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ABSTRACT

Al in health care has already given so much promise in areas such as predictive analytics, personalized care,
diagnostics, and imaging by providing previously unseen capabilities for the diagnosis of diseases, treatment plans,
and monitoring of patients. This paper provides an overview of the critical roles of user-centered design and
explainable Al in improving the adoption, trust, and usability of Al systems in medical practice. UCD represents
the close collaboration with end-users—including patients and healthcare professionals—to make Al tools
practical, user-friendly, and seamlessly integrated into clinical workflows. XAl is oriented toward the transparency
of Al decision-making through plain explanation manifestations for accountability and building trust. This review
has taken into consideration applications of UCD and XAl in brain stroke care and in the management of colorectal
polyps to demonstrate how these approaches can improve usability, efficacy, and patient engagement. The
challenges in handling complex medical data, balancing ethical concerns, and technical constraints are discussed.
The findings underline the necessity of having UCD and XAl to come up with reliable and widely accepted Al
healthcare systems. The literature available on the subject has been systematically evaluated for the identification
of the key approaches, challenges, and best practices about future research and improvement in this important
area. This means the ultimate enhancement of patient outcomes and organizational efficiencies in a totally
transformed healthcare delivery through Al innovations. Building on systematic evaluation, key approaches,
challenges, and best practices are identified that may then offer insights for future research and advancement
toward the transformation of healthcare delivery.
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1. INTRODUCTION

Predictive analytics, personalized care, diagnostics and imaging, and other medical domains have shown
considerable promise for Al-powered solutions [2]. These technologies could save lives and alleviate pressure on
healthcare systems by aiding in early disease identification, patient outcome prediction, and treatment approach
improvement [4]. Despite these advancements, a lot more work needs to be done before Al is widely applied in the
healthcare industry, particularly in terms of ensuring that the systems are open and user-centered. User-centered
design, or UCD, ensures that Al solutions meet the needs of patients and healthcare practitioners, which promotes
adoption, trust, and usability. Both patient outcomes and organizational efficiencies are enhanced by this [5].

As it offers previously unheard-of capabilities for illness diagnosis, treatment planning, and patient monitoring,
artificial intelligence (Al) has completely changed the medical sector. Healthcare professionals may use Al
techniques like machine learning and deep learning to examine massive amounts of data more rapidly and
effectively. Both patient outcomes and organizational efficiencies are enhanced by this. Predictive analytics,
personalized care, diagnostics and imaging, and other medical domains have shown considerable promise for Al-
powered solutions of explainable Al and user-centered design in the medical field today. Through an analysis of
these domains, the review aims to underscore the significance of UCD and XAl in augmenting the effectiveness,
dependability, and adoption of Al technologies in medical practice [1].

1.1 Scope and Objectives: The healthcare sector has undergone a change thanks to artificial intelligence (Al),
which has created new opportunities for patient care, diagnosis, and treatment. This systematic study aims to
investigate the applications of user-centered design (UCD) and explainable Al (XAl) in healthcare Settings
Evaluating these methods' effects on the usability, efficacy, and trustworthiness of Al systems in clinical practice
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is the main goal [6]. In order to identify important approaches, difficulties, and best practices related to UCD and
XAl in healthcare, this study will methodically evaluate the body of material currently in publication. By doing
this, it hopes to give a thorough review of the gaps and trends that exist today, ultimately providing insights and
suggestions for further study and advancement in this important area [3].

2. DIGITIZATION OF HEALTHCARE

With the integration of explainable Al (XAl) and user-centered design (UCD) methodologies, the digitization of
healthcare through Al holds transformative promise in terms of its efficacy and reliability. In order to ensure that Al
technologies are useful, easy to use, and compatible with processes in the real world, UCD entails involving patients
and healthcare professionals in the design process [1]. The goal of XAl is to make Al decision-making procedures
clear and intelligible, which is essential for fostering accountability and confidence in medical settings. In spite of
obstacles like managing complicated medical data, striking a balance between ethical considerations, and getting past
technological constraints, combining UCD with XAl increases acceptance, improves patient care, lowers bias, and
guarantees safety and dependability. These methods promise major breakthroughs in the development of reliable,
dependable, and extensively used Al healthcare systems [15].

