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Abstract 

When AI is incorporated in health sectors; it evolved as a revolutionary innovation and new and massive cyber-security 

issues. As application of AI gains traction there is always the need to safeguard such health information from disclosure. 

Primary, this article is concentrated mostly on the connection between AI and healthcare cybersecurity and data 

protection with the additional emphasis made on the need for improving security to safeguard patient and medical 

applications. Discussions include AI for predictive threat and risk analysis of systems, smart access control, and 

security of medical devices and integration of block chain with AI. This article also discusses other types of guidelines 

for the use of AI in health services including HIPAA and GDPR then the ethical concerns on transparency, fairness 

and sample bias in algorithms. While attempting to address these challenges affecting healthcare organizations, other 

options like consumption of AI automation, utilization of AI protective tools, and block chain could help in the 

enhancement of the stability of the system and protection of data. However, it remains unclear how these requirements 

can be met while addressing new technologies and ethical and legal perspectives of their application. Altogether, the 

protection of healthcare cybersecurity in the future will employ the integration of using AI technology and also making 

consideration of the patients’ data privacy, the fast reception of AI technology, and the ethical use of AI in health 

establishments. For that, AI could help to improve both the security and productivity of the healthcare systems by 

promoting the innovation more and addressing new challenges in cyber space and/or new moral dilemmas. 

Keywords: Application in health care, health information technology safeguarding, data security/ privacy, control availability, prescriptive analytical tools, block 

chain, medical devices safeguarding , rules & regulations, ethical use of AI, data asset protection, threat identification, self-optimization AI. 

 

 

1. Introduction 

Trend development through application of artificial intelligence technology has impacted several sectors, one of it being the health 

sector. With the potential of turning around the manner and ways diagnosis and treatment planning and provision of healthcare 

services are being done; the impacts of AI on the quality of care and the productivity TRB are expected to be on the bright side. 

However, this increased dependence on AI brings new risks and where safety, and security are a consideration these become the 

focus as does the protection of health data and the reliability of the AI systems. AI and healthcare also cybersecurity is one of the 

significant area of research due to the use of advanced technologies in the delivery of healthcare and the surety that to use of any 

advanced technology the aspect of cybersecurity has to be implemented in-order to protect the patients’ information [1]. It can 

manage to dissect a relatively large number of medical cases in a short span of time, as well as with high accuracy that could hardly 

be expected from an experienced physician; it has capacity to threaten diseases, identify correlations, and develop a treatment 

program with personalized for its patients. This technology brings improvement in the decision making process, early diagnosis 

and effective utilization of resources. Not only is the artificial intelligence augmenting robotic recommended minimally invasive 

surgery and changing medical imaging by embedding the AI, but the technology is gradually permeating the}şiumber of layers of 

healthcare industry improvements at clinical and organizational levels. Since the reliance on artificial intelligence rises in delivering 

the health care services then the information being processed is more sensitive and valuable. Records of various patients’ 

treatments, history, and diagnosis are particularly important in criminal markets because of the value that the health records have 

in the dark web [2]. 
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System security is therefore still another emergent issue within artificial intelligence health care delivery systems. Patient data 

privacy to avoid formal invasions, and anyone try to get unauthorized access is very crucial since if the improper hands get your 

data, they would be able to clone your identity, steal your financial details, or even alter your medical records – which can mean 

lives lost [3]. First and foremost, AI, itself, as it was shown above, lacks protection against cyber threats. Once more, just like 

manipulating a system’s reward function, these hackers can corrupt AI algorithms, tinker with decision-making procedures, instill 

biases which in advanced healthcare systems are a disaster. Secondly, artificial intelligence still heavily relies on numerous 

interconnected devices and systems expanding the potential number of cyber threats’ entries. That is why merely scaling up 

applications of AI in healthcare implies that cybersecurity can and should be attacked at this level: at some point, one has to 

consider both technical risks and ethical ones [4]. It means that AI systems have to be initially developed with certain security 

aspects and health care facilities have to perform some security measures to protect their networks. It is not merely a combination 

of AI application the healthcare sector, and cybersecurity but also that of governance compliance and policies together with risk 

management of the enhanced innovation of AI in the healthcare industry [5]. 

