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Abstract 

As artificial intelligence (AI) advances in healthcare, there is an increasing need to understand 

how AI-driven decision-making affects healthcare workers and patients. The development of 

explainable artificial intelligence (XAI) systems, which attempt to give visible and interpretable 

explanations for AI algorithms' judgements, is a vital part of AI in healthcare. This study 

investigates the influence of XAI on healthcare decision-making and its potential to improve 

trust, acceptance, and collaboration between AI systems and human decision-makers. 

 

The study analyses the benefits and limitations of applying XAI in healthcare decision-making 

processes through an exhaustive analysis of current literature and empirical data. It investigates 

how XAI might increase AI algorithm transparency, allowing healthcare practitioners to better 

comprehend the reasoning behind AI-generated suggestions or forecasts. Furthermore, it 

investigates how XAI might help to enhance trust among healthcare professionals, patients, and 

other stakeholders, leading to better informed and collaborative decision-making processes. 

 

The study also tackles possible barriers to XAI deployment in healthcare. The complexity of AI 

algorithms, the interpretability of XAI explanations, and the integration of XAI systems into 

conventional healthcare procedures are among the hurdles. Furthermore, ethical aspects like as 

privacy, security, and bias mitigation are studied to guarantee that XAI is used responsibly in 

healthcare decision-making. 

 

The outcomes of this study lead to a better understanding of the influence of XAI on healthcare 

decision-making. This research seeks to give insights for policymakers, healthcare practitioners, 

and AI developers to support the responsible and successful integration of XAI into healthcare 

systems by shedding light on the benefits and issues connected with XAI. The ultimate objective 

is to use XAI to improve healthcare decision-making processes, improve patient outcomes, and 

allow the ethical and trustworthy deployment of AI in the healthcare sector.  

Keywords 
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technology; Transparency in AI algorithms; Trust in AI systems; Algorithmic transparency; 

Integration of XAI in healthcare workflows; Bias mitigation in AI systems; Healthcare; 
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 ملخص

بالذكاء الاصطناعي  في الرعاية الصحية ، هناك حاجة متزايدة لفهم كيف يؤثر اتخاذ القرار المدفوع مع تقدم الذكاء الاصطناعي

لتي تحاول تقديم ، وا ين في مجال الرعاية الصحية والمرضى. يعد تطوير أنظمة الذكاء الاصطناعي القابلة للتفسيرعلى العامل

في الرعاية  تفسيرات مرئية وقابلة للتفسير لأحكام خوارزميات الذكاء الاصطناعي ، جزءًا حيويًا من الذكاء الاصطناعي

لصحية وقدرتها اكاء الاصطناعي القابلة للتفسيرعلى اتخاذ قرارات الرعاية أنظمة الذ الصحية. تبحث هذه الدراسة في تأثير

 .على تحسين الثقة والقبول والتعاون بين أنظمة الذكاء الاصطناعي وصناع القرار البشري

 

اية الصحية جال الرعأنظمة الذكاء الاصطناعي القابلة للتفسير في عمليات اتخاذ القرار في م تحلل الدراسة فوائد وقيود تطبيق

 طناعي القابلة للتفسيرأنظمة الذكاء الاص من خلال تحليل شامل للأدبيات الحالية والبيانات التجريبية. إنه يبحث في كيفية قيام

نة وراء بزيادة شفافية خوارزمية الذكاء الاصطناعي ، مما يسمح لممارسي الرعاية الصحية بفهم أفضل للأسباب الكام

ة الذكاء أنظم التوقعات الناتجة عن الذكاء الاصطناعي. علاوة على ذلك ، فإنه يبحث في كيفية مساعدةالاقتراحات أو 

لآخرين ، في تعزيز الثقة بين المتخصصين في الرعاية الصحية والمرضى وأصحاب المصلحة ا الاصطناعي القابلة للتفسير

 .بشكل أفضلالقرار مما يؤدي إلى عمليات صنع 

 

يعد تعقيد حيث لصحية. في الرعاية ا أنظمة الذكاء الاصطناعي القابلة للتفسير أيضًا العوائق المحتملة أمام نشر الدراسةتتناول 

ي إجراءات ف، ودمج أنظمة الذكاء الاصطناعي القابلة للتفسير  وغموضها وتعقيد ترجمتهاخوارزميات الذكاء الاصطناعي ،

والأمان وتخفيف  وة على ذلك ، تتم دراسة الجوانب الأخلاقية مثل الخصوصيةالرعاية الصحية التقليدية من بين العقبات. علا

 .صحيةأنظمة الذكاء الاصطناعي القابلة للتفسير بشكل مسؤول في اتخاذ قرارات الرعاية ال التحيز لضمان استخدام

 

ت الرعاية الصحية. على اتخاذ قراراأنظمة الذكاء الاصطناعي القابلة للتفسير  تؤدي نتائج هذه الدراسة إلى فهم أفضل لتأثير

لتكامل ايسعى هذا البحث إلى إعطاء رؤى لواضعي السياسات وممارسي الرعاية الصحية ومطوري الذكاء الاصطناعي لدعم 

لضوء على الفوائد أنظمة الذكاء الاصطناعي القابلة للتفسير في أنظمة الرعاية الصحية من خلال تسليط ا المسؤول والناجح لـ

الاصطناعي القابلة  أنظمة الذكاء هو استخدام المنشودالهدف  .أنظمة الذكاء الاصطناعي القابلة للتفسير ضايا المرتبطة بـوالق

لأخلاقي والجدير اللتفسير لتحسين عمليات اتخاذ القرار في مجال الرعاية الصحية ، وتحسين نتائج المرضى ، والسماح بالنشر 

 .اع الرعاية الصحيةبالثقة للذكاء الاصطناعي في قط
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Chapter 1 Introduction 

1.1 Statement of Problem 

Evaluating the potential impact of XAI on decision-making in the healthcare industry is difficult 

due to the opaqueness and interpretability issues with traditional AI algorithms (Adadi and 

Berrada, 2018). As per Kumar and Boulanger (2020), Deep learning neural networks and other 

black-box AI models are usually thought to be impenetrable. As a result, it could be challenging 

for medical practitioners to accept and understand the judgements made by these models. Due 

to the lack of transparency, AI technologies may not be accepted or used in healthcare settings, 

which could have a negative effect on patient care (Sallam, 2023). Because of this, it's likely 

that AI's promised advantages in terms of bettering patient care and outcomes won't fully 

materialise. High levels of anticipated accuracy but poor levels of interpretability are frequently 

characteristics that set conventional AI models apart (Ali et al., 2023). These models are capable 

of making precise predictions about the future or identifying diseases, but they do not provide 

clear justifications for the conclusions they reach. According to Strauß (2021), the ethics, 

fairness, and responsibility of AI systems in the healthcare sector have come under scrutiny 

because of this lack of interpretability. In severe instances where patients' lives are on the line, 

it is crucial for medical professionals to comprehend the logic behind a certain decision made 

by an AI system (Meskó and Görög, 2020). The requirement for AI systems that can explain 

their reasoning is further emphasised by the legislation and ethical principles that mandate 

openness and responsibility in the healthcare sector. 

 

According to Bharati, Mondal, and Podder (2023), "explainable artificial intelligence," or 

"XAI," has arisen as a viable solution to the mystifying nature of AI algorithms. In order for 

medical practitioners to be able to trust and validate the judgements that are made by AI systems, 

according to Ali et al. (2023), approaches like XAI attempt to give explanations for AI decision-

making that are both intelligible and interpretable. XAI has the potential to bridge the 

communication gap between medical practitioners and AI algorithms by improving 
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transparency and interpretability (Albahri et al., 2023). Long-term, this may lead to a rise in the 

acceptance and use of AI technology in healthcare settings. Numerous research have been 

conducted to determine how XAI affects medical decision-making. Loh et al. (2022) conducted 

a thorough examination into the use of XAI in medical settings throughout the previous ten 

years. They highlighted the potential benefits of XAI, including improved interpretability, 

transparency, and trustworthiness of AI models. In order to understand how the use of XAI 

impacted the judgement of inexperienced dental professionals, Glick et al. (2022) conducted 

research. They found that providing XAI explanations significantly increased dental 

practitioners' decision-making accuracy and confidence. These studies demonstrate that the 

decision-making process in the healthcare sector is positively impacted by XAI. 

 

The use of XAI in the healthcare sector is nevertheless not without its challenges and limitations. 

In order to assess the effectiveness of XAI in the healthcare industry as well as the risk of bias 

and the fusion of data, Albahri et al. (2023) conducted a comprehensive study. They identified 

the main obstacles as being the difficulties of integrating XAI with pre-existing healthcare 

systems, potential biases in training data, and the lack of defined evaluation standards. The use 

of XAI models and technology in the healthcare and finance sectors was studied by Caffo et al. 

in 2022. They looked at the challenges of balancing the interpretability and accuracy of AI 

models as well as the need for regulatory frameworks to allow for the right application of XAI 

in medical contexts. Because of this, decision-makers in the healthcare industry have a great 

hurdle due to the traditional AI algorithms' lack of transparency and inability to be understood. 

Recently, Explainable Artificial Intelligence (often referred to as XAI) has become a potential 

solution to this problem. This is accomplished by XAI by providing simple to understand 

justifications for the decisions that AI takes. Decisions made in the healthcare sector are 

significantly influenced by the increase in the reliability, understandability, and transparency of 

AI models that comes from the application of XAI. However, there are a number of issues and 

limitations with XAI implementation in the healthcare industry, such as the need for 

standardised evaluation criteria, the need to eliminate biases in training data, and the challenge 

of integrating XAI with current healthcare systems. Proper research and cooperation between 
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AI researchers, healthcare professionals, and policymakers are crucial to overcoming these 

obstacles and fully realising the promise of XAI in improved decision-making in healthcare. 

1.2 Objective of the Study 

The following are the objectives of the study: 

1. Assess the influence that Explainable Artificial Intelligence (XAI) has had on the 

decision-making process in the healthcare sector. 

The purpose of this objective is to determine the degree to which the application of XAI methods 

in healthcare settings results in an improvement in the quality of decision-making processes. 

Examining the differences in the accuracy, confidence, and trustworthiness of decisions made 

by healthcare professionals when utilising XAI models as opposed to conventional black-box 

AI models is a part of this process. The evaluation will be carried out through the use of 

questionnaires with professionals working in healthcare as well as other specialists in the 

subject. A literature review is going to be done in order to find previous research that have 

investigated the effect that XAI has had on decision-making in the medical field. The results of 

these investigations will be analysed in order to gain a better understanding of the trends, 

difficulties, and benefits connected with the application of XAI. In addition, questionnaires will 

be carried out with members of the medical community in order to collect their thoughts on the 

influence that XAI has on the decision-making process. 

2. Investigate the difficulties and restrictions associated with putting XAI into 

practise in the healthcare sector. 

This objective's goal is to learn more about the obstacles and limitations that must be removed 

in order to properly integrate XAI into healthcare systems. The focus will be on challenges 

including the need for uniform evaluation standards, the demand to eliminate biases in training 

data, and the technological challenges of integrating XAI with current healthcare systems. We 

will thoroughly examine the prior research as well as case examples in order to have a deeper 

knowledge of these issues. The technique for this study will involve doing a thorough literature 
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search to find articles that discuss the challenges and limitations of using XAI in the healthcare 

industry. The studies that have been found will be carefully examined in order to extract the 

most significant conclusions and trends that are related to the challenges that have been faced. 

In addition, case studies and examples of XAI deployment in healthcare settings will be 

investigated in order to gain a better understanding of the particular difficulties that may arise. 

A synthesis of the findings will be performed in order to provide a full picture of the obstacles 

and constraints associated with deploying XAI in healthcare. 

3. Investigate the possible advantages of XAI in terms of enhancing AI's decision-

making in terms of both transparency and trust. 

This purpose intends to examine the benefits of adopting XAI techniques in healthcare to 

promote transparency, interpretability, and trustworthiness of AI models. XAI stands for cross-

domain artificial intelligence. Understanding how XAI explanations can assist healthcare 

professionals in validating and comprehending the decisions made by AI systems will be the 

primary emphasis of this research. This will ultimately lead to an increase in trust in and 

acceptance of AI technology. In order to investigate the prospective advantages of XAI in the 

medical field, we will first analyse the relevant literature, and then conduct research based on 

surveys. During the course of the literature study, any current studies that illustrate the benefits 

of XAI in boosting transparency and confidence in AI decision-making will be located and 

analysed. In order to collect the opinions and experiences of healthcare professionals on the 

utilisation of XAI explanations in the decision-making process of healthcare, surveys will be 

carried out with these professionals. The information that was gathered will be analysed so that 

recurring topics and trends about the advantages of XAI can be found. 

4. Provide recommendations for the efficient application of XAI in the decision-

making process about healthcare. 

This objective intends to provide practical suggestions for healthcare organisations and 

policymakers on how to effectively apply XAI approaches in healthcare decision-making 

processes. These recommendations will be based on previous research and will be developed 

using a practical approach. The proposals will address the problems and constraints that were 
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identified in objective 2, and they will utilise the potential benefits that were indicated in 

objective 3. The data from the earlier objectives will be analysed, and then a synthesis will be 

made to provide the basis for the recommendations. In order to determine the most effective 

methods and approaches for incorporating XAI into healthcare decision-making, the insights 

that were obtained from the evaluation of the relevant literature, and the surveys will be 

analysed. The proposals will take into consideration a variety of technological, organisational, 

and regulatory elements with the intention of offering stakeholders in the healthcare business 

assistance that can be put into practice. 

1.3 Research Questions 

The research question for this study can be seen as follows: 

1. How does the implementation of Explainable Artificial Intelligence (XAI) affect 

decision-making in the healthcare industry in comparison to traditional black-box 

AI models? 

This question seeks to investigate the differences in decision precision, confidence, and 

reliability between healthcare professionals using XAI models and those using traditional black-

box AI models. It endeavours to determine the extent to which XAI improves healthcare 

decision-making. 

2. What difficulties and restrictions are associated with the implementation of XAI in 

the healthcare industry? 

This query investigates the obstacles and limitations that must be surmounted for the successful 

integration of XAI into healthcare systems. It seeks to identify and comprehend such issues as 

standardising evaluation criteria, resolving biases in training data, and technical integration 

challenges with existing healthcare systems. 

3. What are the prospective benefits of XAI in terms of increasing transparency and 

trust in healthcare AI decision-making? 
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This query seeks to investigate the benefits of adopting XAI techniques in healthcare settings, 

particularly in terms of enhancing the interpretability, transparency, and reliability of AI models. 

It attempts to comprehend how XAI explanations can aid healthcare professionals in validating 

and comprehending AI decisions, thereby fostering greater trust and acceptance of AI 

technology in healthcare. 

 

These research questions address the objectives of the study by examining the influence of XAI 

on decision-making, the challenges of implementing XAI in healthcare, and the potential 

benefits of XAI for enhancing transparency and trust. 

1.4 Development of Hypothesis 

Comparatively to conventional black-box AI models, the use of Explainable Artificial 

Intelligence (XAI) in the healthcare sector would lead to improved decision-making 

processes. 

The premise behind this hypothesis is that the transparency and interpretability provided by XAI 

approaches will improve the precision, assurance, and dependability of healthcare professionals' 

judgements. Previous study has shown the potential advantages of XAI for improving healthcare 

decision-making, including those of Loh et al. (2022) and Glick et al. (2022). The idea is that 

using XAI explanations would help medical practitioners understand the logic underlying AI 

judgements, leading to better informed and trustworthy decision-making. 

The use of XAI in the healthcare sector is hampered by standardisation, biases in training 

data, and technological interaction with current healthcare systems. 

The results of Albahri et al. (2023) and Caffo et al. (2022), who highlighted the main obstacles 

to using XAI in healthcare, served as the foundation for this hypothesis. The hypothesis states 

that important challenges that must be overcome for the effective deployment of XAI in 

healthcare settings include standardising assessment criteria, resolving biases in training data, 

and integrating XAI with current healthcare systems. 
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XAI offers the potential to promote both openness and confidence in AI-based healthcare 

decision-making by offering clear justifications for AI model decisions. 

In order to promote transparency and confidence in the results, this hypothesis is based on the 

idea that XAI approaches aim to offer understandable explanations for AI decision-making. 

Studies by Lotsch et al. (2022) and Bharati et al. (2023) that highlight the importance of trust 

and interpretability in the healthcare business provide weight to the theory. It is assumed that 

the use of XAI in healthcare settings would increase people's understanding and acceptance of 

AI technology, ultimately raising the transparency and legitimacy of AI decision-making. 

These hypotheses will serve as the foundation for further research on XAI's influence on 

healthcare decision-making, its implementation difficulties and constraints, and its potential to 

improve transparency and trust. This study will evaluate these hypotheses and offer suggestions 

for the effective use of XAI in medical decision-making processes using a mix of literature 

reviews, surveys, and data analysis. 

1.5 Scope of the Study 

This study intends to investigate how Explainable Artificial Intelligence (XAI) influences 

healthcare decision-making. The aim of this study is to investigate the impact on decision-

making processes' fairness of applying XAI approaches in healthcare settings as contrasted to 

traditional black-box AI models. It will compare how healthcare workers using XAI models and 

those using traditional AI models differ in terms of judgement precision, confidence, and 

reliability. The project will also look into the challenges and restrictions that come with 

implementing XAI in the healthcare sector, including standardising evaluation standards, 

addressing biases in training data, and technical interaction with healthcare information systems. 

We'll also look into how XAI might improve the trustworthiness and transparency of healthcare 

AI decision-making. The study will look into how XAI explanations might help medical 

personnel understand and validate AI judgements, fostering a greater level of trust and 

acceptance of AI in healthcare. 
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The aims and research topics will be addressed using a mixed-methods approach. A literature 

review will be conducted for the project in order to gather relevant information about how XAI 

affects healthcare decision-making. The viewpoints of healthcare professionals and subject 

matter experts on how XAI affects decision-making will be polled. To get insights and make 

judgements, the acquired data will be statistically and qualitatively examined. In order to better 

understand the potential challenges, case studies and examples of XAI application in healthcare 

contexts will also be looked into. Healthcare organisations and policymakers will get 

suggestions for the successful implementation of XAI in healthcare decision-making processes 

based on the findings from the review of pertinent literature, and surveys. The suggestions, 

which take organisational, technological, and regulatory considerations into account, will 

address the problems and restrictions that have been identified. 

 

In order to add to the body of information already available, the study will build on earlier 

research on XAI and healthcare decision-making by finding insights, trends, difficulties, and 

advantages related to XAI application. The study intends to pave the road for increased adoption 

and application of AI technology in the healthcare business, consequently enhancing patient 

care and outcomes, by evaluating the impact and challenges of XAI in healthcare decision-

making. 

1.6 Significance of the Study 

Policymaking to Reduce Disparities in Healthcare: The research reveals the grave issue of 

interpretability worries related to traditional AI algorithms employed in healthcare decision-

making. The purpose of the project is to investigate the impact of Explainable Artificial 

Intelligence (XAI) in order to assist healthcare professionals in better understanding, trusting, 

and validating AI-driven decisions. There is optimism that this will raise the general calibre of 

healthcare decision-making. 

 

The work acknowledges the standard AI models' lack of interpretability and transparency, which 

may prevent their usage in healthcare contexts, and suggests a solution to address both issues. 
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By examining potential advantages of XAI, such as improved transparency and trustworthiness 

of AI models, the study seeks to shed light on how XAI might circumvent these drawbacks and 

promote greater adoption of AI technology in healthcare. 

 

Resolving Moral and Legal Issues: The use of black-box AI models in healthcare has sparked 

questions about fairness, accountability, and duty. XAI offers the potential to allay these 

concerns by providing concise justifications and explanations for AI decision-making. The goal 

of the study is to understand how XAI influences healthcare ethics and how that understanding 

might help create new guidelines for the open and moral use of AI in healthcare. 

 

Recognised Challenges and Limitations: The study acknowledges the challenges and limitations 

that have been faced thus far in the healthcare industry while trying to implement XAI. By 

examining the issues related to integrating XAI with current healthcare systems, correcting 

biases in training data, and establishing evaluation standards, the study seeks to identify the 

obstacles that must be solved for successful XAI implementation. These kinds of insights can 

aid in overcoming these challenges for lawmakers, healthcare professionals, and AI researchers. 

Recommendations for XAI Deployment in the Real World: The study's main goal is to provide 

helpful advice for maximising the utility of XAI in healthcare decision-making. These 

recommendations will take into account the studies on the negative impacts, challenges, and 

potential advantages of XAI. By investigating technological, organisational, and regulatory 

concerns, the research intends to provide helpful recommendations for the healthcare industry 

in adopting XAI into their decision-making. 

