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ABSTRACT

Home care nurses have benefited from the use of artificial intelligence (AI) in wound care and management in the
healthcare sector. Removal of stitches, dressing, cleaning of wound, and application of dressing is also one of the
sensitive areas of nursing care where every action is timed and very careful to prevent various complications that
come with it among are formation of pus, slough, delayed healing among others. This article examines how the
use of artificial intelligence as a tool to increase the effectiveness of wound care interventions in the home health
care environment. Since Al integrates elements of image recognition, predictive analysis, and smart monitoring,
home care nurses gain the ability to analyze the condition of the wound, evaluate the progress, and make sound
decisions on further management (Smith & Jones, 2018).

A major improvement in wound care resulting from the use of Al is enhanced accurate evaluation of wound images
without much dependency on visual estimations. Modern artificial intelligence can accurately distinguish between
the type, stage, and severity of the wounds and recognize potential complications at the initial stage, and the
beginning of interventions (Brown et al., 2017). In addition, the integrated Al analytics for patient status prediction
enable nurses to identify the probable course of patients’ wound healing and modify plan treatments for the
unforeseen patterns (Lee & Chen, 2016).

Advanced intelligent wound monitoring devices work in cooperation with Al and are used for tracking the wound
status in real mode, including the amount of moisture, pH level, and temperature. These devices make nurses
aware of changes that should not be there reducing incidences of infections and encouraging quicker healing
(Taylor & White, 2015). Furthermore, home care nurses use artificial intelligence platforms that facilitate their
interaction with physicians, also the decision-making processes at the professional level are supported by such
platforms.

Significant benefits for patients, nurses, and healthcare organizations overall are offered by the integration of Al
in wound care, however, several barriers exist; data privacy, costs of Al implementation, and the requirement of
training nurses in the use of Al tools. Overcoming these barriers is crucial to optimize Al use in home care
environments (Wilson et al., 2018).

Haque, D.D.N., & Barlow, S. Writing for the home care nurse, this article underscores the importance of applying
technologies utilizing Al in wound care. Exposing healthcare providers, patients, or clients to applications of
artificial intelligence leads to better patient outcomes, a decrease in overall healthcare costs, gain in the efficiency
of the nursing workforce. Regarding Al it is certain that with its development, it can add solutions to address the
challenges of wound care and, therefore, revolutionize the home nursing environment.
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INTRODUCTION
Wound management is an important branch of home care since many clients have long-term health conditions that
lead to chronic wounds including diabetic foot ulcers, pressure injuries, and venous leg ulcers. Proper wound care
is not only curative but also has preventive benefits in the patient’s well-being thus helping the patient to recover
faster and at less cost to society. However, existing strategies for wound care management are normally more
time-consuming, ?precise assessment of the wound healing process as well as interface data acquisition are usually
more subjective or based on manual monitoring. On this background, the tasks evident in the studied literature
and practice provide the importance of enhanced complements and aids to home care nurses. Innovative solution
one: chatbots and artificial intelligence in wound care. Cognitive computing on the other hand presents a
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promising solution to enhance assessment, monitoring, and treatment administration, thus easing most of the
concerns around traditional approaches by Smith & Jones (2018).

This introduction outlines why and how Al plays a critical role in wound care and home care nursing today and
the advancing technologies that define the field. This section puts down the groundwork on how Al strengthens
nurses and optimizes patient experience by using literature reviews, case studies, and data examination.

Some Common Problems with Conventional Wound Management

The current methods of wound care management involve assessment by clinical observation, basic dimensions,
and conventional judgment. The expected significant finding of nurses is that they should frequently be measuring
the length, width, and depth of a wound and its status, which may differ depending on the experience of the nurse
(Brown et al ., 2017). Furthermore, assessment of the wound progress typically entails the performance of some
routine and time-consuming steps.

Of these, chronic wounds are especially problematic because taking a long time to heal, and this wound can easily
get infected. For instance, diabetic foot ulcer is a common condition that should be monitored regularly to avoid
complications yet the home care setting how it is CiBmanaged restricts adequate management of the
condition(Wilson et al., 2018). Furthermore, resulting delays in action due to wrong evaluations have negative
consequences such as amputation or longer hospitalization periods.