2. Artificial Intelligence application in today’s Healthcare Environment 

Artificial Intelligence is revolutionizing diagnostics, treatment and patient care in the contemporary world’s health care delivery 

system. Application of advanced AI technologies it has promoted the creation and development of novelties mainly in diagnostics, 

promptness, and efficiency in the healthcare organizations. Being able to consider thoughts in a clinical setting or think of ideas 

that when could have been unthinkable several years ago has been one of the most valuable assets for designers and managers in 

the health care setting AI capability. In this part of the paper, characteristics of the use of Artificial Intelligence in the current 

society with a focus on the healthcare sector with an aim of driving home the disruptive nature of AI on different aspects of the 

system [6]. One other place where the role of AI in healthcare can be explained is using diagnostics. Through the application of 

Artificial Intelligence systems developed by the health care people, diseases are diagnosed in their early nature thereby improving 

on the patient’s life and indeed saving lives. For instance, using its algorithms, one is in a position to diagnose or even identify 

abnormal structures in medical images for example X-ray, Computed tomographic scans and Magnetic resonance imaging at very 

high accuracy concerning aspects for example tumors, Fractures as well as infections. Such systems as these can not only read the 

images better that radiologists, but also may notice conditions that the radiologists would skip [7]. In fact, in some contexts A can 

predict the phases or development of such illnesses like cancer to help in developing treatment plans. Namely, while traditional II 

systems convert the inaccurate diagnosis into a fixed decision, the application of deep learning in artificial intelligence enables the 

enhancement in diagnostic results embodied from newly received data in the future, which is a strong positive feedback [8]. 

Figure: 1 showing applications of AI in healthcare 
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Apart from diagnosis, the current AI innovations are excellent in treatment, and sometimes even in catering for patients. These 

sources of information can be marine, genetic, lifestyle related and a number of tests that can be employed in order to estimate the 

probability that a treatment plan will be effective on the patient. This is more evident especially with cancer; treatment interventions 

have to be developed based on the patient’s genetic makeup and many other aspects regarding his/her illness. Perhaps the biggest 

advantage of AI is the ability to learn huge amounts of information to détente so that clinicians do not make esoteric decisions that 

are all so common in patient management – trial and error [9]. AI is also increasing efficiency of administrative responsibilities in 

the functioning of healthcare. From roistering and resource allocation, to patient flow optimization, artificial intelligence is 

increasingly automating some previously manual workflow. They are employed in the patient engagement, information provision, 

appointment scheduling and quick health advice services. This not only increase the patient satisfaction level as the patient can 

help at any point of time but also allows the health care staff to reduce their working hours most of which is wasted in 

documentation [10]. 

Besides, they employed new AI in drug discovery and development which could been risky, costly and time-consuming exercise. 

Such approaches through application of artificial intelligence involving different algorithms, have immensely assisted in the 

formation of the best set of drug compounds that can treat certain diseases; the time usually taken, when development of new 

therapies is considered, has equally been curtailed. BIO data size and AI learning capability, and the capability of AI doing 

consequential drug interaction simulations are enabling the process, and making it possible to come across genuine exceptional 

treatment for such diseases as Alzheimer, cancer and hereditary diseases [11]. Telemedicine is also amongst the functions of 

artificial intelligence Healthcare. Now, using telemedicine, patients are able to track their status with physicians and / or monitor 

basic life support indicators and, occasionally, get a diagnosis without a physician. The benefits are especially of immense 

importance to patients which are in rural or may be underserved since they have poor access to health workers. AI integrated smart 

wearable’s track a number of chronic diseases such as diabetes, heart diseases, or high blood pressure and signal the patient or the 

doctor whenever there is an anomaly [12]. 

But there is need to try and point out that in the recent past AI has brought about beneficial results on modern healthcare wherein 

the incorporation of this equipment has repercussions. Regarding appropriateness of the AI technologies regarding the patient in 

the healthcare organization, following aspect should be implemented: Data ownership, control and transfer, users and operators 

accountability, and ownership and control of algorithm the following aspects should be considered in order to prevent the use of 

AI technologies on the patients inappropriately in healthcare organizations [13]. However, AI has become even more connected to 

today’s modern medical environment as ways to improve clinical offerings at the same time as fine-tuning getting price and 

snapping open the entrance to sufficient medical care for anyone. Any news that is to be received in future about this technology 

is going to interpret to the understanding that AI will keep on growing and AI will continue to play an important role in healthcare 

networks [14]. 

3. Cybersecurity Challenges in Healthcare: An Evolving Threat Landscape 

Because the type of data usual in the healthcare field is considered valuable, the healthcare sector is today at high risk of cyber- 

attacks. Sitting across from AI, EHR, ‘smart’ medical devices and other smart programs, modern healthcare organizations and 

becoming increasingly challenged by new issues to patients’ data and their systems. The threats that are commonly known with 

cyber security in health care are some that are continually mutating, this simply confirms that health care stakeholders are quite 

prepared to contain themselves with the rising threats [15]. Without doubt, the most dangerous threats in the field of cyber security 

for healthcare organizations can be considered the following ones ransom ware which is today facing an annual increment along 

with enhancing in its severity. In these attacks, the hackers mount a system in a particular healthcare organization and lock out its 

rightful user from accessing data unless they pay a ransom [16]. Given the understanding that the kind of information that patients 

share in the health facilities is some of the most personal that an individual would share concerning their health, the hospitals and 

clinics especially the large ones are willing to pay the ransom in order to have the process disrupted. Such actions put the lives of 

the patients at risk, and it also wastes money leading to compromises of the image of the organization and the giving out of fines. 