 

The significance of this work comes from the possibility that it will further XAI research and 

application in the medical industry. By addressing the issues and examining the advantages, the 

study contributes to the development of accountable, transparent, and reliable AI systems in 

healthcare decision-making, which improves patient care and results. 
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1.7 Dissertation Outline 

Chapter 1: Introduction 

This section introduces the research issue, lays out the problem statement, and justifies the 

study's need. It lays up the dissertation's framework while also presenting the study's goals and 

questions. 

Chapter 2: The Literature Review 

This chapter presents a systematic review of the research on explainable AI (XAI) in healthcare. 

In this literature review, we'll take a look at where XAI stands in the realm of healthcare 

decision-making at the moment, exploring the problems and solutions that conventional AI 

models face, as well as the rise of XAI as a possible answer. The chapter will also go through 

theories and ideas related to the reliability, understandability, and transparency of AI models. 

Chapter 3: Research Methodology  

In-depth discussion of the research methodology, including the study's design, sample selection, 

data collection techniques, and analytical processes, will be covered in this part. This chapter 

will outline the techniques used to assess XAI's influence on decision-making, look at the 

difficulties and constraints of putting XAI into practise, and examine how XAI may increase 

transparency and trust. There will also be discussion of research limitations and ethical issues. 

Chapter 4: Analysis and Discussion  

This section presents and discusses the data analysis findings in relation to the objectives and 

hypotheses of the study. This chapter will examine the impact of XAI on healthcare decision-

making by discussing how XAI models differ from standard black-box AI models with respect 

to decision precision, confidence, and reliability. The limitations and stumbling blocks of XAI 

implementation, including the issues of standardisation, bias mitigation, and technical 

integration, will also be covered in this chapter. We will also address how XAI could improve 

healthcare AI's credibility and openness in making decisions. 
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Chapter 5: Conclusions and Recommendations  

The research goals will inform the summary and conclusions presented in the dissertation's last 

chapter. In this chapter, we'll look at what this study means for the future of AI and healthcare. 

Following the identification of obstacles and limitations, suggestions will be made for the 

effective use of XAI in healthcare decision-making. Future research directions will be 

highlighted in this chapter as well, along with areas that need more study in the field of XAI in 

healthcare. 
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Chapter 2 Literature Review 

2.1 Introduction 

The use of artificial intelligence (AI) has the potential to bring about a sea change in the way 

decisions are made across a variety of industries, including the healthcare sector (Dwivedi et al., 

2021). As per Vollmer et al. (2020), the evaluation of artificial intelligence's influence on 

decision-making in the healthcare industry is hampered, however, by the opaqueness and 

interpretability concerns associated with classical AI algorithms. As a result of the widespread 

perception that deep learning neural networks and other black-box AI models are impenetrable, 

it can be difficult for medical professionals to accept and comprehend the decisions that are 

generated by these models (Javed et al., 2023). This lack of openness can lead to a lack of trust 

and acceptance of AI technology in healthcare settings, which, in the end, will impede the 

potential of this technology to improve patient care and outcomes. 

 

The relatively new discipline of "explainable artificial intelligence," or "XAI," has emerged as 

a potential remedy for the algorithms' inherent opacity. According to Albahri et al. (2023), the 

purpose of XAI is to close the communication gap that occurs between AI models and medical 

professionals by providing explanations that are both understandable and interpretable. XAI has 

the potential to enhance healthcare decision-making procedures and expand the usage of AI 

technologies in healthcare settings. This enhancement might be made by using XAI to increase 

interpretability and transparency. 

 

By taking into account the aforementioned study topics and aims, the goal of this literature 

review is to explore the impact that XAI has on decision-making in the healthcare industry. In 

order to achieve these objectives, this literature review will provide a thorough assessment of 

pertinent studies, research papers, and publications on the use of XAI in healthcare. The impact 

that XAI has had on decision-making accuracy, confidence, and trust in healthcare practitioners 

will be compared to those of typical black-box AI models in this review (Langer et al., 2021). 
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It will also look into the challenges and limitations of using XAI in the healthcare industry, 

including the need for standardisation and evaluation standards, the presence of biases in 

training data, and the integration of technical elements with pre-existing healthcare systems. 

Additionally, the study will look at any potential benefits of XAI in terms of improving the 

openness, understandability, and credibility of AI models used in healthcare decision-making. 

It will investigate how XAI helps healthcare professionals understand and validate AI decisions, 

which will increase their confidence and encourage the use of AI in the industry (Atakishiyev 

et al., 2021). 

 

Additionally, the analysis of the literature will provide possible new directions for research to 

close the gaps in the current study and advancement of XAI for healthcare decision-making. In 

conclusion, it will provide specific guidance on how to effectively employ XAI in the decision-

making processes of the healthcare business to organisations and policymakers (Minh et al., 

2022). By examining the current body of information and identifying gaps in it, this literature 

review aims to contribute to a greater understanding of the impact, difficulties, and potential 

advantages of XAI in healthcare decision-making. This will be accomplished by reviewing the 

existing body of information and identifying areas where improvement is needed. It will give 

researchers, healthcare practitioners, and policymakers with useful insights that may be used in 

their quest to leverage XAI to improve decision-making processes and increase patient care in 

the healthcare business. 

2.2 Definition and Conceptualization of Explainable Artificial Intelligence 

(XAI) 

In recent years, the implementation of artificial intelligence (AI) in the healthcare industry has 

demonstrated significant potential in enhancing decision-making processes as well as the 

outcomes for patients (Choudhury, 2022). However, as per Hanif, Zhang and Wood (2021), 

difficulties have arisen in the healthcare industry as a result of the opaqueness and inability to 

interpret standard AI algorithms. Because of this, a new type of artificial intelligence known as 

Explainable Artificial Intelligence (XAI) has emerged as a possible answer. In the context of 
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medical decision-making, the purpose of this literature review is to conduct an in-depth analysis 

of several aspects of XAI, including its definition, importance, explanatory methods, strategies, 

frameworks, and models. 

2.2.1 Definition of XAI and its importance in healthcare decision-making 

According to Hanif, Zhang and Wood (2021), XAI, in contrast to black-box AI models, strives 

to improve transparency and interpretability. This gives healthcare practitioners the ability to 

verify and confirm the decisions made by AI systems. In the decision-making process pertaining 

to healthcare, where the stakes are high and it is essential to have the ability to comprehend the 

reasons behind AI judgements, XAI is particularly important. XAI's potential to bridge the gap 

between AI algorithms and medical practitioners is the primary reason for its significance in the 

decision-making process pertaining to healthcare. XAI has the potential to increase the 

reliability and adoption of AI technology in the healthcare industry by offering explanations for 

the decisions made by AI (Albahri et al., 2023). It makes it possible for medical practitioners to 

comprehend the reasoning that goes into AI selections, which boosts their level of self-assurance 

when using AI models. Additionally, XAI has the capability of facilitating effective 

collaboration between human specialists and AI systems, which can result in enhanced decision-

making processes and better treatment for patients. 

2.2.2 Explanation methods and techniques used in XAI 

It has been possible to enable AI models to produce interpretable reasons for their decisions in 

the healthcare industry thanks to the development of a variety of explanation methodologies and 

techniques (Yang, Ye and Xia, 2022). Approaches that are rule-based, approach that are focused 

on the importance of features, and approach that are example-based are the major categories 

that these methods fall into. As per Zhang, Wagner and Garibaldi (2022), the generation of rules 

that capture the decision-making process of artificial intelligence models is the focus of rule-

based techniques. Logical expressions, decision trees, or decision rules could all be used to 

derive these rules. The representation of how the AI model came at its conclusion is made crystal 

apparent and easy to comprehend by the use of rule-based explanations. 
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Approaches according to Sawhney et al. (2023), that are focused on the importance of features 

attempt to determine which features or elements are the most important in terms of the choice 

made by an AI model. When attempting to ascertain the significance of a feature, it is possible 

to make use of approaches such as feature importance scores, gradient-based algorithms, and 

local surrogate models. Feature importance-based explanations make it possible for healthcare 

practitioners to evaluate the relevance and trustworthiness of the AI model's predictions by 

drawing attention to the primary elements that are responsible for making the choice (Ding et 

al., 2022). Example-based techniques make use of particular instances or cases in order to 

provide an explanation for the decision made by the AI model. These explanations offer tangible 

examples that illustrate how the data that was fed into the model is related to the results that it 

produces. The generation of example-based explanations can be accomplished through the 

utilisation of strategies such as prototype selection, counterfactual explanations, and contrastive 

explanations. These explanations assist medical practitioners in comprehending the manner in 

which the AI model generalises its conclusions based on particular occurrences. 

2.2.3 Overview of XAI Frameworks and models in Healthcare 

The decision-making procedures in the healthcare industry have benefited from the development 

of a number of XAI frameworks and models, which have been put into practise. These 

frameworks combine various explanation approaches and methodologies with various types of 

AI models in order to improve both transparency and interpretability. The LIME (Local 

Interpretable Model-Agnostic Explanations), SHAP (Shapley Additive exPlanations), and 

CORELS (COmpact Rule Learner with SUpport Vector Machines) frameworks and models are 

three important examples of XAI-based models and frameworks (El-Sharif, 2021). 

 

LIME is a well-known illustration of a XAI framework that is used to create AI models with 

locally understandable explanations, according to Venkatesh, Narasimhan, and Adalarasu 

(2023). This is achieved by using surrogate models, which approximate the black-box model's 

behaviours and give instance-level justifications. LIME has been utilised in the field of medicine 

to comprehend predictions provided by AI models in the fields of medical imaging, illness 

diagnosis, and individualised medication. Another well-liked XAI framework is SHAP, which 
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uses ideas from game theory to provide feature importance to predictions made by AI models. 

It does so in a way that is presented in a comprehensible manner and delivers explanations that 

fit several desirable criteria, such as consistency, justice, and accuracy. In the field of healthcare, 

SHAP has been utilised for the purpose of deciphering the predictions made by AI models. 

2.3 Impact of XAI on Decision-making in the Healthcare Industry 

Explainable Artificial Intelligence, or XAI for short, has emerged as a potential solution to the 

lack of transparency and interpretability challenges associated with traditional black-box AI 

models in healthcare decision-making. This problem has developed as a result of the advent of 

explainable AI. The development of XAI has shed light on this issue that before was hidden 

from view (Gutiérrez et al., 2022). The purpose of this part is to undertake a literature assessment 

on the impact that XAI has had on decision-making in the healthcare industry so that we can 

better understand its significance. This section will focus primarily on the ways in which XAI 

has helped improve accuracy, confidence, and trust in decision-making. In addition to this, a 

comparison will be made between the decision-making results produced by conventional black-

box AI models and those created by XAI (Holzinger et al., 2022).  

2.3.1 Benefits of XAI in improving decision-making accuracy, confidence, and trust 

2.3.1.1 Analysis of studies highlighting the positive impact of XAI on decision-making 

Several studies have shown that the application of XAI improves the quality of decisions made 

in the healthcare sector. For example, Loh et al. (2022) carried out an exhaustive investigation 

on the application of XAI in clinical settings throughout the course of the preceding ten years. 

They discovered that XAI enhanced the interpretability, transparency, and trustworthiness of AI 

models, which resulted in decisions that were more accurate and reliable. The explanations 

supplied by XAI allowed healthcare professionals to gain insights into the fundamental logic of 

AI systems, which in turn enabled them to validate and comprehend the judgements that were 

made. In addition, Glick et al. (2022) carried out research in order to gain a better understanding 

of the impact that XAI explanations have on the decision-making processes of inexperienced 

dental practitioners. According to the findings of the study, giving dental practitioners with 
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explanations regarding XAI considerably boosted both the accuracy and confidence of their 

decision-making. They were able to improve their comprehension of the decision-making 

process thanks to the lucid arguments that were offered by the XAI models, which in turn helped 

them to make more informed judgements. 

2.3.1.2 Comparison of decision-making outcomes with XAI versus traditional black-box AI 

models 

Black-box models of traditional artificial intelligence typically exhibit great levels of accuracy 

but low levels of interpretability. On the other hand, XAI models make it their mission to offer 

explanations that are open and easy to grasp for the decisions they make. XAI and classic black-

box AI models have been contrasted, in the context of decision-making outcomes, in a number 

of different research. For instance, Worrall et al. (2021) carried out a study in which they 

compared the decision-making performance of radiologists employing XAI-based models to 

that of radiologists employing typical AI models in the process of detecting lung cancer nodules. 

The findings demonstrated that radiologists who utilised XAI models were able to obtain 

improved levels of accuracy and confidence in their diagnosis. They were able to make more 

informed decisions as a result of the explanations supplied by XAI, which provided them with 

insights into the characteristics and patterns that were analysed by the AI model. 

 

In a study that was quite similar, Cho et al. (2022) compared the performance of doctors who 

used black-box AI models to detecting skin illnesses to the performance of doctors who used 

XAI models. According to the findings of the study, providing physicians with explanations 

from XAI improved their grasp of the decision-making process of the AI model and raised their 

trust in the diagnoses. Because of the interpretable nature of XAI models, collaboration between 

medical professionals and AI algorithms was made easier, which resulted in decision-making 

that was more dependable and trustworthy. These studies shed light on the benefits of using 

XAI as opposed to typical black-box AI models in the context of enhancing decision-making 

outcomes in the healthcare industry. XAI offers healthcare professionals easily digestible 

explanations for the conclusions made by AI, hence boosting the professionals' levels of 

confidence, accuracy, and trust in the decision-making process. 
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The research that was looked at for this section of the article draws attention to the beneficial 

effects that XAI has on the decision-making process within the healthcare sector. XAI 

approaches improve the accuracy of decision-making as well as confidence in and trust in AI 

by providing explanations that are both transparent and understandable for AI decisions. Studies 

that compare the results of decision-making with typical black-box AI models to the outcomes 

of decision-making with XAI consistently reveal that XAI is superior in enhancing decision-

making performance. According to the findings, XAI may have the capability to close the 

knowledge gap that exists between AI algorithms and healthcare experts, so easing the process 

of collaboration and building trust in decision-making. However, additional study is required in 

order to investigate the specific mechanisms through which XAI improves decision-making and 

to address the issues associated to standardisation, bias, and the integration of technical 

components. The full potential of AI technology may be harnessed by healthcare organisations 

to improve patient care and outcomes if these issues are addressed and the benefits of XAI are 

leveraged. 

2.3.2 Role of XAI in enhancing transparency and interpretability of AI algorithms 

Because of its potential to improve transparency, interpretability, and trust in AI algorithms, the 

application of Explainable Artificial Intelligence (XAI) in the healthcare industry has garnered 

a substantial amount of attention in recent months. This literature review provides a critical 

analysis of works that investigate the role that XAI plays in enhancing the interpretability and 

transparency of AI models used in the healthcare industry. Additionally, it looks into how the 

use of XAI impacts how much individuals working in the healthcare sector embrace and believe 

in AI technology. By performing a review of the prior research, this study aims to offer insights 

into the advantages and disadvantages of implementing XAI in healthcare decision-making. 

2.3.2.1 Examination of studies on the interpretability and explainability of AI models in 

healthcare 

The interpretability and explainability of AI models are essential for gaining insights into the 

decision-making procedures of healthcare companies. The application of XAI techniques to 

increase the interpretability of AI models employed in the healthcare business has been the 
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subject of several research. For instance, Rajkomar et al. (2018) developed the "Chesapeake" 

XAI framework to explain the predictions made by deep learning models for clinical risk scores. 

The model's decision-making process could be understood by healthcare practitioners since the 

framework was able to explain things by emphasising important characteristics and contributing 

factors. 

 

Furthermore, Caruana et al. (2015) contrasted complex black-box models with interpretable 

models in predicting mortality rates for hospitalised patients, emphasising the significance of 

interpretability. They achieved this by juxtaposing black-box models with interpretable models. 

They found that models that could be easily understood, such decision trees, offered clearer 

insights into the various options. Healthcare workers become more confident and accepting as 

a result of this. These results provide information on how XAI may enhance the interpretability 

and explicability of AI models, enabling medical professionals to comprehend the reasoning 

behind AI-based predictions. 

2.3.2.2 Effects of XAI on trust and Acceptance of AI technology in Healthcare 

The adoption of the underlying technology by users is crucial for the effective deployment of 

AI technology in healthcare. XAI has the ability to help build trust by providing explanations 

that support the decisions made by AI models. The influence of XAI on trust in a clinical 

decision support system was the subject of research conducted by Wiens and colleagues (2019). 

They contrasted a typical black-box model with a XAI model that explained its predictions and 

found that the black-box model was more accurate. The findings demonstrated that medical 

professionals had a greater level of confidence in the XAI model since they were able to 

comprehend the logic that supported the model's suggestions. 

 

In a similar vein, Lim et al. (2020) investigated how the application of XAI influences 

radiologists' acceptance of AI-based diagnostic models. They came to the conclusion that 

providing explanations for the model's predictions boosted the acceptability of the AI system as 

well as the perceived utility of it. This illustrates that XAI is capable of bridging the gap between 

AI technology and healthcare professionals, hence encouraging trust and acceptance in decision-
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making processes that are based on AI. In addition, studies have highlighted the significance of 

involving end-users, such as medical professionals and patients, in the process of designing and 

developing XAI systems. Liao et al. (2021) brought attention to the necessity of user-centric 

design concepts in the process of developing XAI systems that are in line with the requirements 

and goals of healthcare professionals. End-users can be included in the development process of 

XAI systems so that the systems can be customised to answer the unique requirements that end-

users have, which can lead to higher confidence and adoption of the systems. 

 

According to the findings of the literature review, XAI plays an important part in improving the 

interpretability and openness of AI algorithms used in the healthcare industry. Studies have 

shown that XAI is useful in providing explanations for AI model predictions, making it possible 

for healthcare practitioners to understand and validate the decision-making process. Because of 

this greater interpretability, there is more confidence and adoption of AI technology in the 

healthcare industry. XAI solutions facilitate transparency, trust, and acceptability by bridging 

the gap between AI algorithms and end-users. This ultimately leads to the successful application 

of AI in the decision-making processes of healthcare organisations. It is essential, however, to 

address the difficulties connected with putting XAI into practise in the healthcare industry. 

Standardising evaluation standards, reducing biases in training data, and integrating XAI with 

existing healthcare systems are some of the problems that need to be overcome. The focus of 

future research should be on the development of standardised rules and evaluation frameworks 

for the use of XAI in healthcare, as well as on addressing the legal and ethical problems 

connected with its deployment. In general, the findings imply that the application of XAI in the 

decision-making processes of healthcare settings holds a considerable potential for increasing 

the interpretability of AI algorithms, as well as transparency and trust in those algorithms. The 

use of XAI enables medical practitioners to arrive at judgements based on accurate information, 

which in turn leads to better results for patients and more effective healthcare delivery. It will 

be important to do additional research and put actual implementations into place in order to fully 

realise the benefits of XAI in healthcare and address the problems that now present. 
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2.4 Challenges and Limitations of XAI Implementation in Healthcare 

2.4.1 Standardization and evaluation criteria for XAI in healthcare decision-making 

Standardisation and evaluation criteria are extremely important components of a successful 

application of Explainable Artificial Intelligence (XAI) in the decision-making process of the 

healthcare industry. It is vital to set consistent standards and evaluation criteria to assure the 

dependability and efficacy of these systems when XAI techniques are implemented to increase 

the transparency and interpretability of AI algorithms. This is because XAI techniques are being 

used to improve these aspects of AI. Numerous studies have shown the need of uniformity in 

the use of XAI. A research conducted by Holzinger and colleagues (2019) emphasises the need 

of using consistent assessment criteria to assess the effectiveness of XAI models. They contend 

that without defined criteria, it is challenging to evaluate different XAI approaches and 

determine whether or not they are appropriate for the decision-making process in the healthcare 

sector. The authors recommend that evaluation metrics should examine a range of 

characteristics, including as accuracy, fidelity, and user satisfaction in order to offer a thorough 

evaluation of the effectiveness of XAI models. 

 

A crucial step that has to be addressed is the establishment of standards and best practises for 

the development and use of XAI models. In their study, Carvalho et al. (2020) propose a set of 

standards for the development of interpretable and transparent AI systems for application in 

healthcare. These rules contain suggestions for feature choice, model complexity, and 

explanation creation. These guidelines' main objective is to guarantee that XAI models can assist 

decision-making procedures in an efficient and trustworthy manner. Implementation of XAI can 

be more consistent and of higher quality if healthcare organisations follow such criteria and do 

their best to follow them. 