The Role of AI in Wound Care

Contemporary developments in wound care management can be described as an attempt to cope with several
difficult questions through the use of automation, precision, and predictive analytics awarded by artificial
intelligence. These are machine learning algorithms smart monitoring devices and predictive analytics platforms.
These tools allow for the evaluation of wounds as well as to track the healing rates constantly and even identify
adverse reactions to existing and present parameters (Taylor & White, 2015).

An example of a machine learning-based wound assessment instrument includes using photo classification
algorithms to identify wound type and stage from high-definition wound snapshots with the highest precision (Lee
& Chen, 2016). Additional advanced features of predictive analytics are that they also predict healing trajectories
and suggest actions to take based on predictions to make it easier for the nurses to work proactively.

Implication for Home Care Nurses

To home care nurses, Al is an ideal shift from the traditional mentality towards wound care delivery. Automated
systems take some of the workload off the nurses’ plate. Self-awareness devices like [oT sensors report the healing
conditions of a wound in real time hence negating the importance of constant physical review (Brown et al., 2017).
Furthermore, Al enables home care nurses to work in tandem with other medical workers. Through the
telemedicine platforms using Al-based algorithms, the nurses can supply the data of determined wounds to
physicians and gain immediate advice. Not only does this approach enhance the quality of care provided but also
enhances the confidence of the nurses managing complex cases of wounds (Smith & Jones, 2018).

Current AI Applications in Wound Care

Table 1 summarizes the key Al technologies currently applied in wound care:
Technology Functionality Benefits

Image Recognition Algorithms To be specific, using images noted | High precision, low bias
in the computer/based on images,
diagnose the types and stages of

wounds.

Smart Monitoring Devices Supervise healing-specific factors | That is why with early additionally,
including; moisture of the wound | useful to them identification of
and the like. these complications, the emphasis

is made on their early diagnosis.

Predictive Analytics Estimate likely rates of patients’ | In the case of COVID-19, some

recovery and possible side effects | effective preventative measures
entail an individualized approach.
Telemedicine Platforms There is a need to foster a link | Professional help at the right time
between professionals in different
geographical regions.

All these technologies have already proved viable in clinical and home care environments, thus pointing to future
development in the field.
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Advantages and Disadvantages of Al Implementation

Several advantages wrinkle out from the application of Al in wound care. Increased accuracy of the results, an
enhanced speed of the procedure, and patient benefits are some of the main benefits that can be obtained. Al tools
help nurses create evidence-based solutions to complications that deliver recovery-effected results quickly.
Further, automation means that the workload is decreased

for nurses and they can handle many patients at once (Taylor & White, 2015).

But also there are limitations to implementation especially in regards to cost, data privacy, and professional
development.

Table 2 outlines the primary challenges and potential solutions:

Challenge Description Potential Solutions

High Costs High-cost hardware and applications | Meet general legal requirements
hinder usability (for instance, HIPAA).

Data Privacy Concerns Possibility of attacks with the data of | Meet general legal requirements
patients (for instance, HIPAA).

Training Requirements Many of the patients or the nurses | Training management
themselves are not familiar with the Al
tools.

Dataset Bias Al models may work havoc on various | Adding more data types into the
people training algorithm

These are some of the fatal challenges that have to be met with to enhance the effective application of Al in wound
care, as well as enable fair access to such technologies.
Advancements of AI In The Future and Its Integration With Wound Care

wound care and suggested that future development should entail enhancement and diversification of the advances
made so far and compatibility with other advanced technologies. Smartwatches and other earables that integrate
IoT with Al will be able to predict outcomes and give more precise results that are convenient for remote
monitoring than are currently available (Wilson et al., 2018). Furthermore, new technologies (NLP) can allow the
questions asked by the nurses through speech to be addressed by the Al system, which saves time.
Research continues to be conducted on this idea of generative Al. It is highly possible to develop tailored care
simulations that will allow nurses to perceive the results of the various treatments. These developments will
continue to support home care nurses, and Al will be an important tool in future wound care.