Ransom ware attacks on some of the largest health care organizations has wake up call sort of way to address the matters concerning 

insecurity [17]. 

Another form of cyber threat which is seen frequent in the health care industry is the phishing attacks. There are these attacks 

where the impersonators are imitating other officials within management and forcing other care givers to disclose important 

materials like passwords or even patient records. However, since a part of the healthcare staff is on the receiving end because of 

handling numerous types of sensitive information, phishing attacks afford hackers direct ways of getting into the internal database 
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for modifying, eliminating, or getting a hold of a patient’s information. Furthermore, the threat of phishing becomes the first stage 

of the next activities: for example, an attempt to introduce malware or to receive control over the required facilities of a hospital 

[18]. There is also the threat from ransom ware and phishing, and the risks that are associated with connected devises that have 

become the Internet of Medical Thing (IoMT) devices. These connective devices predicates – ranging from pacemaker and insulin 

pump to infusion pump and diagnostic machine – create novel severe risks to HC networks. Most of these gadgets were 

manufactured without security in mind and therefore are a gadget can be hacked. If an attacker was to gain control of a medical 

device it would be lethal for the patient and the device may become a means to access the rest of the hospital’s network [19]. 

That is why the expansion of coverage of AI technologies in the sphere of medical services has new cybersecurity threats. But if 

one will recall that AI algorithms have almost exhaustive knowledge about the particular specimen and are also vulnerable to 

adversarial examples or inputs that are contrived to deceive the AI. This in healthcare may lead to wrong diagnosis or wrong 

recommend treatment to undertake hence expose the patients to so many risks. Furthermore, most AI systems consist of enormous 

databases and when the databases in an AI architecture are compromised, then the models used in the artificial intelligence 

structures are compromised [20]. The preservation of these systems and the data they utilize for such indefinite purposes in turning 

round AI in the delivery of health care services therefore requires protection against contamination. One of the oldest tricks in the 

book and still one of the most worrying issues with cyber security in health care is sneak age of information. This is exactly why 

the healthcare Industry becomes the most susceptible Industry to Data breaches because everybody wants his or her health 

information to be private. Tkrétikoye that target health entities want to obtain such data for identity theft or fraud or sell it in the 

cybercrime black market. I may not be able to quantify the losses occasioned by leakage of the patients’ information, but what is 

clear is that, such an act erodes the reputation that a healthcare provider develops with his or her clients [21]. 

Besides these external sources of threat, healthcare organizations have to struggle with. Internal threats: Sometimes the employees 

of the healthcare organizations even compromise it either intentionally or unintentionally. For instance, employees may steal 

passwords or make the security of the organizational information insecure. The paper also describes insider threat in terms of 

malicious nature, for instance an employee with grudges or a contractor who has permission to access the systems and in turn 

launches a raid on the employer’s information [22]. Because of these potential difficulties, making cybersecurity a high priority in 

healthcare organizations should be done through the following: Secure Operational Structures, Risk Contracts Compliance, 

Periodic security awareness. From the above risks natural some of the risks can be managed by enhancing the security technologies 

include: artificial intelligence based intrusion detection system and multi-factor authentication. However, that which has emerged 

clearly enough is that in as much as the face of digital healthcare transforms in various ways, so also too will the tricks that hackers 

practice transform in similar manner; in other words, by their own effort on their own, without any help or assistance, will it be 

necessary for healthcare providers to be abreast of these new trends [23]. 

4. Introducing Artificial Intelligence to Strengthen Cybersecurity in healthcare 

Cybersecurity is one of the biggest problems in the healthcare industry and AI is slowly being implemented to fight the problem. 