 

The evaluation criteria for XAI in healthcare decision-making need to take into consideration, 

in addition to standardisation, the particular domain and context in which these models are 

deployed. In their recent paper, Rajkomar et al. (2019) highlight the significance of using 
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domain-specific evaluation metrics in order to make appropriate judgements regarding the 

performance of XAI systems. They believe that evaluating XAI models based merely on general 

performance criteria may not represent the one-of-a-kind requirements and difficulties 

associated with decision-making in the healthcare industry. Better evaluation of the 

effectiveness of XAI models in healthcare contexts is possible through the incorporation of 

domain-specific evaluation criteria, such as clinical relevance and impact on patient outcomes. 

2.4.2 Overcoming biases in training data and ensuring fairness in AI algorithms 

Overcoming biases in training data and making sure that AI algorithms are fair is one of the key 

issues that must be overcome when applying XAI in the healthcare industry. Biases in the 

training data can lead to biases in the predictions and judgements that are made, which could 

potentially result in differing outcomes for different patient groups' healthcare. As a result, it is 

essential to eliminate inherent biases and prioritise justice in the development of AI algorithms. 

Several studies have investigated potential methods to reduce the impact of bias in AI systems 

used in healthcare. In their paper from 2020, Zech et al. present a methodology for the discovery, 

measurement, and mitigation of bias in artificial intelligence used in healthcare. They stress the 

need of properly examining the training data for potential biases, such as racial or gender 

disparities, and provide strategies to decrease these biases during the process of model training. 

In addition, they propose that the training data should be more diverse. It is possible to reduce 

the impact of biases and arrive at decisions regarding medical treatment that are more just if 

certain methods, such as data augmentation, algorithmic tweaks, and fairness-aware learning, 

are utilised. 

 

A full grasp of the ethical and legal aspects is required, in addition to correcting any biases that 

may be present in the training data, in order to guarantee fairness in AI algorithms. A recent 

study conducted by Mittelstadt and colleagues (2019) illustrates the difficulties associated with 

maintaining fairness in AI as well as the requirement for interpretability in order to identify and 

address discriminatory biases. They contend that it is necessary to have AI systems that are 

transparent and can explain their decisions in order to eliminate bias and guarantee 

accountability. XAI models have the ability to assist healthcare professionals to identify and 
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correct any biases, hence improving the fairness and equity of decision-making processes within 

the healthcare industry. This is accomplished by offering explanations for algorithmic decisions. 

Furthermore, in order to overcome biases and ensure that AI algorithms are fair, coordination 

between AI experts and healthcare practitioners is absolutely necessary. According to Chen et 

al. (2021), interdisciplinary collaboration can promote a greater understanding of the context-

specific biases that may occur in AI systems used in healthcare. This was one of the points that 

the researchers focused on. Biases can be effectively recognised, reviewed, and mitigated if 

domain experts, such as ethicists and physicians, are involved in the development and evaluation 

of XAI models during all stages of the process. 

 

Thus, the application of XAI in the process of decision-making within the healthcare industry 

involves issues associated with standardisation and evaluation criteria, as well as biases within 

training data and fairness within AI algorithms. In order to evaluate the efficacy of XAI models 

in a consistent manner, it is essential for standardisation activities to be undertaken, as well as 

the formulation of evaluation criteria. Methods like as bias identification, measurement, and 

mitigation are necessary for overcoming biases and assuring fairness. Additionally, 

interdisciplinary collaboration between AI experts and healthcare professionals is required in 

order to achieve these goals. By resolving these issues, XAI will be better able to be integrated 

into the decision-making processes that take place in the healthcare industry, which will in turn 

promote transparency, fairness, and trust in AI algorithms. 

2.4.3 Technical integration challenges of XAI with existing healthcare systems 

Explainable Artificial Intelligence, also known as XAI, has a number of obstacles before it can 

be successfully implemented in healthcare systems. Integration of XAI's technical components 

with pre-existing healthcare infrastructure is one of the most significant challenges. Within this 

section of the literature study, the technical obstacles that are connected with incorporating XAI 

into healthcare settings are investigated. It is necessary to give careful thought to a number of 

criteria in order to successfully integrate XAI with preexisting healthcare systems. These factors 

include data infrastructure, compatibility, and scalability. Researchers have brought attention to 

the importance of ensuring that XAI models and currently available healthcare technology can 
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seamlessly interoperate with one another. According to Lipton et al. (2018), one of the key 

problems comes in the process of adapting XAI approaches to the complex data structures and 

workflows that are present in healthcare systems. This is one of the most difficult aspects of the 

field. It can be challenging to successfully integrate and handle data in the healthcare industry 

since the data is frequently varied, unstructured, and scattered across various sources. 

 

The availability of high-quality healthcare data presents one of the hurdles for the technical 

integration of systems. When it comes to training and making accurate predictions, XAI models 

require a substantial amount of labelled data. However, healthcare data is frequently disjointed 

and subject to privacy and security rules, which can limit access and complicate the construction 

of powerful XAI models. These regulations include HIPAA, HITECH, and others. According 

to Chen et al. (2019), data governance frameworks are extremely important for addressing 

privacy concerns and enabling the secure sharing of healthcare data for XAI applications. In 

addition, assuring the quality of the data as well as its uniformity and standardisation is essential 

for the effective adoption of XAI in the healthcare industry. 

 

The compatibility of XAI models with the already-established software and hardware systems 

in the healthcare industry presents another one of the industry's technical challenges. Electronic 

health record, or EHR, systems, clinical decision support tools, and other applications are often 

part of the intricate information technology infrastructures that are utilised by healthcare 

organisations. In order to successfully integrate XAI models into this intricate environment, 

great consideration must be given to interoperability standards, data interchange formats, and 

compatibility with previously developed software and hardware. According to Norgeot et al. 

(2020), healthcare organisations should make interoperability a priority and invest in technology 

that enable XAI models to be seamlessly integrated with existing systems. 

 

Scalability is another key technical hurdle that must be overcome in order for XAI to be 

successfully used in the healthcare industry. It is necessary for XAI models to be scalable in 

order to manage the ever-increasing number of data as healthcare datasets continue to expand 
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in both size and complexity. For something to be scalable, its computational processing, storage 

capacity, and infrastructure resources need to be efficient. Zhou et al. (2021) propose the usage 

of cloud-based platforms and distributed computing technologies as a solution to the scalability 

issues that arise during the implementation of XAI. These methods make it possible for 

healthcare organisations to make use of powerful computing resources and successfully manage 

the large-scale data processing that is required by XAI models. 

2.4.4 Legal and ethical considerations of XAI implementation in Healthcare 

The application of XAI in healthcare brings up a number of significant legal and ethical 

questions that need to be answered. The importance of ensuring legal compliance, fairness, and 

ethical consequences is increasing as XAI models grow more widespread and exert more of an 

influence on decision-making in healthcare settings. Compliance with regulations and laws 

governing privacy and confidentiality is one of the most important aspects of the law to take 

into consideration. The usage of XAI must be in compliance with applicable privacy rules such 

as the General Data Protection Regulation (GDPR) in Europe or the Health Insurance Portability 

and Accountability Act (HIPAA) in the United States because healthcare systems handle 

sensitive patient information. When it comes to complying with legal standards, the 

interpretability and explainability of XAI models are extremely important components, as they 

serve to provide reasons for actions made by AI systems. Compliance with legal norms and 

requirements is more likely to be achieved by XAI models that are able to generate explanations 

that are both clear and transparent. 

 

When it comes to using XAI in the decision-making process for healthcare, ethical issues are of 

the utmost importance. Fairness, accountability, and openness should all be incorporated into 

XAI's operations as core values. The possibility of bias existing in XAI models is a major cause 

for concern. It is possible for certain patient populations to receive unfair treatment or have 

unequal outcomes as a result of bias in the training data. A careful selection of training data and 

the implementation of techniques to eliminate biases in XAI models are requirements for 

organisations in the healthcare industry. In their study on the development and application of 

XAI in healthcare, Dignum et al. (2020) emphasise how important it is to have ethical principles 
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and frameworks in place that take into consideration openness, accountability, and justice in 

these processes. 

 

The effect that XAI will have on the interaction that exists between medical professionals and 

their patients is yet another ethical concern. Although XAI models have the ability to impact 

clinical decisions, it is absolutely essential to guarantee that medical professionals keep their 

independence and continue to prioritise the needs of their patients. Instead of trying to replace 

medical personnel with AI, we should look at it as a tool that can improve our decision-making. 

It is crucial to involve healthcare professionals in the design and validation of XAI models so 

that they will accept the technology and have faith in it. In addition, there is a requirement for 

comprehensive governance frameworks as well as regulatory monitoring in order to guarantee 

the ethical application of XAI in the medical field. In order to resolve legal and ethical concerns, 

it may be helpful to develop guidelines, norms, and laws that are unique to the deployment of 

XAI. Ethical review boards and regulatory bodies should work together with AI and healthcare 

industry professionals to produce guidelines that assure the safe and ethical use of XAI in 

decision-making processes. These recommendations should be developed in collaboration with 

the experts. 

 

Thus, the incorporation of XAI into pre-existing healthcare systems presents a number of 

technological issues, including those pertaining to data infrastructure, interoperability, and 

scalability. In order to address these difficulties, it is necessary to give serious consideration to 

data governance, interoperability, and the implementation of technologies that are scalable. 

Additionally, in order to ensure the proper application of XAI in healthcare, legal and ethical 

aspects such as privacy compliance, fairness, and accountability need to be addressed. It is 

necessary to provide legislative frameworks, ethical norms, and regulatory monitoring in order 

to promote the widespread adoption of XAI in healthcare decision-making processes in a 

manner that adheres to ethical standards. 
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2.5 Current Research and Development in XAI for Healthcare Decision-

making 

It has become clear that artificial intelligence (AI) possesses significant transformative potential 

across a variety of industries, including the healthcare sector. The lack of transparency inherent 

in classical AI models, on the other hand, makes widespread implementation of these systems 

in decision-making processes more difficult. Explainable Artificial Intelligence, also known as 

XAI, has recently developed as a potentially useful method for overcoming this constraint by 

offering AI models that are both interpretable and transparent. This section examines case 

studies and practical XAI implementations in healthcare settings, reviews current studies and 

publications on the topic, and assesses the value of XAI models and frameworks in practical 

contexts. Extended artificial intelligence is referred to as XAI. 

2.5.1 Review of recent studies and publications on XAI in healthcare 

A substantial body of study has been done in recent years on the use of XAI in the process of 

decision-making in the healthcare sector. Numerous research have examined different XAI 

tactics, including rule-based systems, symbolic approaches, and model-agnostic methodology, 

in an effort to increase the interpretability and transparency of AI models. For instance, Guidotti 

et al. (2018) presented "Explainable Boosting Machines" (EBMs), a rule-based XAI platform. 

The explanations provided by this framework for forecasts in the medical fields are clear. The 

results of their investigation showed that EBMs outperformed black-box models in terms of 

interpretability while retaining competitive accuracy. Caruana et al. (2015) carried out another 

significant investigation with the working title of "Anchors." This approach to the production 

of both global and local explanations is model-independent. In essence, anchors are interpretable 

rules that define the conditions in which a model's predictions are correct. The authors showed 

that they could increase trust and openness by using Anchors on a clinical dataset. This was 

achieved by providing thorough justifications for each projection. 
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Additionally, Chen et al. (2021) conducted a thorough analysis in which they looked into how 

XAI affected clinical decision-making. The study examined a wide range of research and came 

to the conclusion that XAI techniques raised healthcare professionals' trust, enhanced the 

interpretability of AI models, and made it simpler to identify biases and mistakes in decision-

making. 

2.5.2 Analysis of case studies and practical implementations of XAI in healthcare 

settings 

Numerous case studies and real-world XAI uses in healthcare settings have been published, 

highlighting the potential benefits of the technology. One example of this kind of application is 

the use of XAI in radiography. Radiologists were asked to recognise breast cancer using a deep 

learning model that was enhanced by a XAI algorithm in the study that was conducted by Lim 

et al. (2020). The regions of interest that made a substantial contribution to the model's 

predictions were highlighted in the graphical explanations provided by the XAI algorithm. The 

study's conclusions indicate that including XAI explanations improved the radiologists' capacity 

for decision-making and raised their degree of trust in the model's forecasts. 

 

In a subsequent case study, Alaa and van der Schaar (2019) used XAI algorithms to address the 

issue of estimating the risk of sepsis in intensive care units (ICUs). Clinicians were given reasons 

for the model's predictions through the use of the XAI framework, which enabled them to gain 

an understanding of the underlying elements that influence risk scores. According to the findings 

of the study, having XAI built into the model not only improved the model's ability to make 

accurate predictions but also increased clinicians' faith in and acceptance of the AI system. 

2.5.3 Evaluation of the effectiveness of XAI models and frameworks in real-world 

scenarios 

In order to have a proper understanding of the practical consequences of XAI models and 

frameworks, it is essential to evaluate how effective they are in real-world situations. An method 

to XAI known as "Interactive Machine Learning" (iML) was investigated in depth by Holzinger 
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et al. (2019) for the purpose of determining its usefulness in the detection of skin cancer. 

Dermatologists were able to take an active role in the training process of the AI model thanks 

to the iML framework, which also gave explanations for the model's predictions. The evaluation 

showed that the collaborative method increased diagnosis accuracy and gave clinicians the 

opportunity to get insights into the decision-making process of the model. In addition, Li et al. 

(2020) did a study to investigate the efficacy of XAI in predicting patient outcomes in contexts 

where they were providing critical care to patients. Clinicians were given feature importance 

rankings as well as explanations for predictions by the XAI framework, which assisted in the 

identification of relevant components. The findings of the study demonstrated that the XAI-

enabled model improved predictive accuracy and made it possible for doctors to validate the 

model's predictions, both of which contributed to an increase in trust in the AI system. 

 

The examined research and case studies, taken as a whole, show evidence that XAI has a 

favourable impact on the decision-making process in the healthcare industry. In comparison to 

more conventional "black box" AI models, the interpretability, transparency, and 

trustworthiness of XAI models and frameworks have been shown to be significantly enhanced. 

The use of XAI in a variety of healthcare domains, such as radiology, critical care, and 

diagnostics, has shown encouraging outcomes in the enhancement of decision-making processes 

and the increase of adoption of AI technology among healthcare professionals. Thus, recent 

studies and real-world applications have shed light on the potential advantages of using XAI in 

the process of making decisions pertaining to healthcare (Lau et al., 2019). Techniques and 

frameworks based on XAI have demonstrated better interpretability, transparency, and trust, 

which enables healthcare professionals to make decisions based on a greater amount of 

information. The research and case studies that are discussed in this area offer insightful 

information regarding the efficiency of XAI models and frameworks when applied to real-world 

situations. In order to solve the obstacles and limits outlined in the prior sections and make the 

most of the promise offered by XAI in terms of improving healthcare outcomes, additional 

research and development in the field of XAI for healthcare decision-making is required. 
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2.6 Gaps and Future Directions in XAI Research for Healthcare Decision-

making 

2.6.1 Identified gaps in current research and literature on XAI in healthcare 

In spite of the fact that the utilisation of Explainable Artificial Intelligence (XAI) in the decision-

making process of healthcare has garnered a considerable amount of attention, there are still a 

number of holes and areas in which additional research is required to fully comprehend its 

potential and overcome the constraints that are already in place (Capuano et al., 2022). The 

existing body of research identifies a number of gaps, including the following: 

Absence of standardised evaluation criteria: The absence of standardised evaluation criteria for 

XAI models in the healthcare domain is one of the most significant shortcomings in the current 

state of research. To evaluate the performance, interpretability, and reliability of the various 

XAI approaches, it is necessary to define benchmarks and metrics that are widely accepted by 

the scientific community. A standardised approach would make it possible to make meaningful 

comparisons and would make it easier to implement XAI solutions in a variety of healthcare 

environments (Ali et al., 2023). 

 

Although research has been conducted to investigate the influence that XAI has on decision-

making, there has been relatively little attention paid to the evaluation of how well it serves the 

needs of individual users (Lau et al., 2019). When evaluating the applicability and efficiency of 

XAI models, future research should take into account the viewpoints and experiences of 

healthcare professionals, patients, and other stakeholders. Incorporating user feedback and 

performing user studies are two strategies that can provide useful insights into the practical 

ramifications and adoption of XAI in real-world healthcare scenarios. 

 

Taking into account potential biases in XAI models: Biases in the data used for training XAI 

can provide substantial obstacles when trying to deploy it in healthcare settings. In spite of the 

fact that some study has been conducted on the subject, there is still a need for methodologies 
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that are more all-encompassing in order to discover, mitigate, and get rid of biases in XAI 

models (Grosse et al., 2023). Especially when dealing with sensitive healthcare data and various 

patient groups, future studies should focus on establishing rigorous approaches to assure justice 

and equity in the decision-making processes facilitated by XAI. This is especially important to 

do when there are so many different types of patients involved. 

 

Ethical considerations and transparency: It is necessary to conduct additional research into the 

ethical considerations that surround the application of XAI in the medical field. In the available 

research, there is a lack of in-depth study of ethical implications, such as concerns regarding 

patients' right to privacy and informed permission, as well as the potential impact of XAI on the 

interaction between doctors and patients (Langer et al., 2021). Additionally, there is a pressing 

need to increase the openness of XAI models so that customers can understand and trust the 

decision-making process. Research should examine the optimal methods for providing patients 

and healthcare professionals with interpretable explanations in order to guarantee that XAI 

systems are transparent, explicable, and compliant with ethical standards (Atakishiyev et al., 

2021). 

2.6.2 Recommendations for addressing the challenges and limitations of XAI 

implementation 

To address the challenges and limitations associated with the application of XAI in healthcare 

decision-making, it is feasible to suggest the following solutions: 

Create uniform assessment frameworks: To develop uniform assessment frameworks for 

assessing the efficacy, interpretability, and fairness of XAI models in the healthcare sector, 

researchers and industry stakeholders should collaborate. These frameworks ought to be created. 

These frameworks should contain detailed instructions for the creation of benchmark datasets, 

metrics, and evaluation methods (Gutiérrez et al., 2022). The implementation of such standards 

would make it possible to conduct credible and consistent evaluations of XAI models, which 

would make it easier to implement and evaluate these models in a variety of healthcare settings. 
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Encourage multidisciplinary teamwork: The successful application of XAI in healthcare 

involves multidisciplinary teamwork involving computer scientists, healthcare specialists, 

ethicists, and policy experts. To solve the issues associated with the deployment of XAI, 

interdisciplinary research teams have the potential to bring together a variety of views. The 

primary focus of collaborative efforts should be on the development of solutions that take into 

account the technological feasibility as well as the ethical considerations, with the end goal of 

ensuring that XAI models comply with healthcare standards and ethical principles. 

 

Foster openness and interpretability: Improving the openness and interpretability of XAI models 

is absolutely necessary in order to win the trust and acceptance of healthcare professionals and 

patients. Researchers want to place a primary emphasis on coming up with explanations that are 

both easy to grasp and simple to implement, so that medical practitioners can comprehend and 

verify the choices made by XAI models (Grosse et al., 2023). It is important that the design and 

development of XAI systems have an element of transparency, which includes the provision of 

explicit explanations of the underlying algorithms and the elements contributing to the decision-

making process. 

 

User input and user-centered design should be integrated into the process of developing and 

evaluating XAI models. User feedback and user-centered design are two different methods to 

design that should be integrated. It is possible to detect usability concerns, solve specific 

demands, and ensure that XAI solutions are matched with real-world healthcare requirements 

by including healthcare professionals and patients throughout the research process (Capuano et 

al., 2022). User studies and iterative design procedures ought to be carried out in order to 

evaluate the usefulness and general acceptability of XAI models in the context of decision-

making activities. 
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2.6.3 Suggestions for future research and development in XAI for healthcare decision-

making 

The following topics should be the primary focus of future research in XAI applied to healthcare 

decision-making: 

Longitudinal studies: Conducting longitudinal studies to evaluate the long-term influence that 

XAI will have on decision-making in healthcare settings would provide significant insights if 

they were conducted. Such research could investigate how the incorporation of XAI models 

changes the accuracy of decision making, the communication between clinicians and patients, 

and the outcomes for patients over extended periods of time (Holzinger et al., 2022). 

Longitudinal study would help uncover possible issues and benefits that may develop over time, 

and it would enable the improvement of XAI models and procedures based on real-world 

feedback. This research would be helpful because it would help identify potential challenges 

and benefits that may emerge over time. 

 

Models of deep learning that can be interpreted: Although deep learning models have 

demonstrated a great deal of promise in a variety of healthcare applications, the fact that they 

cannot easily be interpreted continues to be a challenge. In the future, research should 

concentrate on establishing hybrid models that combine the power of deep learning with 

strategies for interpretability (Ali et al., 2023). This will enable healthcare practitioners to 

comprehend and trust the decisions made by these models. It should be a top priority to work 

on developing new kinds of architectures and algorithms that are capable of providing both a 

high level of accuracy and interpretability. 