LITERATURE REVIEW
Al opportunities have been studied in general in health care and more specifically in wound care and management.
In this review, the previous studies are further followed to evaluate the use of Al technologies in facilitating home
care nurses’ wound assessment, monitoring, and predictive analyzers.
Wound Assessment with Al
Al is beneficial mainly in increasing the efficiency of wound assessment; this is one of the main functions in the
nursing profession. The evaluation of wound assessment was previously done qualitatively in so far as the
discretion of the evaluator allowed, hence possible bias (Smith & Jones, 2018). Quite several technical tools work
in this area opinion being that those which include the image recognition algorithms are said to be revolutionary
in this area.
For the CNNs and the other emerging ML algorithms, the architecture and design indicated a very high degree of
accuracy in the classification of the diverse wounds based on the different stages. For example, Brown and his
peers in their work in 2017 suggested that Al models were in a position to classify diabetic foot ulcers alongside
pressure sores with more than ninety percent accuracy rates. These tools inform home care nurses objective of
care delivery and prevent them from making futile decisions. In addition, the measurements of the wound size
using automated systems give accurate measurements of the wound size which may not be obtained in the process
of measuring to document or use for the next process.
Live Tracking of Wound States
Due to the integration of smart wound monitors together with artificial intelligence into the device, changes in the
approach that nurses normally take while attending to wounds in homes have been enhanced. Like IoT-based
technologies, these technologies provide information about crucial indicators including wetness, pH level, and

IJETRM (http://ijetrm.com/) [146]


https://www.ijetrm.com/
http://ijetrm.com/

Vol-06 Issue 01, January-2022 ISSN: 2456-9348

Impact Factor: 5.004

International Journal of Engineering Technology Research & Management
Published By:
https://www.ijetrm.com/

temperature of the wound (Taylor & White, 2015). This has made such parameters important predictors of
infection danger as well as the likely recovery course.

What has been observed is that various systems which are intended to implement continuous monitoring have
been postulated in the literature. For example, Lee and Chen (2016) payed statistical evidence for IoT devices
utilized for tracking wound infection circumstances that reduced infection probability because of treatment
chances. Furthermore, these devices reduce the degree to which homes under the care of home care nurses need
the routine physical checks, while at the same time offering surveillance.

Application of Advanced Analytics for Wound Healing

Artificial intelligence and machine learning help in determining the healing patterns of a few of the greatest
wounds. Al models analyze patients’ records and current data and are capable of foreseeing certain complications
in a patient. Wilson et al. (2018) stressed that predictive tools allow for putting together individual health
management programs and minimizing the measures applied to patients, thereby increasing their prognosis and
preventing repeated hospitalization.

The following are examples of how big data analytics was applied: For instance, machine learning algorithms to
forecast the length of healing a chronic nonhealing wound and the probability of it; the factors considered include
age, depth of the skin wound, and the presence of other diseases. Brown, M.S., Sung, H., St James, D., Palmer,
J.B., Thompson, C.L., Tobosa, J.J., & Ottenbacher, K.J. (2017): Brown et al., explained that pressure ulcer
management was enhanced by 25% due to the utilization of predictive models. This capability is uniquely
beneficial for home care since early and accurate diagnoses are crucial for averting a worsening of a client’s
condition.

Intelligent Decision Support Systems

The use of decision support systems continues to improve wound care as Al recommends to nurses what decision
to take. These systems involve the assessment of large extensive data sets in the prescription of appropriate
interventions to ensure that the treatment being offered is evidence-based (Robert, 2018). For instance, there is an
ability to suggest the choice of dressings, methods of debridement or antibiotics to be used for a particular type of
a wound.

Apart from using telemedicine, the integration of Al supports the work of home cae nurses and physicians in real
time as they share any knowledge gaps that may exist. Taylor & White (2015) also established that the application
of Al in telemedicine resulted in a decrease in treatment time by 30/00 percent; the authors explained how the
component of decision-making was critical in the improvement of patient care.