For this reason, the number and the range of threats are growing together with the newly appearing kinds, and the traditional 

security tools provide no sufficient identification and counteraction options. AI is deemed to be the friendliest solution proposed 

to healthcare protection against cyber threats or being the advanced decision-making system unlike simple cybersecurity team it is 

capable of preventing as well as responding to the attacks much more actively [24]. Therefore, healthcare organizations strengthen 

security in the very essence of the healthcare domain with the assistance of such types of Artificial Intelligence as machine learning, 

deep learning and natural language processing to protect patients, medical, devices, structures, and infrastructures. However, there 

are some aspects that socially contribute by incorporating the AI system in the advance of the healthcare cybersecurity system; 

observable threat detection. Describing in this paper how machine learning can be used on various operations in order to obtain a 

typical traffic flow within a healthcare system network and identify traffic which may be suggestive of a violation or an attack, for 

instance, AI-based solutions depending on the behavior of the user and activity logs can immediately distinguish improper activity 

such as an intruder trying to log into a device or making large downloads, which are usually indicators of intrusion of cyber 

criminals [25]. From our conclusions on the above findings, then such systems can notify the security teams, in real time, so that 

they contain within extent of the threat before it goes beyond. The threat detection done by the use of AI is also relatively faster 

than this conventional methods and more accurate as well, AI also reduces the gap between the actual breach time and the time the 

threat is actually detected hence the hackers cause minimal damage [2]. 

This is how AI also can help in improving the medical device security in different manner. At the present time, nearly every 

healthcare organization hasIoMT; this includes pacemakers insulin pumps, ventilators and much more most of which are vulnerable 
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to hacking. These devices can then be watched in real time using AI and any change or any behavior which is different is suggestive 

of a security issue. That puts them in IoMT security systems and this shows that an organization’s health status of medically 

deployed equipment can be constantly monitor for vulnerabilities that hackers can develop and exploit. This makes it possible to 

immobilize devices to safe states thus minimizing the probability of patient harm and the alteration of the clinical scene [27]. In 

addition to threat detection, AI can enhance the protecting scenario of healthcare organizations by having automatically responses 

towards cyber incidents. Automatic security measures can perform certain actions in reaction to threats, including but not limited 

to: time to disconnect the affected devices, block particular IPs or even to begin data encryption. They have to be as generic as 

possible in order to avoid attacks reaching further and take as little toll on the general system as possible. In addition, AI systems 

can be helpful in such situations when other methods or examination of the incident in order to state the scale of the breach or 

define the systems that have been influenced, and distinguish the sources of the attacks in order to state and solve the cases of the 

breaches in shorter time and analyze the outcomes in shorter time is needed [28]. 

AI can also be applied towards improving of user identity and control in the health care facility. The more secure and convenient 

methods of biometric recognition could be biometric identification technologies based on face or fingerprint scan, as well as the 

behavioral biometrics that involves observing user’s typing speed or mouse movements for the purpose of identifying the user. 

These technologies ensures only the allowed employees, heath cares and officers in healthcare industries use the sensitive data in 

the industries thus lowers cases of insider threats to sensitive information [29]. Also, the use of AI enables such excesses to be 

detected as a trend suggesting that someone is accessing information that is not related to his/her duty or accessing a database in 

different time zones to be handled immediately for instance by sending a notification or making the user type in his/her password 

again. AI is improving healthcare cybersecurity in several ways among them is in handling vast amounts of information such as 

EHRs which are themselves risky targets. Within the AI platforms we have the algorithms to apply to prized information to put 

them in an encoded form thus even if it is stolen, cannot be used since they will need decryption keys. In addition, with AI 

assistance, data integrity can be checked as to whether it has been tampered with or not all the time so that the general health care 

givers will have confidence within the data they use in diagnosing their patents [30]. 

AI can help in preventing what hackers often use in gaining entry to systems in the healthcare zone known as phishing technique. 

Such AI systems might scan through the emails, know that there are some phishing emails going around, and thereafter filter off 

the emails thereby never reaching the end users. Promising results can be achieved just by educating the machine learning 

algorithms of recognizing dangerous components in spam messages and informing the user about possible threats that can take 

place, which in turn will much less human mistakes plus increase the stability of the health care system concerning the serious 

issues – phishing threats [31]. However, AI driven solutions offer a lot of potential when it comes to addressing the concerns of 

healthcare cybersecurity, while, at the same time, raises a number of compelling ethical, regulatory and technical issues with 

regards to their application. Due to these reasons, the systems must be transparent to enable their users to understand how the 

systems work, be capable of providing records of their operations, and adhere to HIPAA and similar rules every time data from a 

patient’s personal health record is incorporated to give confidence to clients in the systems. Although the use of technology is 

increasing AI will become more central to the process of protecting the healthcare system from multiple new threats in the cyber 

domain [32]. 

5. Data Protection as well as Authorization to Recovery in Artificial Intelligence supported 

State-of-Health Systems 

With several healthcare system turning towards the AI healthcare technology, notable factors like strong data protection solutions 

and proper authorization controls have become consideration like never before. Every day there is much going on in healthcare 

organizations and this causes generation of much PHI; this data is useful and is the reason hackers consider it important to steal. 

