’ rights to privacy and confidentiality are maintained at
all times. Participants will be informed of these measures through the Participant
Information Letter, and all procedures will follow institutional ethical approval

protocols.

Page 9 of 138


https://www.hrb.ie/funding/gdpr-guidance-for-researchers/gdpr-and-health-research/

SECTION 7: NON-DISCLOSURE AGREEMENT & STUDENT CONSENT

Non-Disclosure Agreement (NDA)
Will the final dissertation contain any information pertaining to any source what would

warrant the use of a Non-Disclosure Agreement (NDA) e.g. industry-based research?

No

Student consent
If a Non-Disclosure Agreement (NDA) is not required, does the student consent to allow

their completed dissertation to be held/published by Innopharma/Griftith College?

Yes

SECTION 8: RECORDING AND RETENTION OF DISSERTATION VIVA

Viva Recording
The Dissertation viva will be recorded. This recording may be used to facilitate assessment
by Innopharma staff, a third reader if necessary and/or if requested by the external examiner
for the Programme. The recording will be held in line with current GDPR guidelines and will

not be made publicly available.

SECTION 9: DOCUMENT CHECKLIST
NOTE: Applicants must attach the following documents in electronic format to the

appendix.

Which documents are added to the appendix? Please tick N/A if not applicable:
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Participant Information Letter (PIL) for participant
YES

Informed Consent Form (ICF) for participant
N/A

Questions/survey for interviewees/focus groups etc (can be in draft form)
Yes

Any other documents e.g. Non-Disclosure Agreement

N/A

I confirm that this application is complete and all required documents are included in the

appendix.

For Student:

STUDENT SIGNATURE: -

DATE: 06/07/2025
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SECTION 10: APPENDIX

Survey Questionnaire

1. Professional Role
L1 Wound care nurse
] Dermatologist

L] Vascular surgeon
L] General physician
U1 Other:

2. Country/Region of Practice
0 India

O Ireland

0 UK

00 USA

O Other:

3. Years of Experience
] 1-3 years

L] 4-6 years

L] 7-10 years

L] More than 10 years

4. Al-integrated smart dressings accelerate wound healing compared to traditional

dressings.

0] Strongly agree
L] Agree

L] Neutral

L1 Disagree

0] Strongly disagree

5. These dressings reduce the frequency of complications (e.g., infections, delayed

healing).
L] Strongly agree
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L] Agree
L] Neutral
L1 Disagree

O] Strongly disagree

6. Patients using Al-integrated smart dressings report improved comfort and quality of

life.

L] Strongly agree
L] Agree

L] Neutral

L] Disagree

L] Strongly disagree

7. Have you observed measurable improvement in patient outcomes with Al-integrated

smart dressings?

O Yes
[ No

] Not sure

8. In your experience, how effective are these dressings in promoting tissue

regeneration?

L1 Very effective
L1 Effective

L] Neutral

[ Ineffective

0] Very ineffective
9. How often do you use or recommend Al-integrated smart dressings?

L1 Daily

L1 Weekly
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L1 Monthly
L] Rarely

L1 Never
10. Are Al-integrated smart dressings routinely available in your workplace?

[ Yes
0 No

[ Sometimes
11. What proportion of your leg ulcer patients receive Al-integrated smart dressings?

O Al
L] Most
[ Some
O Few

] None
12. What is your primary motivation for using these dressings? (Select all that apply)

L] Faster healing

[J Remote monitoring
L] Patient request

U Institutional policy
U Clinical guideline

O Other:

13. Stage of adoption in your organisation:

0] Fully adopted
L] Pilot phase
[ Under consideration

L] Not adopted
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14. What barriers have you encountered? (Select all that apply)
L] High cost

0] Lack of training
L1 Workflow integration issues

L] Data privacy concerns

O] Limited evidence
L] Device availability
L] Regulatory hurdles

[ Patient reluctance

[ Other:

] None
15. What would help facilitate adoption? (Select up to three)

(] Training

O] Lower cost

U] Evidence/guidelines
L] Institutional support
L] Technical support

L] Regulatory incentives
L1 EHR integration

[ Patient demand
O Other:

16. Do you feel adequately trained to use these dressings?

[ Yes
[ No

[0 Somewhat
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17. Have you received formal training on Al-integrated smart dressings?