Challenges and Limitations in Putting Bet

But, using Al in wound care tools is not as fully welcomed as it should be because it has these challenges. The
cost factor is ongoing because it is very expensive to incorporate Al technologies in organizational processes and
systems, most organizations cannot raise capital hence the tools and devices under discussion are very expensive
(Wilson et al ., 2018). However, as I said about Al models regardless of these models, their effectiveness solely
depends on the kind of data fed into the model when training is undertaken. Two big performance issues are
identified to be the presence of bias in the datasets and the failure to learn proper treatment algorithms due to a
lack of sample data many time resulting in poor wound treatments in underrepresented patient groups.

Another matter connected to Al is the matter concerning data privacy because most of the information that the Al
systems would need to learn, is the patient’s information. All these risks can be worked rouisnd by dint of the set
data protection regulations such as the HIPAA regulation (Lee & Chen, 2016). Also, the training prerequisites to
manage the Al tools as efficiently as possible may not interest the home care nurses since using innovative
machinery is a new theme to them.

Al-related ideas and potential connections with Wound Care

The potential of new approaches to wound care with the use of Al is bright as there are still many activities directed
to address the existing problems. The future developments are intended to create an improved quality of Al
systems for more people to a wider extent. Moreover, efforts put more in diversifying the data collected and
biasing an algorithm to be more responsive toward healthcare AI models’ validity despite the patients’ grouping
is highly important.

New tools of generative Al can also be utilized to alter the traditional hegemons of wound care practices. For
example, generative models may make future outcomes during the healing processes given some sort of treatment
that may help the nurses in their decision. Further, it is argued that the combination of Wearable technology and
mobile applications with the use of Al also improves the effectiveness of wound-managing care at home.
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Thus this review unveils the new directions that Al might take in wound care and its administration and some of
the barriers that need to be overcome to widespread the use. Improved devices and skilled data on their own can
significantly affect the home care nurses and particular patients who are being assisted in the settings with
improved results.

MATERIALS AND METHODS
The current article’s materials and methods section provides details of the devices, strategies, and approaches used
to analyze the potential of Al in enhancing wound care and management for home care nurses. This section will
offer a clear picture of the Al technologies, and the study framework besides explaining the evaluation procedures
that were used to determine the efficiency of the Al technologies.
Study Design and Scope
This research)looks at the feasibility of employing Al technologies in practicing wound care in home care settings.
In taking a snapshot of available knowledge from theoretical sources, formal and informal observations, and
literature and seeking expert opinions to establish the potential of key Al tools in the practice of nursing, the study
comprises a literature review, observational studies, and the opinions of experts. Special focus was placed on
assessing automated systems for diffuse, chronic, and complex wound forms, especially in patients with diabetes,
increased pressure, leg varices, and other sorts of venous disorders.
The paper aims to recognize the embedded state of Al application amongst home care nurses, concentrating on
the availability, ease of use, and impact on the patient. The sources of data included published research, healthcare
databases together with proven real-life case studies, which guarantees a rich evidence-based context to the study
(Smith & Jones, 2018).
Materials
Key materials used in the study include:
Al-Powered Wound Assessment Tools:
Technologies including high-resolution wound image analysis capable of using machine learning
algorithms.
To predict the type of wound and classify based on the severity we can use convolutional neural networks
(CNN ).
Smart Wound Monitoring Devices:
e  Smart garments that have the capacity to monitor the parameters of an open wound in
e  Wireless Internet of Things sensors developed to monitor data from individuals without invasive methods
(Brown et al., 2017).
Predictive Analytics Platforms:
e  Machine learning algorithms that can analyze Patient Management System records to determine wound
healing prognosis.
e Systems with algorithms to suggest care since they are a decision-support type of systems.

p—
.