The fact that this data is mostly used for clinical decision making and building patient’s individual treatment plan and outcome 

prediction analytics with the help of AI systems make data privacy and access control essential for patient’s confidence, compliance 

with legal regulation and protection from cyber threats [33]. 

Data Privacy in AI-Powered Healthcare Systems: In healthcare and the clinical field, artificial intelligence is only used 

accurately to work on the large data sets. Such information may be the records of the patient, the patient’s history, the diagnostic 

information and the genetic information of the patient. Similar to all other AI application, big data processing required to mine the 

information that needed to get from the database and make the right predictions. However, the high reliance on data produces a 

new issue which is privacy. Data privacy is the safeguarding of the patient data from being used, disclosed to, modified or destroyed 

by an unauthorized individual. While discussing data security risks in the AI-based healthcare systems the primary concerns are 
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security from unauthorized individuals, ensuring data is only used for the purpose it was collected for and more crucially, data 

privacy [34]. The measures to enforce compliance to the standards are provided by health care standards such as the Health 

Insurance Portability and Accountability Act (HIPAA) in United States. AI has to meet these regulations which are in pursuit of 

protecting data privacy from the time the data is collected, stored, analyzed and disseminated. Further, AI techniques need another 

method, including encryption, anonymization, and data masking to improve security for the data managed. Encryption makes data 

meaningless should the data be sniffed or stolen the data cannot be interpreted without the proper decryption token and 

anonymization assists in removing PII data points from the datasets used in training the AI systems thus minimizing on the 

likelihood of the AI systems infringing on privacy [35]. 

Access Control in AI-Powered Healthcare Systems: Another concern of effective practicing of security in the facilities dealing 

with health include access control. Authorization can be defined as the method and process of controlling some kind of information 

or certain computer facilities according users’ job relationships and legal authority. This means there should not be wrong people 

or people with wrong clearance level to access patient data or to interact with the AI-controlled equipment in the healthcare program 

[36]. RBAC is one of the many methods used in healthcare institutions: Role-Based Access Control. RBAC of course has the edge 

that in a healthcare organization, rights can be assigned according to the roles that the user has in the particular organization such 

that they can only access what is relevant to them. For example, a doctor may get to know about a patient, but the administrative 

employees of the hospital may not know full details of the patient’s account. Through RBAC, AI systems can be associated with 

only persons holding credentials to use tools driven by artificial intelligence [37]. 

Balance between Privacy, Access, and AI Capabilities: On one hand, there are very big opportunities that AI wants to bring into 

the setting of healthcare but at the same time there is realistic concern/ fear that patient data will turn into a marketable product 

/commodity and that the data is freely available to an algorithm that will then make the decision based on facts available in the 

present world. For instance, a system can call for raw data to give a forecast or a diagnostic place on the state of the patient. 

However, when AI is allowed to enter such a database, a basic issue of consent, transparency and accountability is thrown into the 

air. It also notes that patients require knowledge on how the data collected by AI systems should be used, stored or processed, 

meaning patients need to be literate in their data [38]. To maintain the privacy and access control rules, health-care organizations 

have to spend their resources in order to avoid and control the AI systems and the way, they manage the rules. Any other automated 

auditing utilities using artificial intelligence comprises of checking compliance with data privacy norms for violation, monitoring 

of access user statistics and possible violate reports. 

Health data particularly AI in health care is usually an import that should be given adequate information security when assimilated 

into health institutions. Patient data is tender info used by the key health care decisions made by the instituted AI systems, and 

hence, healthcare organizations must enforce strict measures such as encryption, anonymization and role based access control to 

attain securitization and legal compliance. It emerges, how it is possible to obtain privacy and accessibility along with works that 

can be produced by AI for achieving secure health care for pursuing security system to safeguard the patient and also for purity in 

healthcare service [39]. 

6. Challenges and prospects of Healthcare Cybersecurity: Legal and Ethical consideration 

When the health systems have advanced to the next stage of practice in AI and all the other related technologies, policies, together 

with the ethical issues that are related to the technologies have also evolved to encompass core values of the protection of the 

technologies. The steady increased promising and innovative clinical utilization of of AI give rise to new opportunities and new 

issues for the regulators and for doctors and for policy makers who are the ones that are expected to provide leadership in relevance 

to AI, to devise new laws and policies given the existing AI threats [40]. In particular, ethical problems are still significant in 

defining how the health-care organizations use the AI technologies across institutions to guard the patient’s interest and avoid the 

negative effects. 