[ Yes

1 No
18. Rate the quality of technical support provided for these dressings.
L1 Excellent

O Good
[ Fair
O Poor

] Not applicable
19. Level of integration of smart dressing data with EHR system:

O Fully integrated
O] Partially integrated
] Not integrated

] Not applicable

20. Real-time data from Al-integrated dressings has improved your clinical decision-
making.

L] Strongly agree
L] Agree

L] Neutral

Ll Disagree

0] Strongly disagree
21. Has data from Al-integrated smart dressings led you to change a care plan?

[ Yes

L1 No
22. How useful is real-time feedback for tailoring wound care?

L] Very useful
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O Useful
[ Neutral
[ Not useful

L] Not at all useful
23. Do you trust the accuracy of data generated by these devices?

[ Completely trust
O] Trust

L] Neutral

O Distrust

0 Completely distrust
24. Al-driven insights help identify patients at higher risk of complications.

] Strongly agree
L] Agree

L] Neutral

L] Disagree

L] Strongly disagree
25. Your overall attitude toward Al-integrated smart dressings:

L1 Very positive
L] Positive

L] Neutral

L] Negative

L] Very negative
26. What value do these dressings add compared to traditional options?

L] Significant value

[0 Some value
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[ No difference
[ Less value

L1 Not sure
27. Do attitudes differ among professional roles regarding Al dressings?

[ Yes
0 No

L1 Not sure
28. If yes, which group is most receptive?

L] Nurses

[ Dermatologists
L] Vascular surgeons
O GPs

I All equally

] Not sure

29. Do you believe Al-integrated dressings will become standard care within 5 years?

[ Yes
[ No

] Not sure

30. Are you willing to recommend Al-integrated smart dressings to peers?

[ Yes
[ No

L] Maybe
31. Would you participate in further training or research on Al smart dressings?

[ Yes

O No
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L1 Maybe
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Participant Information Letter

Title: The Impact of Al-Integrated Smart Dressings for Adaptive Management of Chronic
Leg Ulcers: A Survey-Based Study of Healthcare Professionals

You are invited to take part in a research study. Before you decide, please read this
information carefully. If you have any questions, please ask. Take your time to decide if

you would like to participate.

My name is Lakshmi Krishna, and I am a postgraduate student at Griftth College,
studying for MSc in Medical Device Technology & Business. I am doing this research
as part of my final project.

We are doing this study to learn about healthcare professionals’ views and experiences
with using Al-integrated smart dressings for treating chronic leg ulcers. We want to
understand how these new technologies are being used, what benefits or challenges they
bring, and how they might improve patient care.

If you agree to take part, you will be asked to complete an online survey. The survey has
questions about your experience with Al-integrated smart dressings, how often you use
them, and your opinions on their effectiveness and challenges. The survey should take
about 10—15 minutes to complete. There are no interviews or audio recordings involved
in this study.

You have been invited because you are a healthcare professional involved in wound
care. We are asking people like you who have direct experience with managing chronic
leg ulcers to share their insights.

Participation is completely voluntary. You do not have to take part if you do not want to.

Page 20 of 138



You can refuse to answer any question, and you can stop the survey at any time without
any consequence.

If you want to withdraw from the study, please contact Lakshmi Krishna at
lakshmi.krishna@student.griffith.ie.

There are no direct risks or physical harm from taking part. All responses will be
anonymous. There are no direct benefits to you, but your participation will help us
understand the use of new wound care technologies and may help improve care for
future patients.

All information you provide will be kept confidential. We will not collect your name or
any identifying details. Your answers will be combined with others for analysis. Only
the research team will have access to the data.

We may have to break confidentiality if we believe there is a serious risk of harm to you
or someone else, or if a serious crime has been committed.

Survey data will be stored securely in password-protected files on the college’s system.
Only the researcher and supervisor will have access. The data will be kept for five years
after the study is completed and then deleted.

You have the right to access your information at any time under freedom of information
laws.

The results of this study will be used for my Master’s dissertation, which may be kept in
the college library. It may also be used in future presentations or academic publications.
Your identity will never be revealed.

If you have any questions or would like more information, please contact:

Researcher Details:

Name: Lakshmi Krishna

Phone: +353 894622579

Mail: lakshmi.krishna@student.griftith.ie
Supervisor Details:

Name: Javed Igbal

Mail: javed.igbal@griffith.ie
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