4. Communication and Collaboration Tools:
e  Mobile healthcare applications that incorporate Al to connect nurses and physicians in real-time.
e The use of artificial intelligent chatbot to avails immediate advice on the management of wound care
protocols.
5. Literature Sources:
e PubMed, daily yazilimlar, ve yanan acilik temelcoat worltugun topelk journal, databases, ve profesal
regulations belirlemeleriopleveli yanki kuramsiyellarla ve yazmalar.
Methods
1. Data Collection:
In the study, both qualitative and quantitative research approaches were used. Data was collected from clinical
trials, case studies, and the users of nurses practicing Al-driven tools in-home care. The data collected in this study
derive from interviews and focus group discussions with healthcare professionals who work with wound care.
2. Image-Based Wound Analysis:
The capability of Al in wound assessment was determined by assessing datasets of thousands of wound images
reviewed and annotated by clinicians. Data sets used in the study including Precision, Recall, and Overall
Classification rates were compared with conventional evaluated methods this is in line with Lee and Chen (2016).
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3. Predictive Analytics Assessment:
An evaluation of prior work in identifying the application of the proposed framework was carried out and issues
related to the use of predictive analytics in wound care were discussed. They discussed how Al predicted healing
patterns by analyzing factors such as wound size and depth, and the patient history. Analyzing these models, an
ability to detect possible complications in advance, which diminished the number of readmissions, was assessed.

4. Evaluation of Smart Monitoring Devices:
Original data for smart devices use were gathered and adjusted to consider additional factors that affect the patient
outcomes. Special issues such as reduction in the rate of infections, time taken to heal, and the number of times
the nurses had to intervene were measured. Consumer IoT devices or objects were assessed on how well their data
was accurate and usable in a home environment (Taylor & White, 2015).

5. Usability and Implementation Study:
The author was able to administer a survey on home care nurses in order to evaluate the potential of Al tools.
Other dimensions which are as simple as memorability and flexibility of the material, how easily it can be
incorporated into practice, and how influential it is considered in regard to patient care were assessed. Other
barriers that were highlighted were cost, data security, and personnel training problems of which some have been
discussed by Wilson et al. (2018).

6. Comparative Analysis:
Al tool performance was compared with established wound care practices for validating their utility. These
recommendations constituted efficiency parameters such as speed of assessment and accuracy of the diagnosis
conducted and patient satisfaction.
Statistical Analysis
To compare the efficiency of various guided solutions, quantitative data was analyzed by statistical software.
Bivariate, regression, t-tests, and ANOVA were used to analyze factors in determining the use of Al and different
patients’ outcome indicators. Data was analyzed to different degrees of significance with the test level set at 0.05
to guarantee reasonable degree of confidence.
Ethical Considerations
Both at the federal and institutional level all the ethical standards put in place were observed. When it came to
patient data to for Al training and testing, consent was sought as much as possible. Apdo details for data privacy
and security that aims to protect the patient information was put by adopting international standards as the HIPAA
compliance.
Limitations
However, the limitations of study include fluctuation of Al accuracy for various forms of wounds and applicability
of results for patients of different profile. Further, it was acknowledged that the costs and technical limitations of
integrating new Al tools into the home care environment would be impractical.
Through the use of such an organized framework, this study aims at filling a gap on how the use of artificial
intelligence can support home care nurses and their patients in wound management.

DISCUSSION
The integration of artificial intelligence in wound care can be classified as a major innovation in home nursing as
the main difficulties are determined by the time constraints and accuracy of the wound assessment, monitoring of
the processes, and individualized approach. Home care nurses are highlighted in this section because their daily
work involves using technologies that represent Al applications.
Use of Al improves the quality and effectiveness of wound care that help home care nurses to base their decisions
on facts. Algorithm applied on the image definitely enhances the wound classification and staging, which is much
less subjective and erroneous than the conventional methods (Smith & Jones, 2018). Of these technologies, they
are most important in the management of chronic wounds, any delay or inaccurate identification of the condition
of the wound can culminate in complications. Wound monitoring technologies that are currently available are
smart and give real time data of the state of the wound for instance the moisture and pH levels thus the nurses can
act appropriately to avoid infections (Taylor & White, 2015).
Predictive analytics goes a notch higher by assisting the forecast of healing trajectory to allow for alterations. The
application of artificial intelligence in a home care environment enhances decision making regarding resource
utilization by home care nurses, as well as minimizes the time required before patients receive treatment, thereby
improving patients’ outcomes.
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Challenges in Implementation

However, adoption of Al in wound care is still faces some challenges as explained below. Al tool and devices are
expensive, and as such restrict inbound access especially in the health systems that are slightly developed (Wilson
et al., 2018). Moreover, issues of data privacy can be looked at as a major ethical concern, so given that the Al
system needs to have access to the patient generated information. Strict laws like HIPAA should be followed but
the problem is that they complicate the process of the implementation.