Regulatory Frameworks in Healthcare Cybersecurity: In the field of healthcare, there are various regulations to perform for 

the protection of patient data, privacy and system. To date the most comprehensive set of rules and guidelines concerning the 

restricted application of patients’ information, privacy and security, within the United States is the Health Insurance Portability 

and Accountability Act of HIPAA. HIPAA requires that all the companies, insurers and business associates involved in health 

related business ensure that they protect the PHI to the highest level from being accessed by wrong hands including cyber criminals 

[41]. Especially important in connection with the emergence of AI technologies for cooperation with health care organizations, 
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since the AI application in this field cannot violate the principles of the protection of personal data of patients, while scientific 

practitioners require appropriate means for accessing such information [42]. 

At the international level there is the European Union General Data Protection Regulation (GDPR) that also also has significant 

role in patient data protection and privacy. Representatives of the GDPR have much stricter rules regarding data and thus 

permission from the patient is required as to the use or sharing of patient data in general and health data in particular. It also 

contains a right within the individual to obtain the data held by the entity, to rectify or erase the data; this empowers patients with 

their data. As far as AI for healthcare is concerned these regulations suggest that the organizations have to say how these AI 

algorithms are getting closer and making the analysis and have to also make sure the data that is used in models are DE identified 

and their privacy is protected [43]. Other authorities like the FDA in United States, and EMA in Europe have already started the 

processes of regulating introduction of AI in the health systems and in medical devices. Since most of the AI systems are being 

implemented in the electronic health and clinical device they are the agencies that decide the safety and efficiency of such systems. 

For instance, with regard to the used AI in prior medical devices, due to the absence of MDR and Controls, premarket, and 

postmarked processes are needed to understand what the MDR and Controls are not likely to create risks for the lives of the patient 

[44]. 

Ethical Considerations in AI Healthcare Systems: Nevertheless, like previously indicated, healthcare organizations do not have 

to wait for policy to play catch up on other issues that are linked with ethical use AI in patient care delivery. There is one truly 

great ethical dilemma left, which is a lack of impartiality and transparency of the assessment of the algorithms; The reason why it 

is often called the ‘black box is that people cannot know how the particular system came to an understanding of something or other, 

which is especially essential when working with a high level of machine learning systems. In general, such absence of explain 

ability may lead to certain problems: the AI should have to appear to the patient and other healthcare workers that it arrived at the 

right and impartial decisions on diagnosis or otherwise the treatment plan to take. Taking all that into consideration, healthcare 

organizations must begin to aspire for the transparency of AI and how it arrives at the conclusions it does [45]. This implies making 

sure that the AI based systems indeed have motivations for their decision making and ensure that the health care givers can follow 

the decision made on their recommendation(s) by the AI systems. This is important in increasing confidence from the patients as 

well as the other working health care personnel since they know that they are alive from the AI tools and systems [46]. 

The other huge ethical consideration is that AI models can train themselves to spit out bias. AI systems have to be fed with big 

data and if these data sets are not diverse the AI system will do poorly which in effect prejudices some patients. For instance, an 

AI system can be trained using data from one gender group then find its performance in another gender group to be poor making 

the healthcare sector to be inefficient in serving all the genders. Because of this it is vital that software developers of AI and 

healthcare professionals feed different data to develop the AI systems. Another to major ethical issues to do with confidentiality 

as well as consent [47]. HIPAA and GDPR has rules on how the patient information may be copied and processed in a technical 

perspective however, there are ethical issues when the patient has not been informed how the information will be used or where 

consent has not been sought. When patient information is taken through an AI system the patient must be informed when where 

how what and for what purpose personal data collected will be utilized, what protections have been initiated to protect the 

information and by what process the patient could control the data. Since dark patterns or UI choices that are language-based for 

the most part are deceptive and lead to regretted decisions, they have to be avoided to maintain correct AI use and patients’ 

decisional freedom [48]. 
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Figure: 2 showing principles of ethical Ai in healthcare 

Notably, in each direction of development, there has been some progress in the various approaches to the matter, but the main ethic 

of the healthcare system can be reduced to – one should not harm a patient. The use of AI techniques is those, if applied in a wrong 

manner leads to wrong diagnosis, wrong treatment recommendation, but the worst is wrong patient data privacy. Since artificial 

intelligence techniques are being used to impact treatment delivery several healthcare consumers require assurance of the efficiency 

of these systems to guarantee that several solutions offered to the clients are acceptable and safe. Even more critically, it comes 

under the domain of ethical responsibility for nurses to know how this AI system is updated, reinforced and protected against new 

threats in cybersecurity [49]. While it is then crucial to have AI included in safeguarding the healthcare systems’ cybersecurity, 

this remains one of the more difficult endeavors in regulation and ethics. As such, it can be seen that legal necessitates such as 

USA’s HIPPA or the EU’s GDPR is as integral in attaining full safeguard of Health IT and the record for the patient in question. 