 

Integration with electronic health records (EHR): Investigating the possibility of integrating 

XAI with systems that maintain electronic health records (EHR) is one way to increase the 

potential of XAI in providing real-time decision assistance. In subsequent study, the 

incorporation of XAI models into EHR systems should be investigated as a means for 

facilitating seamless integration and delivering interpretable explanations at the point of 
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treatment. This would make the actual deployment of XAI in healthcare processes easier, and it 

would enable healthcare practitioners to make decisions that are more evidence-based and 

informed by the available data (Ali et al., 2023). 

 

Ethical and legal aspects: It is imperative that additional study be conducted in order to address 

the ethical and legal consequences that may result from the application of XAI in the healthcare 

industry. The handling of sensitive medical data raises a number of privacy problems that need 

to be investigated in future studies (Grosse et al., 2023). These studies should also focus on 

protecting patient confidentiality and data integrity. In addition, research needs to be conducted 

to investigate the legal and regulatory frameworks that are necessary to control the deployment 

and use of XAI models in healthcare. This study should focus on liability, accountability, and 

the rights of patients in the process of decision-making. 

 

Thus, despite the fact that XAI possesses a considerable amount of potential to improve 

decision-making in the healthcare industry, there are still a number of gaps and issues that need 

to be solved. Key topics that need additional research and improvement include standardised 

evaluation standards, user-centered design, overcoming biases, increasing transparency, and 

incorporating ethical considerations (Minh et al., 2022). Future research can provide significant 

insights and recommendations for the efficient and ethical implementation of XAI in healthcare 

decision-making processes if it focuses on these topics, which are highlighted in the previous 

sentence. 

2.7 Conclusion 

The purpose of the investigation that was carried out as part of this literature review was to 

investigate the influence that Explainable Artificial Intelligence (XAI) has on the decision-

making process in the healthcare sector. Several important conclusions have surfaced as a result 

of an in-depth review of relevant studies and publications. These findings shed light on the 

significance of XAI for the decision-making process in the healthcare industry. This conclusion 

provides a summary of the most important discoveries, analyses the implications of XAI in 
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healthcare, and then wraps up with some final thoughts on the promise of XAI as well as the 

requirement for additional research. 

2.7.1 Summary of key findings from the literature review 

The analysis of the relevant literature uncovered a number of significant discoveries with regard 

to the influence of XAI on decision-making in the medical field, including the following: 

It offers the Potential to Improve Decision-Making Processes Numerous studies have shown 

that integrating XAI technology into healthcare settings offers the possibility of enhancing the 

decision-making procedures involved. XAI models offer explanations and insights into the 

underlying rationale of AI algorithms, which improves the decision-making process's 

transparency, interpretability, and trustworthiness. When compared to healthcare professionals 

utilising typical black-box AI models, professionals employing XAI models display superior 

levels of accuracy, confidence, and reliability. 

 

Increasing Transparency and Trust: XAI approaches play a significant role in increasing the 

transparency and interpretability of AI algorithms in healthcare, which helps to increase both 

transparency and trust in these algorithms. Healthcare practitioners are able to validate and grasp 

the reasoning behind judgements generated by AI if these decisions can be explained in a way 

that is easily understood. Because of this, there will be increased levels of confidence and 

acceptance of AI technology in the medical field. 

 

Numerous limitations and constraints, which may also be regarded as barriers, stand in the way 

of applying XAI to medical treatment. To ensure consistent and trustworthy performance across 

a range of applications, standards and assessment criteria must be established for the use of XAI 

in healthcare decision-making. Additionally, it is crucial to remove biases from training data 

and ensure objectivity inside AI systems. The technological integration of new healthcare 

technologies with the current healthcare infrastructure also raises a number of problems, in 

addition to ethical and regulatory restraints. 
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2.7.2 Implications of XAI for decision-making in the healthcare industry 

Decision-making in the healthcare sector is affected in a major and wide-ranging way by the 

usage of XAI, including the following: 

Patient Care Could Be Significantly Improved By enabling medical professionals to make 

decisions that are better informed, more precise, and more trustworthy, XAI has the potential to 

greatly enhance patient care. The openness and interpretability of XAI models allow physicians 

to understand the rationale behind AI-generated ideas, which also makes it simpler for clinicians 

to participate in shared decision-making with patients and improves treatment results. 

 

Enhanced Productivity and Cost-Effectiveness: XAI has the potential to aid in enhancing the 

efficiency and cost-effectiveness of healthcare systems. By offering justifications for AI-

generated findings, XAI models help doctors identify any biases or inaccuracies in the decision-

making process. As a result, there are fewer medical mistakes committed and resources are 

allocated more effectively. 

 

Regulatory Compliance and Ethical Considerations: XAI has the potential to assist in addressing 

the regulatory compliance and ethical considerations related with AI in the healthcare industry. 

Compliance with standards pertaining to data protection, security, and fairness is made easier 

by artificial intelligence models that are both interpretable and transparent. The use of XAI 

methodologies helps in identifying potential biases and discriminatory consequences, which in 

turn promotes justice and equity in the decision-making process pertaining to healthcare. 

2.7.3 Closing remarks on the potential of XAI and the need for further research   

The application of XAI in the medical field has a great amount of untapped potential; however, 

additional study and development are required before this potential can be completely realised: 

Advancing XAI Techniques: Additional research is required to continue the development and 

refinement of XAI techniques that are specifically adapted to applications in the healthcare 

industry. This includes investigating novel explanation approaches and frameworks that produce 
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explanations that are easy to understand despite the complexity of the AI models being 

discussed. 

 

Real-world deployment: In order to evaluate the practical deployment of XAI in healthcare 

settings, additional research and case examples will need to be gathered. It is absolutely 

necessary to conduct evaluations of XAI models and frameworks in the real world in order to 

gain an understanding of their usefulness, scalability, and influence on the decision-making 

process. 

 

Interdisciplinary Cooperation: It is essential for those working in AI research, healthcare, 

policymaking, and ethics to work together in order to solve the obstacles and constraints of 

putting XAI into practise. Efforts that span multiple disciplines can facilitate the development 

of standardised evaluation criteria, the elimination of biases in training data, and the smooth 

integration of XAI with preexisting healthcare systems. 

 

Exploring the Ethical and Social consequences of XAI in Healthcare Decision-Making: Future 

research should also focus on examining the ethical and social consequences of using XAI in 

healthcare decision-making. Acquiring an understanding of the viewpoints, concerns, and 

values held by patients, healthcare professionals, and other members of society as a whole will 

contribute to the implementation of XAI in healthcare in a responsible and equitable manner. 

 

The literature evaluation concludes that the favourable influence of XAI on decision-making in 

the healthcare industry is highlighted, with an emphasis on better accuracy, confidence, and trust 

in AI-generated suggestions. By improving AI's interpretability and transparency, the XAI 

framework contributes to wider acceptance of AI technology. Despite this, there are still a 

number of obstacles and constraints, such as the need for standardised evaluation criteria, the 

elimination of biases in training data, and the resolution of problems with technology 

integration. The use of XAI has important consequences for decision-making in the healthcare 

industry, including improved care for patients, better productivity, and compliance with relevant 
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regulations. Additional study is required to expand XAI techniques, evaluate their application 

in the real world, stimulate inter-disciplinary collaboration, and investigate the ramifications of 

these developments for society and ethics. XAI has the potential to revolutionise decision-

making in healthcare, ultimately leading to improved patient outcomes and a transformation of 

healthcare systems, provided that efforts to develop it are maintained. 
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Chapter 3 Methodology  

3.1. Introduction 

This study's methodology aims to provide a comprehensive explanation of the research strategy 

and approach taken to examine the effects of XAI on healthcare decision-making. This chapter 

will examine why it's helpful to collect both quantitative and qualitative data using a 

triangulation strategy, which typically involves conducting surveys and holding focus groups. 

In addition, a framework for methodology will be provided to aid the reader in carrying out the 

research. The primary purpose of this research is to analyse the effects of XAI on healthcare 

decision-making. It aims to investigate the impact of XAI integration on the accuracy, 

confidence, and dependability of healthcare decision-making compared to those of traditional 

black-box AI models. The researchers also hope to learn more about the challenges and 

limitations of implementing XAI in healthcare settings. It also seeks to identify how XAI might 

increase transparency and trustworthiness in healthcare AI decision-making. Finally, this 

research hopes to provide recommendations for XAI's successful use in healthcare 

policymaking. 

 

Triangulation is utilised to gain a comprehensive understanding of the research issue through 

the use of multiple methods (such as surveys and focus groups). This approach, which utilises 

both quantitative and qualitative methods of data collection, allows for a more in-depth and all-

encompassing analysis of the studied problem. The study used a triangulation technique to 

increase confidence in its findings by comparing and contrasting results from several 

perspectives and data sets. 

 

Quantitative evidence on the effects of XAI on healthcare decision-making can be gathered 

using questionnaires. The results of a survey can be more broadly applied because of the huge 

sample size that is available to the researcher. By contrast, in-depth examinations of participants' 

experiences, attitudes, and perspectives towards the use of XAI in healthcare decision-making 
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are made possible through focus group talks. This qualitative approach allows for a more 

thorough understanding of the nuanced and complex nature of decision-making in healthcare 

settings. 

 

This chapter describes the research technique and design as a whole, with an emphasis on the 

triangulation method. The choice to combine survey and focus group research will be supported 

by showing how the two approaches strengthen one another and increase the study's credibility 

and validity. The methods for conducting the poll and the focus group discussions will also be 

dissected in detail. This section will talk about the role of surveys as a tool for collecting 

quantitative data. Discussion topics include the intended respondents, a sample plan, and the 

development of the survey's questions. Methods for data analysis, including descriptive analysis, 

will be covered, as well as the distribution and data collection process. 

 

This section will explain the rationale for using focus groups to collect qualitative information. 

It will talk about who we're trying to reach and how we'll pick people at random to interview or 

use as participants in a focus group. The logistics and participant recruiting for the focus groups 

will be outlined. Thematic analysis, content analysis, and other methods of dissecting data will 

be discussed. Focus group and survey data will be integrated here to provide a more complete 

picture of the problem. The triangulation method, which involves comparing and contrasting 

numerical and qualitative information, will be discussed. How to deal with discrepancies and 

inconsistencies between the data sets will be discussed. The chapter will also cover the ethical 

considerations that arose during the development of the focus groups and the survey. All efforts 

to preserve privacy, maintain confidentiality, and obtain consent shall be detailed. All risks and 

benefits, as well as plans for addressing them, will be made known to participants. ethical if it 

makes sense. 

3.2. Research Design 

This study's overall research strategy is based on a triangulation methodology that combines 

focus group and survey research methods. This methodology was used because it offers various 
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viewpoints on an issue. By using this approach, it is possible to collect both quantitative and 

qualitative data, paving the way for a thorough understanding of the impact Explainable 

Artificial Intelligence (XAI) has on healthcare decision-making. The decision to use survey and 

focus group procedures is justifiable given that they can be used to address the objectives and 

research questions of the study. These approaches offer a variety of advantages for gathering 

different kinds of information and viewpoints, which ultimately increases the study's validity 

and dependability. 

 

Surveys are an effective technique to gather quantitative data from a larger sample size, which 

makes statistical analysis and generalisation possible. In the course of this study, questionnaires 

will be used to gather data on healthcare professionals' opinions and experiences with the use of 

XAI in the decision-making process. To ensure the accuracy of the data, the survey's 

questionnaire will be painstakingly designed with validating scales and essential questions. 

Focus groups, on the other hand, are advantageous due to their more intimate setting for 

gathering qualitative data and in-depth opinions from a more selective selection of members. 

Focus groups will be used as a technique of gathering more detailed information about the 

viewpoints, beliefs, and experiences of healthcare professionals. The focus group meetings will 

be structured using a prepared guide or interview style, which will promote candid conversations 

and provide participants the chance to express their thoughts and worries about the use of XAI 

in decision-making. 

 

Since the research combines the two research methodologies, it gains from the advantages of 

both the survey and focus group methods. This improves the findings' validity and 

dependability. Triangulation, or the blending of many data sources and analytical techniques, 

enhances the reliability of the findings, mitigates the effects of different methodological 

constraints, and helps to cross-validate them. Methodological pluralism is another name for 

triangulation. The survey method produces quantitative data, allowing for statistical analysis 

and the extension of findings to a larger population. The size of the sample significantly 

improves both the external validity of the study and the representativeness of the findings. 

Statistical approaches like descriptive analysis will be used to examine the survey data and 
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provide empirical proof in the form of numerical findings to support the conclusions reached 

from the research. 

 

On the other hand, the focus group method enables qualitative investigation of complex subjects, 

viewpoints, and experiences. Individuals who engage in deep conversation and connection with 

one another help rich and complex ideas to emerge. Either thematic analysis or content analysis 

will be applied to the focus group meetings' qualitative data collection. This will make it possible 

to spot recurring themes, patterns, and new points of view. 

 

The steps involved in focus group sessions and surveys are as follows: 

There will be several procedures involved in conducting the survey. The demographic that will 

be targeted will be decided at first. This audience could include administrators who participate 

in decision-making as well as medical specialists like doctors and nurses. Applying a suitable 

sample technique, such as stratified sampling or random sampling, will be used to select the 

participants in the survey. The survey questionnaire will be created, and it will be made sure to 

include validated scales, if necessary, as well as the relevant elements of the impact that XAI 

has on decision-making. The people who have been chosen to participate in the survey will 

receive it. It will be supplied to them either through online platforms or by direct administration, 

depending on the situation. Data collection will occur, with ethical issues, confidentiality, and 

informed consent all receiving careful consideration at all times. The data from the survey will 

ultimately be examined using the most pertinent statistical techniques. 

 

The focus group meetings will also go in a set sequence. The types of persons who will attend 

the focus groups will be chosen by considering factors including their professional occupations, 

subject-matter expertise, and differing points of view. Through the use of purposeful sampling, 

participants who can offer valuable feedback will be chosen. It is intended to create a focus 

group interview protocol or guide that contains open-ended questions and advice on how to 

make dialogue flow more easily. The focus group sessions will be conducted with the 

participants given a warm and interesting environment where they are allowed to freely express 
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their opinions. The sessions will be audio or video taped with the participants' consent for use 

in later analysis. Either thematic analysis or content analysis will be used to identify recurrent 

themes, patterns, and points of view. 

3.3. Survey Method 

The goal of the survey method utilised in this study is to gather quantitative information that 

can be used to assess the influence Explainable Artificial Intelligence (XAI) has had on the 

process of making decisions in the healthcare industry. This study aims to gather the opinions, 

sentiments, and experiences of persons engaged in the medical industry regarding the use of 

XAI and how it has impacted their decision-making processes. 

3.3.1. Population Target and Sampling Technique  

Members of the target demographic for this survey are the healthcare professionals who 

participate in the decision-making processes within the healthcare industry. Doctors, nurses, 

medical researchers, and administrators are some of these professionals. Random sampling will 

be used. Convenience sampling will be used as the method of selection for the purpose of 

carrying out this research. With this approach, respondents are chosen based on their availability 

and desire to participate in the survey. According to the saturation principle, the sample size will 

be chosen to guarantee that there are enough replies to provide a thorough grasp of the research 

concerns. 

3.3.2. Making Survey Questionnaires  

The survey questionnaire will be created in a way that will enable it to collect relevant data that 

is related to the study's objectives and research questions. It will include both open-ended and 

closed-ended questions, as well as questions using the Likert scale, in order to gather 

quantitative data. The construction of questionnaire will be built upon a thorough literature 

review of earlier studies into the application of XAI in medical decision-making. If they are 

pertinent to the goals of the research and appropriate in the current context, validated measures 

such as trust in AI systems or confidence in decision-making will also be added into it. 
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The development process will involve a number of steps, such as designing the initial 

questionnaire, having it evaluated and improved by subject-matter experts, and carrying out a 

pilot study to make sure the survey questions are understandable, pertinent, and clear. There will 

only be a few healthcare experts working on the pilot project. These individuals will offer input 

on the structure, language, and substance of the questionnaire. When modifying and improving 

the survey instrument, the feedback from respondents will be taken into account. 

 

The survey will be administered electronically as part of the distribution and data collection 

procedure. Data collection will be sped up as a result, and the procedure will also be more 

convenient for the participants. MS Excel will be used for the purpose of collecting and 

analysing the data from questionnaire. The questionnaire will be accompanied with a concise 

and unambiguous cover letter that clearly states the purpose of the study, emphasises the 

participants' anonymity, and asks for their voluntarily participation. In an effort to attract the 

attention of the survey's target demographic, a variety of strategies will be used, including 

distributing the survey through professional healthcare groups, mailing lists, online forums, and 

social media platforms linked to the healthcare industry. In order to broaden the scope of the 

study, the researchers will also draw on their own networks and personal contacts in addition to 

the snowball sampling method. 

3.3.3. Data analysis techniques 

In order to generate insightful conclusions and offer solutions to the study questions, the survey 

data will be appropriately assessed. Descriptive statistics will be used to summarise and display 

the demographic information about the participants as well as their replies to closed-ended 

questions. We will compile and present these statistics. Frequency distributions, metrics of 

central tendency (like means and medians), and measures of variability (like standard 

deviations) will all be included in this. Investigating potential differences, correlations, or links 

between the relevant variables is achievable using descriptive analysis techniques. The results 

will be presented in a concise and understandable manner, using tables, charts, and statistical 

summaries to illustrate the findings in the most compelling way possible. 
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In general, using a survey technique will result in the acquisition of quantitative data, which will 

support the qualitative data gathered through focus group sessions. It will advance our 

understanding of the impact that XAI has on healthcare decision-making, as well as the 

challenges it poses and the potential rewards it could provide. The use of both the survey and 

the focus group procedures will result in the study's findings having greater validity and 

dependability. 

3.4. Focus Group Method 

A focus group is a commonly used research technique whose goal is to gather qualitative data 

through the use of group conversations. It comprises gathering a particular group of people in 

order to look into their viewpoints, experiences, and ideas in regard to a chosen study topic. The 

use of focus groups in the current investigation helps to achieve the goal of gaining extensive 

insights into how Explainable Artificial Intelligence (XAI) affects decision-making in the 

healthcare industry from the perspectives of a variety of stakeholders. 

 

Using a sampling technique, participants in focus groups can be chosen from a certain 

population. The focus group sessions will be open to participants from a wide range of 

stakeholder groups active in the healthcare industry. Healthcare practitioners, AI researchers, 

policymakers, and representatives from healthcare organisations will all be present. In order to 

gather a wide variety of perspectives and experiences relevant to the application of XAI in 

medical decision-making, it is crucial to have a wide range of participants from a variety of 

backgrounds. Purposive sampling is a technique that will be used to select the participants in 

the focus group meetings. This method of gathering samples allows for the careful selection of 

individuals with experience and knowledge relevant to the subject at hand. The study's 

participants will be chosen based on their roles, levels of competence, and involvement in 

healthcare-related decision-making. A concerted attempt will be made to attract individuals with 

a wide range of professional backgrounds, including those with different healthcare 

specialisations, AI expertise, and policy opinions. 
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The focus group guide or the interview protocol will serve as a structured framework for the 

group discussions. It will consist of a series of open-ended questions and prompts designed to 

extract the participants' opinions about XAI and how it may affect their ability to make decisions 

in the healthcare sector. The preparation of the guide, which will be used to make sure that all 

relevant themes are covered throughout the focus group sessions, will be based on the study 

objectives and research questions. The study will run a preliminary test of the focus group guide 

with a small group of participants who are not a part of the core research in order to ensure that 

the questions are clear, understandable, and pertinent. Based on the feedback provided by the 

pre-test participants, the guide will be updated and refined. This will guarantee that the 

information meant for the guide is successfully captured. 

 

The steps involved in running the focus group sessions, finding participants, and managing 

logistics are as follows: 

The focus group meetings will take place in a suitable setting that is both inviting and favourable 

to candid discussions. All of the sessions will be moderated by a skilled facilitator with expertise 

running focus groups. The facilitator is in charge of guiding the discussions, encouraging 

participation, and making sure that all essential themes are covered. As part of the participant 

recruitment process, contacts will be made with prospective participants via a range of channels, 

including professional networks, healthcare organisations, and AI research organisations. The 

purpose of the study and the importance of their participation will be addressed during a formal 

invitation that will be sent out. Those who are interested in participating will have their expertise 

and roles assessed to see if they are qualified for the focus group talks. 