3. Al INHEALTHCARE

Personalized medicine has greater potential than ever before thanks to machine learning technologies, a subset of
artificial intelligence that can pull together data from various sources, including the most advanced diagnostic tests
available [8][12]. A high-level overview of two particular medical specialties will demonstrate what Al can and cannot
accomplish when combined with all these new tools.Al has several uses in the healthcare industry, ranging from
administrative duties and patient monitoring to diagnosis and treatment planning. Large-scale medical data can be
analyzed by Al systems, which can also help with disease diagnosis, offer individualized treatment recommendations,
and accurately forecast patient outcomes. Machine learning algorithms, for instance, are employed to help clinical
decision-making, recognize trends in electronic health information, and analyze medical imagery [11].

4. USER-CENTERED DESIGNS IN Al

In order to develop solutions that precisely match the needs of end users—such as physicians, patients, and
administrators—and integrate smoothly into their workflows, user-centered design in healthcare Al entails close
collaboration with these groups. This method places a strong emphasis on iterative design processes, in which

prototypes are continuously improved in response to user input. The objective is to create Al tools that are easy to
use, lighten cognitive burden, and decrease error risk in order to improve user productivity and pleasure [22].
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Figure 1: User Centered Design Process
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4.1 Application of User Centered Design in Brain Stroke: For the development of Al technologies for brain stroke
care to be effective, user-centered design, or UCD, is essential. In order to reduce brain damage and enhance patient
outcomes, stroke care calls for quick decision-making and targeted interventions. UCD makes ensuring Al solutions
are customized to meet the unique requirements of patients and healthcare providers, improving usability and efficacy.
Developers can construct solutions that smoothly integrate into clinical processes and handle real-world difficulties
encountered during stroke diagnosis, treatment, and rehabilitation by include end users in the design process. Proper
and prompt diagnosis is critical to the treatment of stroke. Al-powered imaging solutions with a user-centered design
can assist radiologists and neurologists in more quickly and accurately analyzing CT or MRI data [14].

Developers can design user-friendly interfaces that identify important areas of concern, provide possible
diagnoses, and provide justifications for the Al's judgments by incorporating feedback from these specialists. This
partnership contributes to ensuring that the instruments are not only practically sound but also user-friendly in
demanding clinical settings. Treatment planning for stroke patients can also benefit from the use of user-centered

Al solutions. To provide individualized therapy recommendations, decision-support systems, for example, can
evaluate patient data such as imaging results, medical history, and present symptoms. Including healthcare
providers in the design process guarantees that these systems give information in an understandable, useful way,
assisting physicians in taking prompt, well-informed judgments. This is especially crucial when it comes to stroke
care, since there are few therapeutic options and the decision on which intervention—thrombolysis or mechanical
thrombectomy, for example—can have a big effect on the prognosis of the patient.

During the crucial rehabilitation stage of a stroke patient's recovery, specialized therapy and ongoing monitoring are
crucial for function restoration and averting problems. Al- driven rehabilitation solutions with user-centered design
make sure the systems are easy to use for both patients and therapists. Wearable technology can be used by Al apps,
for instance, to track patients' progress and offer tailored workout recommendations. These tools can be improved in
terms of engagement and effectiveness, which will lead to better recovery results and increased adherence to
rehabilitation procedures by incorporating feedback from rehabilitation specialists and patients alike [18].
Furthermore, UCD facilitates better communication and educational tools for stroke victims and their caretakers. Al-
driven systems can give patients personalized educational materials to help them understand their condition, available
therapies, and the healing process [9].

4.2 Application of User Centered Design in Colorectal Polyps: A key component of creating Al tools for the
detection and diagnosis of colorectal polyps is user-centered design, or UCD. By drawing attention to questionable
locations during colonoscopies, these instruments help endoscopists and may improve the precision and efficiency
of polyp identification. Developers may design user-friendly interfaces that reduce procedure disturbances, interact
smoothly with current endoscopic equipment, and provide real-time feedback by incorporating end users into the
design process. By working together, we can make sure that the Al tools are useful and easy to use, meeting the
unique requirements and difficulties that physician shave when performing colorectal screenings.

Al solutions created with the needs of the user in mind can greatly improve colorectal polyp management workflow
efficiency. Automated reporting systems, for example, have the ability to examine colonoscopy video, produce
comprehensive reports, and recommend further measures depending on the polyps found. These systems can be
modified to provide information in a clear, succinct, and useful way by taking into account input from
gastroenterologists and pathologists. This lessens administrative workloads, expedites the paperwork process, and
frees up healthcare professionals to concentrate more on patient care.