But there is one more crucial problematic area of ethical issues that will require adhesion to such pillars as; transparency to give 

and no possession concerning the utilization of the AI technologies to the customers In the concept of health care segment of the 

market is linked with nondiscrimination and consent principles. These legal requirements and ethical issues give the healthcare 

organizations the possibilities to realize the full benefits of artificial intelligence for patient’s safety to make such emergent 

technologies more trusted [50]. 

7. Future Directions and Innovations in Healthcare Cybersecurity and AI Integration 

With increased advanced digital healthcare organizations, knowledge in safety and artificial intelligence are two essential areas 

likely for growth in the assessment of patient and organization functions. While this has presented new opportunities because 

threats are evolving with increasing cyber risks and healthcare systems improving their technology. Due to these events, potential 

threats, healthcare organizations are starting to look for future developments in both artificial intelligence and the enhancement of 

cybersecurity measures [51]. 
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AI-Driven Predictive Analytics and Threat Intelligence: When in discussion of healthcare cybersecurity threats and its 

solutions, AI based predictive analysis is the suppression of innovation. An AI system in its attempt to be a machine learning model 

can expand a dataset to detect patterns of security threats to prevent such occurrences. We can apply the above models to predict 

network infringements, ransom ware attacks and data breaches so that the health care organizations can counteract them before the 

situation escalates. The threat intelligence enhancement will enable minimize the chances and effects of cyber threats such as 

hacking within the operation of the healthcare experienced providers while make key structures such as patient information more 

secure [52]. AI may also enhance threat hunting – using advanced AI with the participation of cybersecurity specialists to find 

threats in a network that others can’t. Traditional methods of threat detection are derived solely on the threat signatures, while the 

AI solutions can identify possibly new modems of attack. When advanced technological frameworks in AI are implemented, the 

system will be in a position to detect and handle unidentified threats improving on the overall security of healthcare entities [53]. 

Block chain for Data Integrity and Security: Another emerging idea is to use block chain and AI in the healthcare industry so 

that the data collected is reliable. Other decentralized database include block chain where; patient details are stored on a database 

that is convenient to check on to monitor alterations made on patients records. When taken together with block chain technology, 

the healthcare organizations can create an environment conducive for storing patient data since this kind of information cannot be 

deleted or changed. This technology also makes the medical information that is required to be exchanged by different institutions 

to be exchanged on an interoperable basis on this technology platform while retaining the privacy and security of the patient as 

well as data integrity of the recorded medical information [54]. Block chain can further enhance the cybersecurity of healthcare 

because applying the block chain security model, the attackers can rewrite or delete records of the block chain but it will be revealed 

instantly. Just like in case with block chain where every participant will have his/her copy of the information, any change that is 

made without the consent of the other parties can easily be realized due to inconsistency in record. This could effectively transform 

the Chapter Two changing face of protecting health related information and managing the flow of information between the different 

stakeholders in the provision of health services [55]. 

AI-Enhanced Medical Device Security: In recent yrs. the use of interconnected med devices has surged & the security of these 

devices is an issue of contention. The creation of the Internet of Medical Things term introduces new challenges because most 

connected devices do not have adequate security considerations. Prominently discussed in the recent years, it is the development 

of the AI will likely be integrated into the operating and security systems of the above devices in the future advancements in the 

sphere of healthcare cybersecurity. Using AI it can be possible to monitor the behavior of the devices in the health sector and alert 

the security team when the device is planning to harm any patient [56]. For instance, AI can be built to continuously monitor the 

working of such life-related gadgets as pacemakers, insulin pumps, or ventilators, alert the stakeholders of the failure in its 

operation and attempts to tamper with it. Further, the AI systems can also manage device’s software and firmware to prevent any 

difficulties that may lead to hacker easy market infiltration [57]. 

AI-Powered Cybersecurity Automation: Therefore, as the quantity and quality of cyber threats increase, the utilization of 

automated systems controlled by artificial intelligence in health care systems will persevere to counter threats effectively and in 

this way, avert the effect of the cyber threat to health care systems. They opine that, because there are AI systems capable of 

autonomously responding to events, they can help move towards the goal of addressing cybersecurity threats with less human 

interaction. For example, if the AI system detects a form of malice, it can possible give an attacking threat or exist an infected 

device before it can spread widely to other devices in the network [58]. This automation will also be implemented to the 

vulnerability management where AI will also be able to be scanning for security threats in the healthcare system and make 

modifications at real-time. As the technology sits and other better and more improved AI systems are developed a healthcare 

provider can also attend to the multiple and ever changing roles of cyber-attacks as it also addresses the patient [59]. 