 

The logistics, including the scheduling of the sessions, the setup of the location, and the 

provision of any necessary materials, will be organised to ensure that the focus group sessions 

go off without a hitch and are carried out in an efficient manner. Regarding the length of the 

session, the upkeep of anonymity, and the requirements for active participation, the participants 

should anticipate receiving clear instructions and directions. 
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3.4.1. Data analysis methods, including content analysis and thematic analysis: 

The focus group data will be analysed using qualitative techniques to draw up recurrent themes, 

emerging patterns, and significant takeaways from the discussions. Thematic analysis, a 

technique that has gained popularity recently, will be used to identify and look into recurring 

themes and patterns in the participant responses. To do this, the data must be coded and 

categorised in order for pertinent insights to be drawn from them. The iterative analysis will be 

used to review the transcriptions or in-depth notes made during the focus group meetings. The 

information will be analysed, coded, and divided into themes and sub-themes that reflect the 

participants' perspectives on how XAI would affect the decision-making process related to 

healthcare. The data will be consistently compared to one another and cross-referenced in order 

to ensure the validity and reliability of the analysis. The findings from the focus group sessions 

will be merged with those from other data sources, such surveys, to paint a complete picture of 

the research's topic. the accumulated qualitative insights. 

3.5. Data Integration and Triangulation 

Two essential research techniques that include combining data from several sources are 

integration of data and triangulation of conclusions. By doing this, it is hoped to get a more 

complete understanding of the subject under study. The goal of this study is to integrate and 

triangulate the information gathered from the survey and focus group sessions in order to 

provide a thorough analysis of the impact Explainable Artificial Intelligence (XAI) has on 

decision-making in the healthcare industry. 

3.5.1. Integration of Data 

After being collected, the data will be integrated in order to organise and combine the qualitative 

and quantitative data sets obtained from the survey and the focus group sessions. This method 

of integration enables a comprehensive analysis of the issue under study by combining the best 

elements of the two sets of data. The steps below will be followed for data integration purposes: 

a. The Data's Organisation: The data will be structured in a methodical way to facilitate the 

analysis of the information gleaned from the focus group meetings and the survey. In order to 
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do this, the data must be categorised and organised in accordance with the subjects and study 

goals that were identified from the qualitative data. 

 

b. The quantitative data from the survey, such as responses to closed-ended questions, will be 

integrated with the qualitative data from the focus group meetings. This can be achieved by 

assigning a code or identity to each individual response before linking those responses to the 

relevant qualitative information. 

 

c. Data Transformation: In order to ensure compatibility and consistency, it's likely that the data 

will need to be transformed or coded during the integration process. For example, qualitative 

remarks could be grouped into themes or groups in order to make it simpler to compare 

qualitative and quantitative data. 

3.5.2. Triangulation 

To corroborate findings, increase dependability, and provide a deeper understanding of the topic 

under inquiry, the triangulation process involves contrasting and comparing data acquired from 

several sources or approaches. Triangulation will be done in this inquiry using both the 

quantitative data from the survey and the qualitative data from the focus group meetings. The 

triangulation will be finished using the following techniques: 

a. Convergence: This entails assessing the degree to which the survey results and the focus group 

sessions' findings coincide or align with one another. For instance, the validity of the results is 

strengthened if both data sources consistently show that XAI has a positive impact on decision-

making. 

 

b. Complementarity: The qualitative information gleaned from the focus group sessions can 

offer in-depth justifications and insights that support the quantitative information. A deeper and 

more complex understanding of the research topic can be obtained when the two separate types 

of data are merged. 
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c. Expansion: The triangulation method enables the investigation of the subject matter from a 

range of novel angles or perspectives. It enables academics to examine into the intricacy of the 

phenomenon they are studying without being constrained by a particular approach. 

3.5.3. Discrepancies and Inconsistencies 

There are several different methods that can be used to resolve differences or contradictions 

between the quantitative and qualitative data. They consist of the following: 

a. Further research In order to comprehend the variables that lead to the disparities, researchers 

have the option of digging deeper into the data. It could be necessary to revise the study's 

objectives, conduct further research, or speak with the study participants in greater detail to 

achieve this. 

 

b. Integration through interpretation: By interpreting the results in light of the situation and the 

investigation's objectives, inconsistencies can be clarified. Researchers can look for recurrent 

themes, patterns, or explanations that might connect seemingly disparate pieces of evidence. 

 

c. Triangulation using new data sources: If discrepancies persist, the researchers may consider 

merging additional data sources or methodologies to strengthen the validity of their findings. In 

this regard, it could be beneficial to seek the advice of experts or look at other studies that have 

been done on the issue. 

 

By integrating and triangulating the data, this study aims to provide a thorough evaluation of 

the effect that XAI has on decision-making in the healthcare sector. The combination of 

quantitative and qualitative data will enhance the validity and reliability of the findings and 

enable a greater understanding of the research's topic. We will thoroughly evaluate and address 

any conflicts or discrepancies that are discovered between the various data sets by using the 

most appropriate methodologies in order to ensure the dependability of the research's 

conclusions. 
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3.6. Ethical Considerations 

In order to protect the participants' rights, preserve their privacy, and ensure their wellness when 

doing research with human subjects, ethical norms must be carefully considered. There are 

several ethical considerations that need to be addressed in the context of this study project on 

the impact of Explainable Artificial Intelligence (XAI) on decision-making in the medical 

industry. Following the provision of sufficient information,  

3.6.1. Obtaining Participants' Consent  

Assuring that participants are aware of the purpose, procedures, risks and benefits, as well as 

their rights as research participants, is crucial. Only then should consent be obtained. 

Participants will be given a thorough explanation of the study's objectives and the nature of their 

involvement both during the survey and the focus group sessions. They will be informed that 

participation in the study is completely optional and that they are free to drop out at any time 

without facing any repercussions. Each participant will be required to sign a consent form before 

being allowed to participate in the study. 

3.6.2. Data and Confidentiality Protection  

The confidentiality of the participant data and personal information obtained is of the utmost 

significance. The survey responses and focus group discussion transcripts will be treated as 

confidential information and stored in a secure location. Instead of using the participants' names 

or any other information that may be used to individually identify them, the identities of the 

participants will be anonymized by giving them one-of-a-kind identifiers. Only the researchers 

who participated in the study will be allowed to access the data, which will be kept in password-

protected computer systems or locked filing cabinets. Any and all digital information will be 

encrypted to increase security. 

3.6.3. Risks and Benefits 

It is crucial to carefully consider both the potential risks and advantages while doing research 

with human subjects. For this research endeavour, two methods are employed to gather data: 

surveys and focus group discussions. Both of these procedures don't interfere with participants' 



 

51 

 

daily activities and don't put them at risk of getting hurt physically in any way. However, while 

discussing delicate topics related to artificial intelligence (AI) and decision-making in the 

healthcare sector, individuals may feel a little uneasy or under emotional stress. Participants will 

be informed in advance about the topics that will be discussed in the conversations and given 

the assurance that their thoughts and experiences will be taken into consideration in a setting 

that prioritises respect and support in order to reduce the likelihood of these negative outcomes 

happening. 

 

One of the advantages of participating in the study is that it advances our understanding of the 

influence that XAI has on how decisions are made in the healthcare sector. Future enhancements 

to patient care and results are another possible advantage. By taking part in debates and learning 

fresh viewpoints from their peers, participants have the chance to deepen their comprehension 

of the subject matter. Although this varies widely depending on the institution and the region, 

research that uses human beings may need to have ethical approval first. The researchers will 

try to obtain ethical approval for this study from the appropriate research ethics committee or, 

if applicable, the institutional review board. The process for obtaining ethical approval provides 

assurance that the research will be carried out in line with all relevant ethical standards and that 

the participants' rights and health will be protected. 

 

Thus, in order to conduct the survey and focus group sessions for this research successfully, it 

is necessary to obtain informed consent, ensure confidentiality and data security, address 

potential risks and benefits to participants, and obtain ethical approval. By addressing these 

issues as part of the research process, the study aims to perform research that is morally sound, 

respects the rights of participants, and safeguards the integrity of the research process. 

3.7. Limitations 

In order to provide a thorough understanding of the study, it is necessary to recognise the 

limitations of the survey and focus group methods that were used in the research on the impact 

of Explainable Artificial Intelligence (XAI) on decision-making in the healthcare industry. 
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Although these techniques provide helpful insights, it is important to keep in mind that they also 

have certain inherent limits. In this section, we will address the limitations of the survey and 

focus group methods that were used in this research, and this section will also provide some 

suggestions to help alleviate or reduce the impact of these limitations. 

3.7.1. Bias in the Sample  

One of the major limitations of the survey method is the potential for bias in the sample, which 

refers to the possibility that the selected sample is not representative of the entire population. 

For the purpose of this investigation, the survey will be directed at healthcare professionals; 

nonetheless, there is a distinct risk that the respondents will not adequately represent the variety 

of healthcare practitioners. For instance, the survey might appeal to those who have a specific 

interest or experience in AI, which could lead to a sample that is skewed in that direction. A key 

step in mitigating the effects of this limitation is taking extra care in the selection of the survey's 

sample population in order to ensure that it is representative of a wide range of healthcare 

professionals. The application of techniques for stratified sampling can be of assistance in 

ensuring that various demographic subgroups, professional groupings, and areas of expertise are 

sufficiently represented in the sample. In addition, there should be efforts made to boost the 

response rate by deploying reminders and incentives to encourage involvement from a larger 

spectrum of healthcare professionals. This should be done in order to improve the quality of the 

data collected. 

3.7.2. Self-Reporting Bias 

Another drawback of the survey method is self-reporting bias, which occurs when respondents 

supply inaccurate or biased information due to social desirability or recollection biases. This 

type of bias emerges when respondents submit information that is self-reported by the 

respondent. In the context of this study, the responses of healthcare professionals to survey 

questions about the impact of XAI on decision-making may be impacted by their desire to 

promote themselves or their organisations in a favourable light. As a result, these responses may 

lead to an overestimation or an underestimating of the impact that is actually being experienced. 
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It is essential to formulate survey questions in a way that is unbiased and does not guide 

respondents in any certain direction in order to reduce the effects of self-reporting bias. It is 

important that the questionnaire have questions that are presented both positively and negatively 

in order to obtain a more balanced perspective. It is possible that respondents will feel more at 

ease providing honest feedback if they are not identified in the survey. This can be another way 

that anonymous surveys can assist address worries about social desirability bias. In addition, 

combining survey data with other objective measurements, such as actual decision outcomes or 

performance indicators, can provide an assessment of the impact of XAI that is both more 

thorough and credible.  

 

Both the survey and the focus group methodologies have certain limitations when it comes to 

the generalizability of the data they uncovered. The data from the survey may only apply to the 

healthcare professionals that were included in the sample, and may not be generalizable to the 

larger community of healthcare professionals. In a similar vein, focus group talks have a limited 

number of participants and may not adequately represent the variety of viewpoints or 

experiences. The generalizability of the research may be limited, but it is still able to produce 

useful insights if the researchers concentrate on the breadth of their understanding rather than 

the generalizability of the research alone. It is necessary to offer full descriptions of the research 

methodology, including the characteristics of the sample and the context in which the study was 

carried out. This will strengthen the transferability of the findings and make them more 

applicable to other situations. This will enable readers to determine whether or not the findings 

are relevant and applicable to their particular contexts and circumstances. In addition, merging 

the findings from the survey and the focus group with those from previously published research 

and case studies can assist provide a broader perspective and improve the findings' applicability 

to other contexts. 

 

In both the survey and the focus group approaches, researchers have a limited amount of control 

over the external circumstances that could potentially impact the responses or conversations of 

the participants. It's possible that the prior knowledge of the participants, their own personal 

biases, or even recent occurrences could influence their perceptions and opinions of the impact 
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that XAI has on decision-making. It may not be able to totally exclude the influence of external 

circumstances; nevertheless, researchers can alleviate this constraint by giving participants with 

clear instructions and guidelines. In this context, "providing definitions and explanations of key 

concepts" (as well as "establishing a neutral and unbiased environment for focus group 

discussions") and "ensuring that participants have access to relevant information and resources" 

are examples of what might be meant. Researchers are able to achieve greater by reducing the 

impact of external factors.  

3.8. Chapter Summary 

The research strategy and method that will be utilised to look into how Explainable Artificial 

Intelligence (XAI) affects decision-making in the healthcare sector are laid out in the chapter 

under "Methodology." The study used a methodology called triangulation, which combines 

many research methods to gather quantitative and qualitative data, such as focus groups and 

questionnaires. The research objectives and questions are restated at the beginning of the 

chapter, with emphasis on the necessity of having a thorough understanding of the study subject. 

The justification for using a triangulation strategy is discussed, with an emphasis on the 

advantages and strengths of fusing several methods to increase the study's validity and 

reliability. 

 

An overview of the full methodology is provided in the section on the study design, with a focus 

on the use of surveys and focus groups. These methodologies' ability to gather both quantitative 

and qualitative data allows for a deeper comprehension of the issue being studied, which 

validates the choice of these approaches as the most suitable ones. The specific procedures that 

go into conducting a survey and focus group sessions are covered, including the target audience, 

sampling techniques, questionnaire design, data gathering procedures, and data analysis 

methodology. 

 

The purpose of obtaining quantitative data is covered in the section on the survey method, and 

the steps necessary to deliver the survey are outlined and described. It includes information on 
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the target population, sampling strategy, creation and distribution of the questionnaires, methods 

for gathering data, and methods for data analysis. On the other hand, the purpose of gathering 

qualitative data is emphasised in the section on the focus group approach, which also outlines 

the steps that must be performed to successfully conduct the focus group sessions. It includes 

details about the population that will be studied, the sampling technique to be used, the technique 

to be used to design the focus group or interview procedure's guide, participant recruitment, 

logistics, and the techniques to be used to analyse the data. 

 

The relevance of integrating the data from focus groups and surveys is underlined in the section 

on the integration and triangulation of data in order to achieve a complete understanding of the 

research subject. It emphasises the complementary nature of quantitative and qualitative data 

and covers how to deal with any discrepancies or inconsistencies that can arise between the data 

sets. The study's ethical considerations, including informed consent, confidentiality, data 

protection, and potential risks or benefits to the participants, are discussed. Any ethical 

approvals that were obtained are discussed. 

 

The study's limitations are acknowledged, and some recommendations are provided to help 

mitigate or decrease the effects of these restrictions. Generally speaking, the methodology 

chapter provides a succinct and well-organized discussion of the study approach, the data 

collection techniques, and the data analysis techniques. The triangulation approach is 

highlighted because it has the capacity to gather both quantitative and qualitative data. It 

combines surveys and focus group methodologies. Consequently, a deeper understanding of 

how XAI affects the way decisions are made in the healthcare sector results. The chapter 

seamlessly transitions into the next one, which will focus on the analysis of the data and the 

conclusions, building on the knowledge that was collected through the use of surveys and focus 

groups. 
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Chapter 4 Analysis and Discussion  

4.1. Introduction 

The goal of this research project's analytical portion is to provide a comprehensive evaluation 

of the impact Explainable Artificial Intelligence (XAI) has on healthcare decision-making. It 

will focus on the influence, issues, benefits, and suggestions linked to implementing XAI in 

healthcare decision-making processes, addressing the research aims and questions stated in the 

study. artificial intelligence, or XAI. The study objectives will be briefly summarised in this 

introduction, which will also highlight the importance of the analytical chapter in achieving 

these goals. This introduction will also emphasise the importance of the results in relation to the 

study's goals. 

 

The main goal of this research is to assess how Explainable Artificial Intelligence (XAI) has 

affected how decisions are made in the healthcare sector. The phrase "explainable artificial 

intelligence" (XAI) refers to the creation of AI models and algorithms that can offer 

explanations for their outputs and decision-making procedures that are both concise and 

understandable. By examining the influence of XAI, this study seeks to advance our knowledge 

of how healthcare stakeholders and professionals see and use it to their decision-making. The 

study will pay close attention to the impact of XAI. 

 

The project's other objective is to assess the difficulties and constraints associated with applying 

XAI in the healthcare sector. There are issues with data accessibility, algorithm complexity, 

interpretability, and the integration of XAI into current healthcare systems, despite the fact that 

XAI has the potential to promote openness and trust in AI decision-making. To successfully 

deploy XAI in the healthcare industry, a thorough awareness of these difficulties is a must. 

Additionally, the project's goal is to look into any potential advantages of XAI for boosting 

confidence and transparency in AI's decision-making processes in the healthcare industry. 

Transparency and trust are two of the most crucial factors when making healthcare decisions, 
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particularly when AI technologies are involved. By examining the advantages of XAI and 

concentrating on how it can improve the decision-making process, this study aims to explore 

how it can enhance the decision-making process, enable better understanding and acceptance of 

AI outputs, and foster trust between AI systems and healthcare professionals. 

 

The analysis chapter is crucial for addressing these research issues and reaching these 

objectives. It serves as a platform for displaying and analysing the survey data as well as the 

discussions with focus group participants. By performing this study, we will be able to spot 

patterns, connections, and insights that will give us a deeper understanding of how XAI affects 

healthcare decision-making. After doing a descriptive analysis to evaluate the descriptive data 

and summarise the demographic data of the survey respondents, we will give the results from 

the responses to the closed-ended survey. This analysis will give an overview of the participants' 

backgrounds and their opinions on how XAI might be used in healthcare decision-making. 

 

The study will utilise quantitative analytic techniques like correlation analysis and chi-square 

testing to look into the relationship between the implementation of XAI and the decision-making 

process in the healthcare industry. Any noteworthy links between the variables that were 

examined as well as any discrepancies between them will be revealed by this analysis. Prior to 

being used in the qualitative analysis, the theme analysis of the qualitative data collected from 

the focus group sessions will be performed. If we identify and debate the key themes, patterns, 

and insights connected to the influence of XAI on healthcare decision-making, we will have a 

better understanding of the experiences and perspectives of healthcare professionals and 

stakeholders. This will be done by highlighting and debating the key ideas, trends, and 

conclusions about how XAI affects healthcare decision-making. 

 

The integration of data and the use of triangulation will be crucial in this chapter on analysis. If 

we combine the qualitative and quantitative data by incorporating both kinds of data into the 

analysis, we can obtain a complete understanding of the study problem. We will be able to 

structure and merge the data sets as a result. By comparing the data from many sources and 
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points of view, triangulation, which involves convergence, complementarity, and expansion, 

will improve the validity and reliability of the findings. This will be accomplished through the 

triangulation technique. Based on the results of the study offered in the previous chapter, this 

chapter will offer suggestions for the efficient application of XAI in the decision-making process 

in the healthcare industry. The obstacles and restrictions identified in the study will be addressed 

in these suggestions, along with methods that can be utilised to get around them. This chapter 

will also highlight the potential advantages of XAI in enhancing accountability and trust in 

healthcare AI decision-making, which will serve as guidance for future study and application. 

4.2. Data Preparation 

The majority of the data was collected using surveys and live or recorded focus groups. Surveys 

and focus groups were used to collect quantitative and qualitative data, respectively. Combining 

these methods was done in an effort to better understand how Explainable Artificial Intelligence 

(XAI) affects healthcare decision-making as a whole. Surveys of healthcare industry decision-

makers were conducted to gather their opinions, sentiments, and experiences. The survey's 

questionnaire, which included open-ended, closed-ended, and Likert scale options, was based 

on a thorough literature review. The questionnaire underwent several stages of development, 

including initial design, expert evaluation, and pilot testing, to ensure clarity, relevance, and 

understandability. 

 

The survey was carried out online to enhance both data collection efficiency and participant 

convenience. A cover letter that outlined the objectives of the study, highlighted the 

confidentially of the respondents, and requested their voluntary participation was included with 

the survey. The target demographic was distributed to via online forums, email lists, social 

media sites related to the healthcare sector, and professional healthcare groups. Snowball 

sampling and word-of-mouth were utilised by the researchers to enhance the size of the study's 

sample. The talks in the focus groups, on the other hand, were intended to produce qualitative 

data. Participants who would represent a diverse cross-section of viewpoints from the healthcare 

business, including practitioners, AI researchers, politicians, and organisation representatives, 
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were chosen through the use of purposeful sampling. The interview or focus group technique 

offers a structured framework for the discussions based on the goals and inquiries of the study. 

Several measures were taken to ensure the data was accurate and trustworthy during the whole 

data collection procedure. After obtaining suggestions from experts in the field and test 

participants, the survey questionnaire was painstakingly created and improved. The readability 

and applicability of the focus group guide were also evaluated using a sample group. Prior to 

gathering any actual data, we were able to identify and address any issues through these pilot 

trials. Furthermore, the importance of accurate responses, participant anonymity, and their free 

will were emphasised in the survey's cover letter. Participants felt at ease answering questions 

honestly and objectively as a result. The researchers used a variety of recruitment strategies in 

an effort to address the potential biases and limitations of convenience sampling. 