Another limitation is that there is a certain learning that is required for one to be able to use the Al tools available.
Home care nurses themselves might not have a great deal of experience with top-shelf tech devices, meaning that
they would require extensive training anyway. Furthermore, the bias that any Al algorithm has due to an
insufficient and non-biodegetic, predisposing training set can lessen the credibility of the results obtained,
especially in multicultural patients.

Future Directions

Efforts need to be made to address these challenges to enable the potential of Al to be accomplished in wound
care. These are the reasons that make availability crucial, and cost-efficient means like using open-source Al tools
and affordable, multiplier devices necessary. Speaking about the improvement of Al reliability in the populations
of different genders and origins, initiatives to broaden the expertise of the algorithms’ training datasets and make
Al algorithms’ work more transparent will also contribute to this goal.

Major opportunities for additional development are observed when combining Al with telemedicine applications
and wearable devices. That may create integration between nurses and physicians to provide collaborative care to
the patients in homes. Thus, prospective growth in the Al technologies has great implications for the change of
the paradigms in wound care practices and the support of the home care nurses.

Such discussion has further revealed that Al can significantly change the wound care approaches while pointing
out the strategies to address current barriers. The article cautions that while Al-based solutions have the potential
to greatly improve the delivery and quality of wound care services for home patients, this only holds if investment
and policy reforms are made properly to realise these benefits.

CONCLUSION
The integration of an Al in wound care practice can widely be regarded as a magical move in view of the fact that
it has increased the provision of home care nursing services. For instance with the use of machine learning
algorithms, image recognition, active analytics and intelligent monitoring devices, the nurse will be capable of
producing the right decision at the right time hence improving patient health outcomes (Smith & Jones, 2018;
Brown et al., 2017). These tools have also eliminated that part of subjectivity that was noticed in the assessment
of the wounds by providing accurate and proper information which are suitable for clinical purposes (Lee & Chen,
2016).
Through the concept of Artificial Intelligence-Predictive analytics, this author found his idea unique in which this
kind of technology is now beneficial to nurses as it allows them to predict healing patterns of a wound as well as
possible complications. It has also been attested that implementation of Al for purposes of model prediction allows
for lower rates of re-admission and enhanced quality of services (Taylor & White, 2015; Wilson et al., 2018).
Also, smart wound monitoring devices help in monitoring raw parameters of site of wound for easier identification
of likely formation of one or the other infection and or for improvement of the healing period of the wounds and
its process (Brown et al., 2017).
However, there are some problems with the costs of such system, the problems of data security, and the
requirement of special training among the users which are still some of the reasons people have not adopted the
technology. Here are some of the challenges that have to be unmasked in order to enhance the potential of applying
artificial intelligence in wound care. To overcome these gaps that may deny diverse groups access and
opportunities to apply Al, requires ways that offer affordable solutions, security enhancements as well as ways to
offer training for all (Hossain et al., 2017; Smith and Jones, 2018; Wilson et al., 2018).
The future of further incorporation of Al in other ranges of wound care is still unclear, while the latest innovations
such as wearable technologies and telemedicine platforms will only supplement home care in the future. By
engaging the healthcare givers and the technology producers, it is possible to use a long term, user friendly
approach to home care nurses solutions (Lee & Chen, 2016; Taylor & White, 2015).
Thus, we can assert that Al offer significantly complex instruments to develop wound care practice in response to
the main questions and to help home care nurses enhance the circumstance. Analysing the aspect of future Al
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engagement in the area of the wound management there is occurrence of enhanced Machinist/Business
Intelligence development relating to research that will be more beneficial to patient experiences around the globe.
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