AI and Cybersecurity in Personalized Healthcare: As we move towards a more personalized medicine environment ourselves 

in precision medicine and particularly when attribute unique patient identifier to a patient’s data Artificial Intelligence and cyber- 

security will increase in their functionality as a means of guarding patient data. Too much data need to be accrued from various 

sources such as biochemical and DNA, digital and monitoring devices, etc in PPM. The issue arises of how the information that is 

as sensitive as this can be protected from contemporary cyber threat and simultaneously address the needs of the clinicians and 

researchers who require it in delivery of tailor made therapeutic interventions [60]. Neural networks are quite useful in the 

management and especially the security of such a large amount of data by means of inferring usage patterns and only permitting 

users who are allowed to access patients’ electronic health record. Moreover, AI can help in administration and encryption of 

patient information; patient information can therefore be de-identified and patient data safeguarded but at the same time used for 

such formulation of precision medicine [61]. 
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Ethical AI and Privacy Protection: This is perhaps one of the major challenges that will persist with artificial as the technologies 

are built and deployed in the years to come. Possible future advancement of AI healthcare cyber-security will involve further 

refining algorithmic bias, increasing AI-Healthcare transparency, as well ongoing improvements of the patient’s rights. It shall 

only be ethical to prototype AI on the principles of; fairness and explain ability and accountability to get to the decision making 

for any patient, to adhere to the privacy regulations where necessary, HIPAA, and GDPR [62]. 

In addition, it shall also go on strengthening greater and wider concepts of privacy that will let the patient own the records fully. 

Again, the innovative adoption of, AI and cybersecurity technologies may be fostered by the fact that patients grant their consent 

with their healthcare treatment and that privacy comes as the key element of developing healthcare technology. The upcoming 

years of healthcare cybersecurity and Artificial intelligence in healthcare have bright future and spectacular innovations are 

expected to transform the security, productivity and individuality of the healthcare delivery system. However, health systems 

require adopting integrated system solutions including AI based predictive analytical solutions, block chain, automated response 

systems for IoMT devices, and secure management of IoMT to build a healthier health care environment that has strong protection 

mechanisms to counter the increased susceptibility originating from cyber risks [63]. In the future when these technologies would 

have advanced more, it will be beneficial in offices of resolving the previously mentioned ethical, legal, and privacy concerns to 

ensure the usage of effective potential of AI in healthcare is maximized as much as possible. 

8. Conclusion 

In terms of records and innovation, the application of AI in the healthcare cybersecurity is quite outstanding but with really steep 

challenges. This is because most of the healthcare systems are today implementing Artificial Intelligence in their operations and 

leaving data and crucial frameworks vulnerable to hackers is dangerous. Hence, the article under discussion focuses on the value 

of the AI application for enhancing security through the utilization of the threat recognition, swift action, and preventive strategies 

and the presence of the threats that is linked to the data theft, system vulnerability, and privacy rights. The patient data privacy and 

the control of the information can be achieved only through the use of the AI solutions. Foundational processes like the HIPAA & 

the GDPR as foundational architectures about security outworking’s yet the about architectures to fit technology shifts in the AI 

technology must be enhanced. Nevertheless, there are equally major facets in this discourse, which are ethical like, transparency, 

impartiality, and accountability in the artificial intelligence algorithms for supporting the healthcare patients without biased towards 

the patients having some negative attributes or features that are perceived negatively in the society. 

These innovations in health care cybersecurity the integration of AI with block chain to ensure data integrity, AI within the security 

of medical devices, self-energized cybersecurity measures, indicate that future cybersecurity measures are interactive, proactive, 

and superior to threats. However, as such complicated systems are built, the essential question is how to maintain trust with the 

patients and ensure that the practical applications of AI will not be fully unethical. The future of HC cyber security will follow 

correlations about the technological one and about the elaboration of mixed compliance and responsibility requirement notions. AI 

specifically has a capacity on changing the healthcare cybersecurity model through smarter solutions on new emerging tactful 

threats health care organizations are facing today. However, for it to realize this potential, the healthcare providers are faced with 

difficult legal, ethical and technological demands. What this means is that the healthcare industry has to come up with new forms 

of regulation and data protective measures, and embrace an ethical way through which artificial intelligence can be used to improve 

the security of the health care sector with reference to the patient’s data as well as the strategic advanced safety of the health care 

sector. 
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