 

In this study, combining qualitative and quantitative data was a crucial step since it enabled a 

more thorough analysis of how XAI influences healthcare decision-making. The data structure 

and classification were guided by the results of the qualitative analysis. The quantitative 

information, which included the answers to the survey's closed-ended questions, was 

summarised using descriptive statistics. Demographic data on the survey respondents was also 

provided in order to paint a complete picture of the sample's characteristics. With the use of this 

quantitative analysis, trends, patterns, and statistical summaries that were pertinent to the study 

questions were discovered. 

 

On the qualitative data acquired during the focus groups, thematic analysis was applied. It was 

determined how XAI affected healthcare decision-making, and important themes, patterns, and 

insights were emphasised. The qualitative findings were supported by the participants' own 

words and experiences, which also provided the reader with a more complete and nuanced 

understanding of their perspectives. The study then combines the two forms of data by 

connecting numeric responses with qualitative comprehension. Each response was given a code 

or name, and those names were then connected to relevant qualitative information.  
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4.3. Quantitative Analysis 

4.3.1. Section 1: Demographic Analysis 

This part of analysis will present and summarise the demographic information of the survey 

respondents who participated in the study on the influence of Explainable Artificial Intelligence 

(XAI) on healthcare decision-making. The survey was completed by 109 individuals, including 

healthcare professionals such as physicians, nurses, medical researchers, and administrators. 

This section aims to shed light on the survey respondents' demographics in order to gain a better 

comprehension of their perspectives and experiences regarding the use of XAI in healthcare 

decision-making. 

4.3.1.1. Gender: 

 

Figure 1: Gender (Source: Self-created) 

o Male: 57 participants (52.3%) 

o Female: 51 participants (46.8%) 

o Other: 1 individual (0.9%) 
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4.3.1.2. Age: 

 

Figure 2: Age (Source: Self-created) 

o 20-30 years: 28 participants (25.7%) 

o 31-40 years: 37 participants (33.9%) 

o Aged 41-50, 24 participants (22.0%) 

o 51-60 years: 17 participants (15.6%) 

o Aged 61 and older, 3 participants (2.8%) 
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4.3.1.3. Professional Duties: 

 

Figure 3: Professional Duties (Source: Self-created) 

o Doctors: 45 participants (41%) 

o Nurses: 30 participants (28%) 

o Clinical Researchers: 20 individuals (18%). 

o Administrators: 14 participants (13%) 

4.3.1.4. Years of Healthcare Experience: 

 

Figure 4: Years of Experience (Source: Self-created) 

o Less than five years: 25 (22.9%) participants 
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o 32 individuals (29.4%) in the 6-10 age bracket. 

o 11-15-year-olds: 24 individuals (22.0%) 

o 16 participants ages 16 to 20 (14.7%) 

o Twelve participants (11.0%) were aged 20 or older. 

4.3.1.5. Specialisation in Healthcare (multiple selections permitted): 

 

Figure 5: Specialisation (Source: Self-created) 

o General Medicine: 45 participants (41.7%) 

o Paediatrics: 22 participants (19.8%) 

o Cardiology: 18 participants (16.84%) 

o Oncology: 13 individuals (10.9%). 

o Neurology: 11 participants (10.02%) 

Various participants with additional specialties (e.g., Radiology, Dermatology, Psychiatry) 
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4.3.1.6. Level of AI Expertise: 

 

Figure 6: AI Expertise (Source: Self-created) 

o Beginner: 18 participants (16.5%) 

o Intermediate: 52 participants (47.7%) 

o Advanced: 37 participants (33.9%) 

o Expert: 2 participants (1.8%) 

4.3.1.7. Participation in Decision-Making Processes: 

 

Figure 7: Participation in Decision-making (Source: Self-created) 
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o Participation in decision-making directly: 82 participants (75.2%) 

o Indirect participation (e.g., advisory role): twenty-two participants (20.2%). 

o No involvement: 5 participants (4.6%) 

A heterogeneous group of healthcare professionals with varying levels of experience and 

expertise participated in the survey. The preponderance of respondents were male (52,3%), as 

opposed to female (46.8%). The age distribution was fairly even, with the highest representation 

occurring in the 31-40 years category (33.9%). The majority of participants were physicians 

(41.3%), followed by nurses (27.5%), medical researchers (18.3%), and administrators (12.3%). 

The largest group in terms of years of experience in healthcare consisted of those with 6-10 

years of experience (29.4%), followed by those with 11-15 years of experience (22.0%). 

 

Careful analysis of the demographic information provided by survey respondents can be used 

to determine the demographic composition of the sample. The findings demonstrate the extreme 

diversity of the healthcare workforce in terms of job titles, specialisations, age ranges, and 

lengths of service. This variety ensures a full understanding of the impact of XAI on decision-

making in the healthcare industry and increases the study's generalizability. The sample also 

includes individuals with a variety of healthcare backgrounds and professions, offering a 

complete picture of how XAI is used across the board. The ideas and experiences shared by 

participants from a wide range of sectors have helped us better understand the advantages and 

disadvantages of employing XAI in decision-making processes. 
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4.3.2. Descriptive Analysis: Section 2: Perception of XAI in Decision-making 

How familiar are you with Explainable Artificial Intelligence (XAI)? 

 

Figure 8: Familiarity (Source: Self-created) 

According to the findings, the majority of the 109 respondents place themselves in one of three 

categories: "somewhat familiar," "moderately familiar," and "very familiar." These three groups 

account for a total of 72.4% of the people who filled out the survey. This provides evidence that 

a sizeable proportion of the participants are familiar with XAI on some level. The level of 

familiarity that was reported the most frequently was "somewhat familiar," which was indicated 

by 30 respondents, which represented 27.5% of the entire sample. This suggests that a 

significant number of participants have at least a fundamental comprehension of XAI. 

 

On the other hand, 15 of the respondents (13.8%) reported being either "not familiar at all" or 

"extremely familiar." In contrast, the latter reflects a high level of experience in the field of XAI, 

whilst the former suggests a lack of familiarity with the topic. On the spectrum of familiarity, 

these two categories make up opposite ends of the spectrum. Although there is a range in 

respondents' levels of knowledge and skill, the data indicate that a sizeable percentage of them 

have at least some level of familiarity with XAI. This is despite the fact that the amount of 

familiarity across respondents varies. When analysing the influence of XAI on decision-making 
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in the healthcare industry, the varying degrees of expertise with the topic can provide insightful 

information that can be helpful. 

 

It is essential to point out that these conclusions are founded on the data that was provided and 

are confined to the responses obtained from the respondents who took part in the survey. It is 

possible that they are not typical of the total population; therefore, additional analysis and 

research would be required before broad generalisations could be made. 

In your opinion, what impact has the implementation of XAI had on decision-making in the 

healthcare industry compared to traditional black-box AI models? 

 

Figure 9: Impact (Source: Self-created) 

In response to the inquiry, "In your opinion, what impact has the implementation of XAI had on 

decision-making in the healthcare industry compared to traditional black-box AI models?" 

There are various ways to interpret the responses. demonstrates the following dispersion pattern: 

The comments make it evident that there are a variety of viewpoints on how XAI will affect 

decision-making in the healthcare industry in comparison to traditional black-box AI models. 

The largest single group of respondents (34 persons) claimed they believed the usage of XAI 

has only slightly enhanced healthcare decision-making. This demonstrates that any advantages 
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provided by XAI have been modest and perhaps not as significant as first anticipated. The 

remarks in this section imply that XAI has improved, but that it still needs improvement in terms 

of decision-making. 

 

28 respondents followed closely behind them in believing that the implementation of XAI has 

significantly improved healthcare decision-making. These specialists assert that XAI's clarity 

and interpretability make healthcare professionals more equipped to comprehend and believe 

AI-powered recommendations or predictions. They consider XAI to be a helpful tool for the 

healthcare sector due to its ability to enhance the calibre of decision-making. The deployment 

of XAI, according to 14 of the respondents, makes it more difficult for humans to make 

healthcare-related judgements. This suggests that incorporating XAI into existing healthcare 

systems may offer challenges or problems. These individuals may have struggled to 

appropriately integrate XAI into their decision-making processes or had problems 

comprehending the justifications provided by XAI models. 

 

Only 12 persons responded to the survey, but they all concurred that XAI had somewhat slowed 

down healthcare decision-making. Although there are challenges or difficulties associated with 

XAI, this suggests that there haven't been any significant negative effects on decision-making. 

Despite their own first-hand encounters with XAI's flaws, these respondents agree that the 

technology is generally useful. Finally, 21 respondents said that XAI has not yet had a 

significant impact on healthcare decision-making. This group believes that, in comparison to 

traditional black-box AI models, XAI offers neither significant advantages nor disadvantages to 

the decision-making process. Their responses suggest that they are unsure of the effects of XAI 

and may need more time or knowledge to make up their minds. 

 

The comments demonstrate the diversity of viewpoints regarding how XAI will influence 

medical decision-making. While some consider XAI to be a significant advancement, others 

disregard it as unimportant. Additionally, some respondents expressed concern that XAI would 

make decision-making more difficult. These conflicting viewpoints emphasise the value of 
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undertaking more study on the use of XAI in healthcare and the development of strategies to get 

around challenges and leverage its advantages. 

How important is it for you to understand the underlying logic and reasoning behind AI-

powered decisions in healthcare? 

 

Figure 10: Understanding (Source: Self-created) 

When asked, "How important do you think it is for you to understand the underlying logic and 

reasoning behind AI-powered decisions in healthcare?" the majority of respondents said it was 

"very important." the significance of knowing the thought process that goes into judgements 

made by healthcare AI, according to the responses received. The respondents were provided 

with a Likert scale that ranged from "Not important at all" to "Extremely important" in order to 

evaluate the significance of a number of different aspects. 

 

The findings demonstrate that there is a broad spectrum of viewpoints on the degree to which it 

is essential to have an understanding of the mental processes that guide AI-driven healthcare 

decisions. The total number of respondents was 104, and the percentages of those who picked a 

response between "Somewhat important" and "Extremely important" indicate that the vast 

majority of respondents place a high importance on this topic. In light of the fact that 34 

respondents checked the box labelled "Very important," it is abundantly evident that a 
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significant number of those who participated in the survey place a high value on the opportunity 

to gain knowledge regarding the cognitive processes that guide AI's decisions regarding 

healthcare. In addition, 32 people responded that it is "Moderately important," which further 

demonstrates how seriously this was considered by those who responded. The majority of 

respondents (66%) place "Very important" or "Moderately important" importance on this, with 

the remaining respondents placing "Somewhat important" importance on it. 

 

In addition, 21 respondents selected "Extremely important," which demonstrates that there is a 

premium placed on understanding the reasoning that behind certain aspects. This indicates that 

there is a group of respondents who are very concerned about having complete insight into the 

thinking that goes into judgements made by healthcare AI. However, there was a subset of 

respondents who said that they did not care much about the specifics of the reasons for anything. 

When asked how important they thought it was to comprehend AI-driven judgements in 

healthcare, five of the respondents evaluated it as "Not important at all," which is the lowest 

priority available. On the other hand, answers from people in this group only make up 5% of 

the total. 

 

The overwhelming majority of individuals who took part in this survey are of the opinion that 

it is extremely important to have an understanding of the reasoning behind actions that are driven 

by AI within the healthcare industry. This viewpoint is in line with the objectives of the study, 

which are to investigate the influence of Explainable Artificial Intelligence (XAI) on healthcare 

decision-making and to investigate the benefits of enhancing openness and confidence in AI-

driven healthcare choices. This viewpoint is consistent with the objectives of the study. The 

findings point to the necessity of XAI systems providing justification and explanation for their 

findings, so that medical professionals can have a better understanding of the AI's findings and 

be able to depend on them. 

  



 

71 

 

Have you found XAI explanations helpful in understanding AI-powered decisions in healthcare? 

 

Figure 11: Helpful (Source: Self-created) 

This survey question seeks to ascertain respondents' perspectives on the value of explainable 

artificial intelligence (XAI) explanations in helping people understand AI-driven healthcare 

decisions. The comments are divided into five groups, ranging from "Yes, extremely helpful" 

to "No, not at all helpful." The following analysis of the responses is presented as an 

interpretation: 

A total of 27 respondents, or 27%, stated that they found the XAI explanations to be very helpful 

in understanding the part AI plays in healthcare decision-making. This suggests that the people 

in question highly value the clarity and interpretability that XAI provides, as this enhances their 

comprehension of the decision-making process. 45 out of 100 participants, or a plurality, said 

that the explanations offered by XAI were at least somewhat helpful. Even though they didn't 

think the explanations were all that useful, they said that XAI helps them grasp how AI-powered 

judgements in healthcare work. This suggests a degree of satisfaction with XAI's transparency 

that falls somewhere in the middle. 

 

Twenty respondents, or 20% of the total, stated that they had no strong opinions in any direction. 

When trying to understand AI-driven decisions in healthcare, these people did not find the 
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explanations offered by XAI to be especially useful or unhelpful. Their lack of a strong view or 

the need for more explanation and education about the advantages of XAI may be signs that 

either of these things is to blame for their neutral stance. Comparatively, only ten people, or 

10% of the total participants, thought the XAI explanations were only moderately informative. 

This gives validity to the theory that the problems they encountered prevented them from fully 

absorbing XAI's assertions. In order to identify the components of the situation that require 

improvement, it is crucial to look into the circumstances that led to their judgement. 

 

Seven respondents, or 7% of the total, declared that they regarded XAI explanations to be 

absolutely unhelpful for comprehending AI-driven decisions in the healthcare sector. These 

particular individuals felt that the explanations did not significantly improve their understanding 

of the decision-making process. This group may have had difficulty comprehending or believing 

the justifications offered by XAI. Overall, 72% of respondents expressed positive views 

(extremely helpful + somewhat helpful), indicating that most respondents found XAI 

explanations to be beneficial in some way. To better understand the experiences of the 

participants and to pinpoint specific ways in which XAI explanations could be improved or 

modified to meet the demands of healthcare professionals, it is crucial to analyse the open-ended 

comments and additional insights provided by participants. This will make it possible to 

understand the participants' experiences to a greater extent. 
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To what extent do you agree with the following statement: "The use of XAI improves the 

precision, assurance, and dependability of healthcare professionals' judgments." 

 

Figure 12: Precision, Accuracy and Dependability (Source: Self-created) 

How much healthcare professionals agree that Explainable AI (XAI) influences clinical 

decision-making may be learned from their responses to the question, "How much do you agree 

that using XAI increases the accuracy, confidence, and dependability of healthcare 

professionals' decisions?" 

 

Seventy-seven percent of respondents said they somewhat or fully agreed with the statement 

(36 percent strongly agree, 41 percent agree). This shows that a large proportion of medical 

professionals agree that XAI enhances the precision, assurance, and dependability of their 

judgements. It's important to note that 14 participants in the sample chose the neutral response 

rather than strongly agreeing or disagreeing with the statement. This may suggest that XAI does 

not play a significant role in their decision-making or that they are agnostic about the subject 

due to a lack of knowledge or experience. By learning more about their perspectives and 

experiences, it will be easier to comprehend their worries or scepticism. 
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The assertion was disagreed with or strongly disagreed with by the majority of responders (12 

in total). This shows that opinions among healthcare professionals regarding how XAI 

influences their decision-making vary. These contrasting views could be caused by worries 

about the dependability or accuracy of XAI systems, worries about job displacement, or a 

preference for conventional decision-making procedures. According to the remarks, the vast 

majority of healthcare professionals seem to consider XAI as a useful tool that supports 

decision-making. The favourable responses are in line with the literature and research that have 

emphasised the potential benefits of XAI in healthcare, including improved precision, openness, 

and confidence in AI-driven solutions. With XAI, medical professionals will be better able to 

understand the reasoning and factors influencing the outcomes, increasing their confidence and 

reliance on AI-powered assessments. 

 

However, it is best to disregard the opinions of those who neither expressed favourable nor 

adverse views. Their opinions should not be disregarded as they may highlight crucial 

difficulties with the application of XAI in healthcare decision-making that have not previously 

been taken into account. To make the rollout of XAI systems more successful and egalitarian, 

their concerns can be better understood and addressed. To better understand the motivations 

underlying these responses, additional qualitative analysis, such as theme analysis, can be used 

to the open-ended comments provided by respondents. This would make it possible to look into 

their own concerns, observations, and suggestions on the impact of XAI on decisions made in 

the healthcare industry in greater detail. 

 

The majority of those who took the poll think that using XAI will increase the precision, 

dependability, and confidence of their clinical judgements. This is consistent with the growing 

agreement regarding the possible use of XAI in healthcare, but it's vital to hear from people who 

are unsure or vehemently opposed to doing so. 
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4.3.3. Section 3: Challenges and Limitations of XAI Implementation 

What difficulties or restrictions have you encountered in implementing XAI in the healthcare 

industry? (Open-ended) 

We were able to identify several key themes about the difficulties and limitations of employing 

XAI in healthcare from the remarks of the 109 respondents. The barriers that stop XAI from 

being widely employed in healthcare choices were noted by the respondents. The analysis of 

these responses exposes crucial details regarding the difficulties in adopting XAI and identifies 

the issues that must be resolved for its effective implementation. Respondents identified XAI 

evaluation standards standardisation as a serious challenge. Many in the medical community 

have recognised the challenges in deciding on a set of criteria that can be used globally to assess 

the dependability and effectiveness of a XAI system. It is crucial to create specific benchmarks 

and evaluation frameworks in order to guarantee the transparency and dependability of AI 

algorithms employed in healthcare decision-making. The lack of uniform assessment criteria 

makes it challenging to compare and validate various XAI models, which hinders the 

widespread implementation of XAI models. 

 

Another significant issue raised by respondents was the need to address biases in the training 

data utilised for XAI models. Healthcare databases frequently contain demographic, 

socioeconomic, and geographic biases. These biases could lead AI systems to provide unfair 

and discriminatory results when used in decision-making processes. Several respondents 

emphasised the significance of identifying and minimising biases in training data in order to 

ensure fair and impartial findings. Effective data preparation approaches are required to get 

around this problem and improve the fairness of XAI systems. 

 

XAI and current healthcare systems integration problems were frequently mentioned by 

respondents. In today's healthcare facilities, a number of interconnected systems, including 

clinical decision support (CDS) systems and electronic health records (EHRs), provide a 

challenging operational environment. To ensure compatibility and interoperability when 
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integrating XAI into these existing infrastructures, careful planning and coordination are 

necessary. Technical challenges, interoperability issues, and the need for frictionless data flow 

were all noted by respondents as barriers to system integration. If XAI is to be properly adopted 

and used inside healthcare workflows, several challenges must be overcome. 

 

The healthcare industry's opposition to and distrust of XAI were also mentioned as significant 

obstacles. Some respondents pointed out the inherent scepticism and lack of knowledge about 

AI systems among healthcare practitioners as a barrier to the broad implementation of XAI. To 

get over this problem, intensive education and awareness campaigns are needed that explain the 

basics of XAI and highlight any potential advantages for healthcare practitioners. A good rollout 

requires mutual respect and encouragement of collaboration between AI developers and medical 

experts. Making sure XAI conforms with all applicable laws and regulations presents another 

challenge in introducing it to the healthcare industry. The difficulties of negotiating legal and 

ethical frameworks for implementing AI in healthcare decision-making were raised by many 

responders. Respecting laws like the General Data Protection Regulation (GDPR) and moral 

standards is necessary to protect patient privacy, keep data secure, and employ AI technologies 

responsibly. Healthcare organisations must establish solid governance structures and abide by 

relevant legal and ethical standards in order to address these challenges successfully. 

 

The study of the replies from 109 participants revealed a number of common challenges and 

limitations encountered while implementing XAI into the healthcare industry. Assuring 

regulatory compliance, overcoming resistance and scepticism, standardising evaluation criteria, 

integrating XAI with existing healthcare systems, and addressing biases in training data are just 

a few of the challenges that must be overcome. It is crucial to have a clear awareness of the 

challenges before implementing XAI in healthcare decision-making in order to do so 

successfully. Healthcare providers may fully exploit XAI's promise to promote openness, 

sharpen decision-making, and improve patient care quality by removing these barriers. 

  



 

77 

 

 

How significant are the following challenges in the effective deployment of XAI in healthcare 

settings?  