Applications of user-centered Al may also be helpful in the teaching and training of doctors who specialize in
colorectal care [13]. Trainees can practice polyp detection and removal techniques in realistic circumstances with
the help of simulation-based training tools that have been developed with feedback from experienced endoscopists.
These Al-powered simulators can monitor development, provide tailored feedback, and point out areas that still
need work. These instructional tools can improve learning results and guarantee that novice practitioners are
adequately equipped to conduct superior colorectal screenings by emphasizing the user experience.

Improved patient engagement and follow-up care can result from involving patients in the design of Al tools for
colorectal polyp management. Al-powered patient portals can offer individualized information on the value of
colorectal screenings, guidelines for getting ready for surgery, and post-operative care. These tools can be
improved in terms of accessibility and usability, as well as the way that information is presented, by incorporating
patient feedback. By encouraging patients to stick to screening plans and follow-up advice, this strategy eventually
improves colorectal cancer prevention and early detection [10].

5.EXPLAINABLE Al

The goal of explainable Al is to make Al systems' decision-making procedures visible and intelligible to human users.
This is especially crucial in the medical field, since choices made there can have a big impact on patient care. XAl
techniques are designed to give healthcare providers a clear understanding of how Al algorithms process data and
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make conclusions, enabling them to trust and defend the Al's recommendations. Additionally, ethical norms and
regulatory compliance depend on this transparency [21].

Artificial Intelligence

Machine Learning

Figure 2: Venn diagram illustrating the relationship between Artificial Intelligence (Al), Machine Learning (ML),
Deep Learning (DL), and Explainable Artificial Intelligence (XAl).

5.1 Application of Explainable Al in Brain Stroke: The use of Explainable Al (XAl) in brain stroke treatment

greatly improves the transparency and reliability of diagnostic instruments. Al systems that analyze CT or MRI scans

to determine whether a stroke is hemorrhagic or ischemic can be complicated and frequently function as "black

boxes." By adding explainability, these models may clearly show how they come to their results, emphasizing certain

parts of the brain and characteristics in the pictures that point to a stroke. Because of this transparency, radiologists

and neurologists are better able to comprehend and accept the Al's recommendations, which facilitates the confident

integration of Al technologies into clinical decision-making processes.

In stroke therapy, making prompt and accurate treatment decisions is crucial. Explainable Al systems can assist
medical professionals by offering a rationale for their suggestions, in addition to suggesting treatments. An Al system
might, for example, recommend thrombolysis to a patient who has experienced an ischemic stroke and provide
pertinent details about the patient's medical history, the location and size of the clot, and other aspects. Medical
practitioners may more easily understand the basis of Al-driven treatment regimens thanks to this level of specificity,
which enables them to maintain their accountability and trust in the Al system while making more informed and
personalized decisions [17].

Additionally important to enhancing communication between patients and their caregivers is explainable Al. Patients
who have had a stroke and their families frequently need to comprehend complicated medical terminology as well as
the rationale behind certain treatment decisions. This communication gap can be closed by Al systems that provide
understandable explanations, which will make it simpler for medical professionals to explain the seriousness of a
stroke, suggested treatments, and anticipated results. Explainable Al can improve comprehension, which in turn can
improve patient satisfaction with care, adherence to treatment regimens, and patient participation.

Explainable Al is being used in brain stroke treatment, which helps validate and get regulatory permission for Al
products. Transparency and accountability in Al systems are becoming more and more required by regulatory
organizations, particularly in vital healthcare applications. Explainable Al can be very helpful in proving models'
safety, effectiveness, and fairness in the approval process since it offers in-depth insights into how models work and
make judgments. By ensuring that the Al tools used in stroke care are strong, dependable, and bias-free, this openness
not only aids in achieving regulatory requirements but also ultimately improves patient outcomes [27].