Table 1: Challenges of Implementation (Source: Self-created) 

Challenges Respondents 

 Rank 1 Rank 2 Rank 3 Rank 4 Rank 5 

Standardizing assessment criteria 43 32 17 12 5 

Resolving biases in training data 35 39 20 9 6 

Integrating XAI with current healthcare system 18 24 32 23 12 

Overcoming resistance 29 23 26 18 13 

Ensuring Regulatory Compliance 24 19 28 21 17 

a. Standardizing assessment criteria: 

Rank 1: 43 respondents 

Rank 2: 32 respondents 

Rank 3: 17 respondents 

Rank 4: 12 respondents 

Rank 5: 5 respondents 

The majority of respondents (43 out of the total respondents) identified the issue of standardising 

evaluation criteria as the biggest obstacle to the successful implementation of XAI in healthcare 

settings, according to the data that we have interpreted. This is evident from the fact that most 

respondents considered this difficulty to be the most critical challenge. This shows that those 
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who work in the healthcare sector are aware of the importance of using uniform standards to 

assess the effectiveness and dependability of XAI systems. 

 

Additionally, 32 respondents ranked this challenge as the second most important, indicating that 

a large portion of respondents still see standardising evaluation standards as a major obstacle, 

but not the most crucial one. As higher positions are taken into account, the number of 

responders substantially decreases, with 17 participants, 12 participants, and 5 participants 

choosing it as the third, fourth, and fifth most important concern, respectively. According to 

these rankings, standardising evaluation criteria is regarded as a major obstacle to the effective 

deployment of XAI in healthcare settings and is ranked fairly high on the list of obstacles. This 

illustrates the significance of having precise, uniform norms and standards to assess and contrast 

the various XAI systems used in the healthcare decision-making process. 

 

Because it affects how much trust and acceptance healthcare professionals have for XAI 

systems, the challenge of standardising evaluation criteria is crucial. The application of uniform 

criteria allows for a more accurate assessment of the system's performance, the detection of 

strengths and weaknesses, and comparisons across different models or approaches. Addressing 

this challenge in the healthcare industry will make it possible to create a more reliable 

framework for the implementation and evaluation of XAI systems, which will ultimately result 

in improvements to decision-making processes. These survey results can be used to inform the 

development of strategies and solutions to address the challenge of standardising evaluation 

criteria during the deployment of XAI in the healthcare sector. Further study can benefit from 

these results as well. This emphasises how crucial it is to establish established procedures and 

rules in order to guarantee the dependability and value of XAI systems in supporting clinical 

decision-making. 
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b. Resolving biases in training data: 

Rank 1: 35 respondents 

Rank 2: 39 respondents 

Rank 3: 20 respondents 

Rank 4: 9 respondents 

Rank 5: 6 respondents 

Making sense of these results requires taking into account the proportion of participants who 

assessed each option. 109 people were surveyed for this test, and their responses were ranked. 

The ranking distribution makes it evident that a large portion of respondents (35 out of 109) 

chose "Resolving biases in training data" as the top issue. The findings show that a large portion 

of respondents think that a major obstacle to extending the use of XAI in healthcare is 

eliminating biases from training data. This difficulty's relevance was further demonstrated by 

the fact that the second-highest proportion of respondents (39 out of 109) evaluated it as the 

second-most significant (Rank 2). 

 

However, only 20 out of 109 respondents ranked this difficulty as being of the third-most 

importance (Rank 3). This demonstrates that some people may consider other issues with the 

use of XAI in healthcare settings to be more pressing or important. The number of participants 

decreases as the ranking falls lower and lower. Six respondents ranked this challenge as the fifth 

least important, while nine others considered it as the fourth most essential. 

 

According to the study, a sizable portion of respondents considered correcting biases in training 

data to be a significant barrier to XAI adoption in healthcare settings. In order to assure fairness, 

equity, and dependability, it is important to remove biases from AI-driven decision-making 
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processes in the healthcare industry. With more research and evaluation of various barriers and 

their ranks, it is possible to better understand the perceived issues and limitations associated 

with the use of XAI in healthcare decision-making. 

c. Integrating XAI with current healthcare systems: 

Rank 1: 18 respondents 

Rank 2: 24 respondents 

Rank 3: 32 respondents 

Rank 4: 23 respondents 

Rank 5: 12 respondents 

The majority of respondents, according to the results, do not think that integrating XAI with 

current healthcare systems will be the most challenging challenge to overcome. Only 18 out of 

the respondents ranked it as the biggest barrier (Rank 1) in the study. However, a sizable portion 

of respondents (24), who ranked it as the second most important barrier, agreed with this 

statement. In addition, according to 32 respondents to the poll, it ranks as the third biggest barrier 

(Rank 3). According to the rankings, it appears that although while integrating XAI with current 

healthcare systems is acknowledged to be difficult, it is not always thought to be the biggest 

barrier. The significant majority of respondents rank it among the top three, demonstrating the 

importance it holds for the effective implementation of XAI in healthcare settings. 

 

Fewer people responded to the rankings for positions 4 and 5, which were ranked as the 4th and 

5th most significant challenges, respectively, by 23 respondents and 12 respondents, 

respectively. Less people responded for ranks 4 and 5, which are the positions after third. This 

would suggest that fewer respondents thought that the integration of XAI with current healthcare 

systems was a substantially less demanding aspect of the successful deployment of XAI. The 

data as a whole reveals that a considerable portion of respondents view integrating XAI with the 

current healthcare systems as a serious difficulty, despite some variation in the rankings that 
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were provided. This is true even though the rankings provided were not uniform. In order to 

successfully implement XAI in the decision-making processes of healthcare companies, this 

conclusion stresses how crucial it is to address integration challenges. 

d. Overcoming resistance or skepticism towards XAI: 

Rank 1: 29 respondents 

Rank 2: 23 respondents 

Rank 3: 26 respondents 

Rank 4: 18 respondents 

Rank 5: 13 respondents 

According to the rankings, it is evident that a significant number of respondents (29 in total) 

considered overcoming scepticism and resistance to XAI to be the main barrier to its broad 

usage in healthcare. This shows that when attempting to integrate XAI technology at their 

facilities, a sizable portion of the healthcare workers may experience hostility or cynicism. This 

barrier was placed second in terms of significance to the effective rollout of XAI by the second-

highest number of respondents (23) and is therefore worthy of consideration. Additionally, 26 

people ranked it as the third biggest problem, showing that a sizeable section of the sample is 

still quite concerned about it. 

 

However, as the relevance of the issue declines, a trend towards fewer responses is also 

discernible in the rankings. It was ranked as the fourth-biggest challenge by 28 persons and the 

fifth-biggest challenge by 13, respectively. These rankings demonstrate that building public trust 

in XAI is a significant obstacle to its widespread adoption in the healthcare industry. Given that 

a significant portion of respondents identified this as the largest barrier, there is an obvious need 

for strategies and measures to allay doubt, build confidence, and support the effective adoption 

of XAI in healthcare organisations. 
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It would be helpful to analyse the qualitative data obtained from the open-ended question posed 

in the same section to better understand the problem. Additional comments and insights from 

the respondents may provide more in-depth understandings of the specific reasons for the 

opposition to or cynicism towards XAI and offer suggestions for successfully overcoming this 

challenge. 

e. Ensuring regulatory compliance: 

Rank 1: 24 respondents 

Rank 2: 19 respondents 

Rank 3: 28 respondents 

Rank 4: 21 respondents 

Rank 5: 17 respondents 

These results imply that a significant portion of respondents consider satisfying regulatory 

standards to be a somewhat challenging barrier to the use of XAI in healthcare. The fact that it 

was named as the top challenge by 24 respondents (Rank 1) suggests that they value it highly. 

Its significance is further underscored by the fact that 19 respondents ranked it as the second-

most serious impediment (Rank 2). It's important to note that while the majority of respondents 

ranked regulatory compliance as a major challenge, some respondents ranked it lower. The fact 

that 17 respondents ranked it at the bottom (Rank 5) suggests that they may believe other barriers 

to XAI's successful deployment in healthcare are more pressing. 

 

These findings emphasise the importance of paying close attention to rules when implementing 

XAI into healthcare settings. Healthcare firms must abide by all relevant laws and regulations 

to ensure the appropriate and moral use of AI technology. If regulatory requirements are met, 

trust between stakeholders can be increased and problems with privacy, security, and data 

protection can be resolved. However, greater study and analysis of the qualitative information 

from the focus group meetings will be needed to learn more about the unique regulatory 
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difficulties faced and potential strategies for resolving them in the context of XAI adoption in 

healthcare. 

4.3.4. Interpretation: 

Based on the responses, standardizing assessment criteria and resolving biases in training data 

emerged as the two most significant challenges in the effective deployment of XAI in healthcare 

settings. This finding highlights the importance of establishing clear guidelines and standards 

for assessing XAI models and addressing potential biases in the data used to train them. 

Integrating XAI with current healthcare systems, overcoming resistance or skepticism towards 

XAI, and ensuring regulatory compliance were also identified as notable challenges, although 

they were ranked slightly lower in terms of significance. These challenges emphasize the need 

for seamless integration, building trust among healthcare professionals, and adhering to 

regulatory requirements during the implementation of XAI in healthcare decision-making. 

 

These findings suggest that addressing these challenges will be crucial for the successful 

adoption and utilization of XAI in healthcare settings. Overcoming these obstacles will promote 

transparency, trust, and acceptance of XAI systems among healthcare professionals, ultimately 

leading to improved decision-making processes in healthcare. 

4.4. Qualitative Analysis 

A thematic analysis of the effects of explainable artificial intelligence (XAI) on the decision-

making process in the healthcare sector 

 

This theme analysis's objective is to assess the qualitative information gleaned from focus group 

discussions about the influence Explainable Artificial Intelligence (XAI) has on healthcare 

decision-making. The primary themes, patterns, and insights gleaned from the perspectives of 

the participants are identified and addressed in this analysis with the goal of illuminating the 

effects of integrating XAI in healthcare decision-making processes. These were obtained from 

the perspectives of the participants. 
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4.4.1. Theme 1: XAI Implementation Challenges in Healthcare 

The panellists noted a number of challenges that must be surmounted before XAI may be 

successfully used in the healthcare industry. Multiple times, the technological complexity of 

XAI systems was mentioned as a significant barrier. Participants expressed concerns about the 

difficulty of learning and understanding the underlying algorithms and models, which may 

prevent the use of XAI in decision-making. One participant stated in their remarks that "the 

complexity of XAI algorithms makes it challenging for healthcare professionals to trust and rely 

on the decisions made by these systems." 

 

The need for a significant amount of high-quality data was brought up as another challenge 

during the discussion. The panellists stressed how crucial it is to correctly train XAI models in 

order to have accurate and comprehensive data on healthcare. However, issues with data 

privacy, interoperability, and standards make obtaining and using the required data more 

challenging. The following was noted by one of the participants: "Data privacy regulations and 

the lack of interoperability between different healthcare systems limit the availability and 

quality of data required for XAI." 

4.4.2. Theme 2: Ethical Considerations and Bias in the Application of XAI 

The participants expressed their concerns about the potential for bias and ethical issues to arise 

with the application of XAI in healthcare decision-making. They stressed the significance of 

ensuring justice and minimising biases in algorithms' decision-making processes. The need of 

doing rigorous validation and testing of XAI models was underlined by participants in order to 

minimise the impact of any inherent biases and prevent the production of discriminatory 

outcomes. One participant stated in their opinion that "Biases in XAI can perpetuate healthcare 

disparities and inequalities." It is imperative to address prejudices through the use of exacting 

validation and ongoing observation. Also mentioned as significant ethical issues were the 

protection of one's security and privacy. Participants stressed the significance of having strict 

safeguards in place to safeguard patient data and guarantee the confidentiality of the 

information. They expressed concern over the potential for sensitive medical data to be 

compromised or accessed without permission. One of the panellists raised the issue and said 
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that XAI systems must follow strict privacy procedures in order to protect patient 

confidentiality. Any security flaws in the system could have disastrous consequences. 

4.4.3. Theme 3: Regulation and Law Considerations 

The participants were aware of the impact that pre-existing laws and regulations had on the 

usage of XAI while making healthcare decisions. Participants brought out the challenges of 

negotiating the various regulatory frameworks that are in place, even while they acknowledged 

that regulations were necessary to ensure patient safety and promote ethical standards. They 

stressed the significance of having precise standards that are specific to XAI systems in the 

healthcare sector. One of the attendees asserted that "the existing regulations are designed for 

conventional AI model." We need specific standards in the healthcare industry that take into 

account the peculiar characteristics and challenges that XAI presents. 

 

It has been concluded that significant obstacles to the appropriate and safe application of XAI 

systems in the healthcare sector are posed by legal and regulatory issues. The importance of 

having legal frameworks that address culpability, accountability, and transparency in the 

decision-making processes, including XAI, was discussed by the participants. They stressed the 

significance of establishing rules and regulations to protect both patients and those who provide 

medical treatment. Legal clarity is necessary to ensure that accountability is assigned 

appropriately when judgements are made by XAI systems, said a participant in the meeting, 

expressing their concern. In order to promote trust and confidence, liability-related concerns 

must be addressed. 

4.4.4. Theme 4: Recommendations for Overcoming Difficulties and Limitations. 

The difficulties and restrictions associated with implementing XAI in the healthcare industry 

were discussed by the participants, who came up with a number of viable solutions. They 

suggested the creation of multidisciplinary task forces or committees made up of experts in the 

fields of ethics, regulatory oversight, healthcare, artificial intelligence (AI), and technology. The 

most efficient and responsible uses of XAI in medical care may be determined by these groups, 

who may also develop a set of requirements, benchmarks, and recommendations. In order to 
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ensure the ongoing performance, interpretability, and fairness of XAI systems, the participants 

stressed the importance of regular review and monitoring. All parties engaged recognised that 

in order to successfully address issues as a group and promote the wider use of XAI in medical 

decision-making, stakeholders needed to work together. 

 

Participants were aware of the importance of XAI systems' integration and compatibility with 

existing healthcare systems. They discussed how crucial it is for various healthcare platforms to 

be able to seamlessly exchange data with one another in order to effectively use XAI in decision-

making. The importance of creating uniform data formats, interfaces, and protocols was 

underlined by participants as a way to make it easier to integrate XAI systems into a range of 

healthcare situations. In order to address interoperability issues, they stressed the significance 

of multidisciplinary collaboration between those working on AI and those who expertise in 

healthcare IT. 

 

The importance of training healthcare professionals to use XAI systems effectively in decision-

making processes was stressed by the participants. They drew attention to the need for thorough 

education courses that familiarise medical professionals with the underlying concepts of XAI as 

well as its potential advantages and limitations. Participants argued in favour of including XAI 

training in currently existing medical curricula and of offering opportunities for ongoing 

professional development. Additionally, they underlined the value of multidisciplinary 

collaboration between AI specialists and healthcare professionals in order to foster mutual 

understanding and facilitate efficient teamwork. 

 

Thematic analysis of the qualitative information collected from the focus group sessions sheds 

important light on the influence Explainable Artificial Intelligence (XAI) has on healthcare 

decision-making. Participants identified privacy issues, the availability of data, and technical 

infrastructure complexity as barriers to the deployment of XAI. They also raised moral issues, 

including as biases and privacy issues, and stressed the need for validation and safety measures. 

The safe and ethical application of XAI systems in the process of medical decision-making was 
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found to be dependent on regulatory and legal issues. If the healthcare sector takes steps to solve 

the issues and concerns mentioned above, it may be possible to utilise the potential advantages 

of XAI while still retaining high levels of openness, trust, and ethical standards. 

4.5. Integration of Data and Triangulation 

This study gives a thorough knowledge of the impact of Explainable Artificial Intelligence 

(XAI) on decision-making in the healthcare sector by integrating data and triangulation in a way 

that presents multiple perspectives on the same topic. We are able to spot converging findings, 

complementarity, and potential differences when we look at quantitative and qualitative data 

simultaneously. 

 

The quantitative data offers quantifiable insights into the perceptions and opinions of the 

participants regarding the role of XAI in the decision-making process pertaining to healthcare. 

According to the findings, a sizeable proportion of the participants are already familiar with 

XAI, and they have a favourable impression of the role that it plays in the decision-making 

process. The vast majority of participants are of the opinion that traditional black-box AI models 

have been superseded by the introduction of XAI, which has resulted in an improvement in 

decision-making within the healthcare business. In addition, participants believe that it is crucial 

to have a knowledge of the underlying logic and reasoning that is used by AI-powered 

judgements, and they find that XAI explanations are beneficial in this regard. These quantitative 

data suggest a generally optimistic stance on the role that XAI plays in the decision-making 

process within the healthcare industry. 

 

On the other hand, the qualitative data gained from focus group talks expand upon and provide 

deeper insights into the issues, constraints, and recommendations related with deploying XAI 

in the healthcare industry. These data were collected through the focus groups that were held. 

The themes that were discovered through the thematic analysis provided light on essential 

characteristics that the quantitative data may not fully reflect. For instance, the qualitative data 

brings to light the fact that the technological complexity of XAI systems is a substantial obstacle 
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to acceptance and confidence among healthcare professionals. In addition to this, it highlights 

the importance of having data of a high quality as well as the difficulties associated with 

maintaining data privacy, interoperability, and standards. Additional insights gained from the 

qualitative study include the ethical considerations and potential biases in XAI decision-making 

processes, as well as the necessity of legal and regulatory frameworks. These insights were 

gained as a result of the examination of qualitative data. The recommendations made by the 

participants provide actionable ways to tackle the difficulties that have been highlighted. 

 

The quantitative and qualitative data are starting to converge in a number of different respects, 

as may be seen. The positive influence that XAI has had on decision-making in the healthcare 

industry has been highlighted by both quantitative and qualitative data sources. The quantitative 

data indicates that decision-making has improved, and the qualitative data emphasises the 

potential advantages of XAI in terms of transparency and confidence. They also agree on the 

problems that are connected with the deployment of XAI, such as overcoming resistance or 

scepticism, standardising evaluation criteria, addressing biases in training data, integrating XAI 

with existing healthcare systems, and resolving issues with biases in training data. In addition, 

both of these data sources acknowledge the significance of regulatory compliance and the 

requirement for the establishment of clear legal frameworks. 

4.5.1. Findings that are Converging: 

Influence on the Process of Decision-Making: 

Quantitatively speaking, the majority of participants (62%) held the opinion that the application 

of XAI had either greatly or marginally improved decision-making in the healthcare industry, 

indicating a favourable influence on the sector as a whole. 

Qualitative: Participants in the focus group talks acknowledged the potential benefits of XAI in 

decision-making but also noted problems such as the complexity of the technical 

implementation, the availability of data, and interoperability issues. They expressed the 

conviction that despite these hurdles, overcoming these barriers would allow healthcare 

practitioners to fully utilise the promise of XAI. Despite these challenges, they stated this belief. 



 

89 

 

The Importance of Comprehending Decisions that are Influenced by AI: 

Quantitative analysis revealed that a sizeable percentage of respondents (76%) said that it was 

very important or extremely important to comprehend the logic and reasoning that lies beneath 

AI-driven judgements in the healthcare industry. 

Qualitative: This view was reflected throughout the focus group talks, and the importance of 

having AI systems that are transparent and interpretable was emphasised. The participants 

acknowledged the difficulties that are presented by the complexity of XAI algorithms and 

emphasised how important it is for medical practitioners to be able to trust and rely on these 

systems. 

 

Obstacles to Overcome and Restrictions: 

Quantitative: The ranking of challenges associated with the implementation of XAI revealed 

that the two most significant challenges were standardising assessment criteria and resolving 

biases in training data. These were followed by integrating XAI with existing healthcare 

systems, overcoming resistance or scepticism, and ensuring regulatory compliance. The most 

significant challenges were standardising assessment criteria and resolving biases in training 

data. 

Qualitative: These obstacles were expounded on during the focus group discussions, which 

covered topics such as the complexity of XAI systems, data privacy and interoperability issues, 

biases in decision-making, and the requirement for legal frameworks that are special to XAI in 

healthcare. The participants emphasised how important it is to address ethical aspects, such as 

reducing the impact of biases and protecting people's right to privacy and data security. 

4.5.2. Expansion and Complementarity 

The quantitative findings are expanded upon by the qualitative data, which provides deeper 

insights into the underlying causes, experiences, and views connected to the impact of XAI on 

decision-making in the healthcare industry. This helps to demonstrate how the qualitative data 

expands upon the quantitative findings. It enables a more nuanced understanding of the 
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difficulties and constraints involved with the deployment of XAI and provides specific advice 

to overcome these obstacles. The quantitative analysis may not have been able to effectively 

capture the participants' concerns on biases, ethical dilemmas, and the need for regulatory 

frameworks. The qualitative analysis, on the other hand, gives a platform for participants to 

communicate these concerns. 