5.2 Application of Explainable Al in Colorectal Polyps: Explainable Al (XAI) makes the Al's decision-making
process clear, which greatly improves the diagnostic process for colorectal polyps. Real-time analysis of endoscopic
pictures by Al algorithms during colonoscopies can identify suspicious areas for polyps [26]. Through the use of XAl,
these systems are able to offer comprehensive justifications for the flagging of particular regions, highlighting
particular visual characteristics such irregularities in texture, color, and shape. Because of its transparency,
endoscopists are better able to comprehend the Al's logic, validate its conclusions, and have more faith in the tool's
accuracy. This shared understanding is necessary to ensure that doctors trust and utilize these cutting-edge diagnostic
tools when integrating Al into standard clinical practice.

Additionally, XAl helps physicians make well-informed decisions on the course of treatment for colorectal polyps.
Based on examined data patterns, Al systems that have detected possible polyps can provide information about their
characteristics, such as whether they are most likely benign or cancerous. The underlying reasoning behind these
forecasts, such as the statistical likelihood derived from past data or particular polyp features, can be supplied by
explainable Al. Clinicians can choose the right course of action, such as prompt removal, biopsy, or ongoing
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monitoring, with the use of this comprehensive information. Explaining these recommendations to patients and peers
helps practitioners defend their choices, which raises the standard of care overall.

Explainable Al is essential for engaging and facilitating patient contact. Clinicians can use the XAl explanations to
effectively explain to patients why specific polyps were found to be worrying and the rationale behind suggested
therapies or follow-ups when discussing Al-assisted discoveries. By removing any mystery surrounding the Al
process, this openness helps patients feel more at ease and confident in the results of their diagnosis. Comprehending
the precise rationale for the Al's findings helps motivate people to comply with medical recommendations, including
getting rid of polyps or going for routine follow-up exams. XAl eventually helps to improve patient satisfaction and
health outcomes by increasing patient understanding and trust [25].

6.CHALLENGES IN HEALTHCARE

When creating Al and XAl systems for the healthcare industry, user-centered design (UCD) is essential because it
puts the requirements and preferences of end users—such as administrators, patients, and clinicians—first. Al
technologies can be improved in terms of usability and acceptance by including these stakeholders at every stage of
the design process, which will make them more practical and intuitive. The final product is guaranteed to be in line
with real-world workflows and specifically address the issues faced by healthcare professionals through iterative
design and prototyping based on user feedback [19].

6.1 Improving Clinical Decision-Making: Clinical decision-making is enhanced when UCD is incorporated into Al
systems because it produces tools that provide data in an understandable and useful way. Al models, for example, can
evaluate imaging data in the context of brain stroke therapy and offer explanations for their conclusions, indicating
particular areas of concern. The Al technologies can be made to be simple to use and include into decision-making
processes by developers with feedback from neurologists and radiologists. This will improve patient outcomes in the
long run [16][24].

6.2 Building Trust Through Explainability: Patients and healthcare professionals must come to trust explainable
Al (XAl) technologies. By transparently presenting the decision-making processes of Al models, XAl approaches
enable people to comprehend the logic underlying suggestions generated by Al. For instance, XAl can specify the
visual characteristics taken into account when determining why specific regions of endoscopic pictures were
highlighted as questionable in the detection of colorectal polyps. The incorporation of Al into clinical practice is made
easier by this transparency, which enables doctors to check the Al's findings and have faith in their accuracy [20].

6.3 Enhancing Patient Engagement and Compliance: Enhancing patient engagement and compliance is also greatly
aided by explainable Al and user-centered design. These technologies aid patients in understanding their diseases and
the reasoning behind medical advice by offering lucid explanations of Al-assisted diagnostics and therapy
recommendations. Explainable Al, for instance, can explain why a certain polyp was found to be problematic and the
need for additional testing. Better health outcomes can result from patient anxiety being reduced, faith in medical
advice being increased, and treatment regimens being adhered to more closely. UCD and XAl can greatly improve
the efficiency, usability, and acceptance of Al technology in healthcare by putting the requirements of people first and
making Al systems transparent and intelligible [23].

7. CONCLUSIONS

This review underscores the transformative potential of integrating Al with user-centered design (UCD) and
explainable Al (XAl) methodologies in healthcare. UCD ensures that Al solutions are tailored to the specific needs
of patients and healthcare practitioners, facilitating their adoption, trust, and usability. By involving end users in the
design process, Al tools can be made more intuitive, reducing cognitive load and reducing errors will improve clinical
judgement and patient care. By adding a layer of transparency, explainable Al helps human users understand and
justify the decision-making processes used by Al.
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