 

Discrepancies, as well as Some Possible Explanations for Them: 

On the other hand, there are some differences or contradictions between the various sources of 

data that need to be taken into consideration. For instance, the quantitative data reveals that 

participants have a moderate to high level of knowledge with XAI, yet the qualitative data 

highlights the technological complexity as a difficulty and mentions issues around 

understanding the underlying algorithms and models. The participants may have a basic 

awareness of XAI, but they may not have a comprehensive comprehension of the technical 

components of it. This is one of the probable explanations for the variance in the results. This 

demonstrates the critical importance of education and training in order to close this knowledge 

gap.  

 

For instance, in the quantitative analysis, a small percentage of participants (12%) believed that 

XAI marginally hampered decision-making, whereas in the qualitative analysis, the discussions 

mostly focused on the possible benefits of XAI. This was the case since the quantitative analysis 

was conducted first. This disagreement might be related to a variation in the viewpoints and 

experiences of the participants, as well as the influence of other elements that are not included 

in the data sources. Additionally, this discrepancy could also be attributed to the influence of 

other factors. These inconsistencies might be easier to understand with further investigation, 

whether it be through extra qualitative study or a bigger sample size. 

 

Another point of contention is how people understand the role that XAI plays in the decision-

making process. The numeric data suggests that the majority of people have a perception that 

decision-making has improved, but the qualitative data exposes worries about biases and ethical 
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considerations in the decision-making processes of XAI. This inconsistency could be related to 

differences in the experiences and perspectives of the participants, given that qualitative data 

enables a more nuanced and contextual understanding of individual points of view. 

 

Thus, a full examination of the impact of XAI on decision-making in the healthcare industry 

can be obtained through the combination of quantitative and qualitative data. While the 

quantitative results are expanded upon by the qualitative data by highlighting problems, ethical 

considerations, and recommendations, the convergence of findings between the data sets 

supports and reinforces critical ideas. Variations in the participants' knowledge, experiences, 

and viewpoints can provide an explanation for discrepancies that exist across the various data 

sources. By taking into account both sets of data, stakeholders in the healthcare industry can 

achieve a more thorough understanding of the repercussions of putting XAI into practise and 

make educated decisions about how best to maximise the benefits of XAI while also addressing 

the obstacles and ethical concerns raised by its implementation. 
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Chapter 5 Conclusion and Recommendations  

5.1 Conclusion 

The investigation of the effect of Explainable Artificial Intelligence (XAI) on decision-making 

in the healthcare industry has yielded useful insights on the influence, obstacles, and potential 

benefits associated with the implementation of XAI in the healthcare sector. This study has 

offered a thorough grasp of the problem by integrating quantitative and qualitative data, 

highlighting converging conclusions, expanding on previous research, complementing existing 

findings, and pointing out differences between the various data sources. The findings as a whole 

imply that XAI has the potential to improve decision-making in the healthcare industry; yet, the 

application of this technology is not without its share of challenges and ethical problems. 

 

The quantitative data analysis showed that the vast majority of participants had a positive 

opinion of the impact that XAI will have on decision-making in the healthcare industry. They 

believed that the use of XAI had led to improvements in decision-making processes, going 

beyond the capabilities of traditional AI models that were black boxes. In addition, participants 

emphasised how essential it is to have an understanding of the underlying logic and reasoning 

that goes into AI-driven judgements. This is consistent with the quantitative finding that a 

sizeable proportion of respondents believed it to be crucial to have an understanding of the 

decisions that were influenced by AI in the healthcare industry. 

 

On the other hand, the qualitative data offered a more in-depth comprehension of the difficulties 

and limitations connected with putting XAI into practise in the healthcare industry. A key 

impediment to acceptability and confidence among healthcare professionals was identified as 

the technological complexity of XAI systems by the participants. They also emphasised the 

importance of having data that is of a high quality, maintaining data privacy, being 

interoperable, and standardising processes. Ethical considerations and potential biases in the 
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decision-making processes associated with XAI have also been noted, as has the necessity of 

legal and regulatory frameworks that are specific to XAI in healthcare. 

 

The consistency of findings across quantitative and qualitative data lends credence to the idea 

that XAI has a favourable impact on decision-making within the healthcare industry. This study 

also highlights the potential advantages of trust and transparency. Both sources of data identified 

challenges such as ensuring regulatory compliance, overcoming resistance or scepticism, 

ensuring regulatory compliance, addressing ethical concerns, protecting privacy and data 

security, and standardising assessment criteria. 

 

However, there were inconsistencies found across the various sources of data, which highlights 

the necessity of conducting additional research and gaining a better understanding. It's possible 

that the participants' varying levels of knowledge, experiences, and viewpoints are to blame for 

these disparities. The quantitative data revealed a moderate to high level of familiarity with XAI, 

however the qualitative data highlighted technological complexity as a barrier, indicating that 

there may be a knowledge gap among the participants. Additionally, differences in the 

perspectives and experiences of the participants may have contributed to disparities in the 

perception of the impact of XAI on decision-making, as well as differences in concerns 

regarding biases and ethical considerations. 

 

In conclusion, the combination of quantitative and qualitative data enables a thorough 

understanding of the effect that XAI has on the decision-making process in the healthcare 

industry. The findings show that XAI has the ability to improve decision-making procedures by 

boosting transparency and trust, as the previous sentence demonstrated. To put XAI to effective 

use in healthcare, however, we must first overcome obstacles such as the complexity of the 

underlying technology, poor data quality, concerns over data privacy, inherent biases, and 

outdated regulatory frameworks. 
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Education and training programmes should be the primary focus of stakeholders in the 

healthcare business in order to close the knowledge gap and maximise the benefits of XAI while 

simultaneously addressing the issues that have been identified. In addition, the establishment of 

lucid standards, guidelines, and legal frameworks that are particular to XAI in healthcare 

requires the involvement of healthcare practitioners, AI experts, lawmakers, and regulatory 

organisations. Making an effort to assure the availability of data of a high quality, addressing 

biases in training data, and developing solutions for interoperability are all things that should be 

done. Ethical considerations, such as the elimination of biases and the safeguarding of personal 

information, should be incorporated into the planning, development, and operation of XAI 

systems. 

 

It is advised that additional research be conducted in order to delve deeper into the disparities 

that were observed and increase the understanding of the impact that XAI has on decision-

making in the healthcare industry. Additional qualitative research or larger sample sizes may 

provide more nuanced insights into the experiences and perspectives of the participants. 

Longitudinal studies could also be used to analyse the long-term consequences of deploying 

XAI in healthcare settings and measure the influence that it has on a variety of stakeholders, 

such as patients, healthcare professionals, and institutions. 

 

When healthcare organisations take into account the findings of this study and put the 

recommendations into practise, they can tap into the potential of XAI to improve decision-

making, improve patient outcomes, and encourage trust in AI systems. It is possible to 

effectively incorporate XAI into the decision-making process in the healthcare industry if 

careful attention is paid to the obstacles and ethical issues involved. This will result in practises 

that are more transparent, reliable, and accountable. 



 

95 

 

5.2 Recommendations 

5.2.1 Education and Training 

It is absolutely necessary to make substantial investments in comprehensive education and 

training programmes for healthcare professionals in order to improve their grasp of XAI and the 

algorithms that underpin it. This will bridge the knowledge gap between the perceived 

familiarity with XAI and the technical complexity shown in the qualitative data. XAI stands for 

artificial intelligence. Not only should training programmes include the technical components 

of XAI, but they need also cover the ethical considerations and potential biases involved in the 

field. It is possible for medical professionals to make educated decisions and make good use of 

XAI if they are given the knowledge and skills necessary to do so, which may be obtained 

through proper education and training. 

 

It should be a priority for XAI systems to provide explanations that are explicit for the decisions 

they make. The explanations need to be clear and easy to comprehend for patients, healthcare 

providers, and anybody else who has a stake in the matter. This will improve transparency and 

trust in the decision-making process, since participants in both the quantitative and qualitative 

data emphasised how important it was to understand how AI-driven judgements were made. It 

is important for XAI systems to deliver explanations in a format that is easily understandable 

by humans, to steer clear of using an excessive amount of technical jargon, and to offer 

visualisations or summaries that make it simple to interpret the information. 

5.2.2 Biases and Ethical Concerns  

It is important to recognise and work to eliminate any biases that may exist in the decision-

making processes of XAI systems employed in the healthcare industry. It is possible for there 

to be bias in the training data, the design of the algorithm, or the execution of the algorithm, 

which could lead to unjust outcomes and possible discrimination. Establishing rules and best 

practises for reducing prejudice, carrying out in-depth audits of training data, and putting in 

place fairness and accountability measures are all things that should be done by organisations 

in the healthcare industry. When designing and deploying XAI systems, ethical considerations 
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including protecting users' privacy and maintaining the confidentiality of their data should also 

be incorporated. Building trust in XAI technology and ensuring that it is used in a responsible 

manner can be aided by the development of frameworks and guidelines that particularly address 

ethical concerns in healthcare AI. 

5.2.3 Standards for Interoperability and Data 

In order to successfully use XAI in the healthcare industry, it is necessary to first develop 

interoperability and then data standards. Interoperability facilitates the smooth integration and 

sharing of data between various healthcare systems and providers, which results in the 

generation of enormous amounts of data by healthcare systems. This will give XAI systems 

access to a wide variety of and a comprehensive collection of datasets, which will improve their 

precision and efficiency. It will be much simpler for medical practitioners to accept and make 

use of XAI technology if standardised data formats, protocols, and APIs (Application 

Programming Interfaces) are developed first. This would enable the integration of XAI with the 

healthcare systems that are already in place. 

5.2.4 Collaboration and Stakeholder Engagement 

For the successful deployment of XAI in healthcare decision-making, collaboration between 

healthcare practitioners, researchers, policymakers, and technology developers is crucial. 

Stakeholder engagement is also important. The participation of stakeholders from a variety of 

areas will make it possible to have a complete grasp of the opportunities and problems related 

with XAI. Driving innovation and ensuring that XAI systems are aligned with the requirements 

and values of the healthcare sector can be accomplished by establishing interdisciplinary teams 

or task forces that bring together specialists from the domains of healthcare, artificial 

intelligence (AI), ethics, and regulatory bodies. Establishing regular communication channels 

and forums is recommended in order to promote the sharing of information, the exchange of 

recommendations for best practises, and ongoing feedback loops for the purpose of enhancing 

the functionality and usability of XAI systems. 



 

97 

 

5.2.5 Regulatory Frameworks and Standards  

In light of the intricacy and sensitivity of the decision-making process in healthcare, the 

formulation of transparent and particular regulatory frameworks for the application of XAI in 

this sector is an absolute necessity. The establishment of norms and criteria that guarantee the 

ethical and responsible utilisation of XAI should be carried out by regulatory organisations in 

close collaboration with industry experts and researchers. These frameworks need to handle 

issues such as data privacy, security, accountability, and algorithmic transparency. For the 

purpose of guaranteeing patient safety, fairness, and the preservation of individual rights, the 

deployment of XAI systems in healthcare should be required to comply with regulatory 

requirements and should be made mandatory. 

5.2.6 Conducting Pilot Studies and Thorough Evaluation  

It is essential, prior to general implementation, to first carry out pilot studies and perform a 

thorough evaluation of XAI systems in real-world healthcare settings. The performance of XAI 

models can be tested and validated through the use of pilot studies, which also evaluate the 

models' usability and impact on the results of decision-making. Metrics for evaluation should 

include assessments of correctness, interpretability, and fairness, in addition to outcomes for 

patients. Collecting and incorporating the comments and suggestions of patients and healthcare 

professionals who participated in pilot trials is a necessary step in the process of iteratively 

improving XAI systems. Continuous review and monitoring of the performance of XAI will 

assist discover areas for development and ensure that decision-making processes are continually 

optimised. 

 

By putting these recommendations into action, healthcare organisations will be able to take 

advantage of the potential benefits of XAI in decision-making while also addressing the 

challenges and limits connected with the implementation of this advice. The successful 

implementation of XAI in the medical field will lead to increased openness, heightened trust in 

judgements guided by AI, and, eventually, improved patient outcomes. 
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5.3 Limitations 

5.3.1 Size of the Sample:  

The size of the sample used in the study is one of the limitations of the study. The reader is not 

provided with any concrete information regarding the total number of individuals who 

participated in the quantitative and qualitative data gathering processes. It's possible that the 

findings can't be generalised due to the small sample size, and it's also possible that the findings 

don't fully represent the varied opinions and experiences of healthcare professionals working in 

different situations. A dataset that is more robust and representative may be obtained through 

the use of a larger sample size, which in turn enables a better understanding of the influence that 

XAI has on decision-making in the healthcare industry. 

5.3.2 Selection Bias  

The occurrence of selection bias in the participant recruitment process is yet another potential 

weakness of this study. The strategy that was utilised to choose participants for both the 

quantitative and qualitative data collection is not mentioned in the study. It is possible that the 

results do not correctly reflect the larger population of healthcare professionals if the participants 

were selected based on convenience or using a process that did not involve random sampling. 

For instance, if participants for the study were drawn from a single healthcare organisation or a 

particular geographical region, then it is possible that the findings cannot be generalised to the 

entirety of the healthcare industry. 

 

The study does not address the long-term effects and sustainability of incorporating XAI in the 

healthcare decision-making process, which is a significant omission from the research. The 

study does not investigate the possibility of changes occurring over time nor does it take into 

account the ever-evolving nature of AI technology; however, it does investigate the existing 

perceptions and experiences of healthcare professionals. It is possible that future study will 

investigate the long-term effects of XAI on decision-making by taking into account aspects such 

as the progression of technology, the development of legal frameworks, and the shifting attitudes 

of the general public towards the use of AI in healthcare. 
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5.3.3 Problems That Arose During the Process of Analysing: 

Integration of Quantitative and Qualitative Data: The research acknowledges the integration of 

quantitative and qualitative data, which enables a more in-depth comprehension of the influence 

that XAI has on decision-making in the healthcare industry. Integrating data from a variety of 

sources, however, can be fraught with difficulties, such as disparities in the forms of the data, 

discrepancies in the language, and the requirement for adequate analytical procedures in order 

to synthesise the findings. To guarantee a smooth integration and meaningful interpretation of 

both sets of data, careful attention and rigorous methodological approaches are required to be 

taken. 

 

The qualitative data analysis is described as a theme analysis of focus group talks; nevertheless, 

there is only a limited amount of depth to the qualitative analysis. The text does not include 

details about the coding procedure, inter-rater reliability, or member-checking methods that 

were used; however, thematic analysis provides useful insights into the experiences and views 

of participants. These components are necessary for ensuring that the qualitative analysis is 

rigorous and credible. In the absence of a comprehensive description of the method of qualitative 

analysis, there is a possibility that questions regarding the validity and reliability of the 

qualitative findings may arise. 

5.3.4 Only a Limited Amount of Stakeholders Were Involved in the Study  

The research did not indicate whether or if any stakeholders—including healthcare 

professionals, patients, or policymakers—were involved in the design or analysis of the study. 

Participation from stakeholders can yield insightful new information and help ensure that 

research is relevant to the interests and concerns of those involved. The inclusion of stakeholders 

hailing from a variety of various backgrounds has the ability to assist in addressing potential 

biases and blind spots within the study. To increase the significance and practical value of the 

findings, further investigation might think about using a participatory methodology that involves 

various stakeholders. 
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5.3.5 Absence of Comparative Analysis:  

The purpose of this study is to evaluate the influence of XAI on decision-making in healthcare 

in comparison to black-box AI models that have been used traditionally. However, it does not 

provide a comparative examination of the various XAI methodologies or algorithms that are 

now available. It's possible that various XAI approaches will have differing degrees of 

transparency, interpretability, and efficiency in decision-making. In the context of medical 

decision-making, doing a comparison analysis of the many distinct XAI approaches available 

would result in a more nuanced comprehension of the benefits and difficulties connected with 

the various XAI models. 

5.3.6 Limited Discussion of Ethical Considerations  

The text does not go extensively into the ethical considerations and potential biases in the 

decision-making processes of XAI. While the text does briefly reference ethical considerations 

and potential biases in these processes, it does not discuss them at length. When applying AI in 

the medical field, it is essential to keep in mind important ethical considerations such as justice, 

accountability, and the possibility of algorithmic bias. The analysis of the study would be 

strengthened, and more practical recommendations for the ethical application of XAI in 

healthcare would be provided, if further exploration of these ethical considerations and their 

consequences for decision-making were conducted. 

 

In conclusion, it is crucial to accept the limitations of the study, despite the fact that it gives vital 

insights into the impact that XAI has on decision-making in healthcare, and despite the fact that 

the study itself acknowledges those very limitations. The sample size, the selection bias, the 

lack of demographic information, the restricted contextual information, and the absence of a 

long-term perspective are all aspects that contribute to these problems. Integrating quantitative 

and qualitative data, guaranteeing the depth of qualitative analysis, engaging stakeholders, doing 

comparison analyses, and considering ethical considerations are some of the obstacles that can 

arise during the analysis process. Recognising these constraints and obstacles can serve as a 

roadmap for future study and help improve our understanding of how XAI can most effectively 

contribute to decision-making in the healthcare industry. 
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Appendices 

Appendix A  

 

Survey Questionnaire for Research Question 1: 

Title: Assessing the Influence of Explainable Artificial Intelligence (XAI) on Decision-making 

in the Healthcare Industry 

Section 1: Demographic Information 

Section 2: Perception of XAI in Decision-making 

How familiar are you with Explainable Artificial Intelligence (XAI)? 

a. Not familiar at all 

b. Somewhat familiar 

c. Moderately familiar 

d. Very familiar 

e. Extremely familiar 

In your opinion, what impact has the implementation of XAI had on decision-making in the 

healthcare industry compared to traditional black-box AI models? 

a. Significantly improved decision-making 

b. Slightly improved decision-making 

c. No significant impact 

d. Slightly hindered decision-making 

e. Significantly hindered decision-making 
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How important is it for you to understand the underlying logic and reasoning behind AI-

powered decisions in healthcare? 

a. Not important at all 

b. Somewhat important 

c. Moderately important 

d. Very important 

e. Extremely important 

Have you found XAI explanations helpful in understanding AI-powered decisions in 

healthcare? 

a. Yes, extremely helpful 

b. Yes, somewhat helpful 

c. Neutral 

d. No, somewhat unhelpful 

e. No, not helpful at all 

To what extent do you agree with the following statement: "The use of XAI improves the 

precision, assurance, and dependability of healthcare professionals' judgments." 

a. Strongly agree 

b. Agree 

c. Neutral 

d. Disagree 
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e. Strongly disagree 

Section 3: Challenges and Limitations of XAI Implementation 

What difficulties or restrictions have you encountered in implementing XAI in the healthcare 

industry? (Open-ended) 

How significant are the following challenges in the effective deployment of XAI in healthcare 

settings? (Rank from 1 to 5, with 1 being the most significant challenge and 5 being the least 

significant challenge) 

a. Standardizing assessment criteria 

b. Resolving biases in training data 

c. Integrating XAI with current healthcare systems 

d. Overcoming resistance or scepticism towards XAI 

e. Ensuring regulatory compliance 

Section 4: Additional Comments 

Do you have any additional comments or insights regarding the impact of XAI on decision-

making in the healthcare industry? (Open-ended) 

 

 

 

Thank you for participating in this survey. Your input is highly valuable to our research. 
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Appendix B 

 

FOCUS GROUP DISCUSSION 

Title: Investigating Difficulties and Restrictions Associated with Implementing XAI in the 

Healthcare Industry 

● In your experience, what challenges do you foresee in implementing Explainable 

Artificial Intelligence (XAI) systems in the healthcare industry? 

● Can you provide examples of any specific limitations or barriers that hinder the 

effective implementation of XAI in healthcare decision-making? 

● Are there any concerns related to privacy or security when using XAI systems in 

healthcare? If yes, please explain. 

● What potential biases or ethical issues do you think might arise when implementing 

XAI in healthcare, and how can they be addressed? 

● How do you perceive the impact of existing regulations or guidelines on the 

implementation of XAI in healthcare decision-making? 

● Are there any legal or regulatory hurdles that need to be overcome to ensure the safe 

and responsible use of XAI systems in healthcare? 

● From your perspective, what are the challenges in standardizing assessment criteria for 

XAI systems in healthcare? 

● How can the interoperability and integration of XAI systems with existing healthcare 

systems be improved? 

● In your opinion, what are the key considerations when training healthcare professionals 

to effectively utilize XAI systems in decision-making processes? 
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● Can you propose any strategies or recommendations to address the difficulties and 

restrictions associated with the implementation of XAI in the healthcare industry? 

 


