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INTRODUCTION 

The healthcare industry has been undergoing a 

transformative shift due to the integration of Big Data 

and Artificial Intelligence (AI). They offer new 

opportunities to improve patient care, optimize 

operational processes, and advance medical research. Big 

Data refers to the vast and complex sets of structured and 

unstructured data collected from various sources such as 

electronic health records, medical imaging, wearable 

devices and genomic data. Whereas Artificial 

Intelligence deals with the machine learning, natural 

language processing and other advanced computational 

techniques that enable system to analyse and make 

predictions based on these vast datasets. 

 

In healthcare, Big Data and AI offer the potential to 

revolutionize diagnostics, treatment planning, drug 

discovery, personalized medicine and healthcare 

management. For instance, AI can analyze medical 

images to detect diseases earlier and more accurately 

than human experts. However, these advancements raise 

important ethical and legal considerations that need to be 

carefully addressed to ensure patient safety as well as 

privacy.  

 

The purpose of this review article is to comprehensively 

examine the ethical and legal implications arising from 

the integration of Big Data and AI in healthcare. The 

article aims to provide a thorough understanding of the 

challenges and potential solutions to ensure that these 

technologies are harnessed responsibly and ethically. 

 

Application of ai in health care 

Diagnosis and Prediction-based diagnosis: AI is being 

used to support diagnosis in several ways, including in 

radiology and medical imaging. AI is being evaluated for 

use in radiological diagnosis in oncology (thoracic 

imaging, abdominal and pelvic imaging, colonoscopy, 

mammography, brain imaging and dose optimization for 

radiological treatment), in non-radiological applications 

(dermatology, pathology), in diagnosis of diabetic 

retinopathy, in ophthalmology and for RNA and DNA 

sequencing to guide immunotherapy. As AI improves, it 

could allow medical providers to make faster as well as 

more accurate diagnosis. AI could be used for prompt 

detection of conditions such as stroke, pneumonia, breast 

cancer by imaging, coronary heart disease by 

echocardiography and detection of cervical cancer. AI 

might also be used to predict illness or major health 

events before they occur. 

 

Clinical care: Clinicians might use AI to integrate 

patient records during consultations, identify patients at 

risk and vulnerable groups, as an aid in difficult 

treatment decisions and to catch clinical errors. In LMIC, 

for example, AI could be used in the management of 

antiretroviral therapy by predicting resistance to HIV 

drugs and disease progression, to help physicians 

optimize therapy. Health-care workers will have to adapt 

their clinical practice significantly as use of AI increases. 

AI could automate tasks, giving doctors time to listen to 

patients, address their fears and concerns and ask about 

unrelated social factors, although they may still worry 

about their responsibility and accountability. 
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ABSTRACT 
The rapid integration of Big Data and Artificial Intelligence (AI) technologies into the healthcare sector has 

ushered in an era of transformative potential, offering innovative solutions for patient care, diagnosis, and 

treatment. However, this advancement also raises significant ethical and legal concerns that demand careful 

examination. This abstract presents a comprehensive overview of the ethical and legal implications associated with 

the implementation of Big Data and AI in healthcare. It explores issues related to patient privacy, data security, 

bias and fairness in algorithms, informed consent, liability, and regulatory frameworks. By addressing these 

concerns, we aim to foster a deeper understanding of the challenges and opportunities posed by the intersection of 

Big Data and AI in the healthcare domain. 
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Emerging trends in the use of AI in clinical care: 

 The evolving role of the patient in clinical care: 

AI could eventually change how patients self-

manage their own medical conditions, especially 

chronic diseases such as cardiovascular diseases, 

diabetes and mental problems. AI could assist in 

self-care, including through conversation agents 

(e.g. “chat bots”), health monitoring and risk 

prediction tools and technologies designed 

specifically for individuals with disabilities. While a 

shift to patient-based care may be considered 

empowering and beneficial for some patients, others 

might find the additional responsibility stressful, and 

it might limit an individual’s access to formal 

health-care services. 

 

 The shift from hospital to home-based care: 
Telemedicine is part of a larger shift from hospital- 

to home-based care, with use of AI technologies to 

facilitate the shift. They include remote monitoring 

systems, such as video-observed therapy for 

tuberculosis and virtual assistants to support patient 

care. The shift to home-based care has also partly 

been facilitated by increased use of search engines 

(which rely on algorithms) for medical information 

as well as by the growth in the number of text or 

speech chatbots for health care, the performance of 

which has improved with improvements in natural 

language processing, a form of AI that enables 

machines to understand human language. 

 

 Use of AI to extend “clinical” care beyond the 

formal health-care system: AI applications in 

health are no longer exclusively used in health-care 

systems (or home care), as AI technologies for 

health can be readily acquired and used by non-

health system entities. This has meant that people 

can now obtain health-care services outside the 

health-care system. 

 

 
 

Ethical implications 

Ethical Implications can include, but are not limited to: 

Risk of distress, loss, adverse impact, injury or 

psychological or other harm to any individual or 

participant group.  

 

Ethics in artificial intelligence 

AI is typically implemented as a system comprised of 

both software and hardware. From a Software standpoint, 

AI is mainly concerned with algorithms. An artificial 

neural network (ANN) Is a conceptual framework for 

developing AI algorithms. It’s a human brain model 

made up of an Interconnected network of neurons 

connected by weighted communication channels. 

 

As AI products evolve, data volume increases, and new 

data elements are added to the AI System. While 

developers may use de-identified data to address 

potential biases, adding new data Also increases the 

probability of accidentally introducing identifiable data.  

 

Organizations should Continually assess risks and 

potential impacts of their AI systems and the identifiable 

data they Produce. As AI products evolve, data volume 

increases, and new data elements are added to the AI 

system. While developers may use de-identified data to 

address potential biases, adding new Data also increases 

the probability of accidentally introducing identifiable 

data. 

 

Organizations Should continually assess risks and 

potential impacts of their AI systems and the identifiable 

data they produce. 

 

There are several ethical implications in the intersection 

of healthcare and artificial intelligence (AI). Some of the 

key ethical concerns include: 

Privacy and data security: AI systems in healthcare 

often require access to large amounts of personal health 

data. Ensuring the privacy and security of this data is 

crucial to protect Patients’ confidentiality and prevent 

unauthorized access or misuse. The effectiveness of AI 
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often hinges on the availability of large volumes of 

personal data. As AI usage expands, concerns arise 

regarding how this information is collected, stored, and 

utilized. 

 

Bias and fairness: AI algorithms can be biased if they 

are trained on biased datasets, Leading to unequal 

treatment or discrimination. It is important to ensure that 

AI systems Are fair and do not perpetuate existing biases 

in healthcare, such as racial or gender Disparities. AI 

systems are trained on massive amounts of data, and 

embedded in that data are societal biases. Consequently, 

these biases can become ingrained in AI algorithms, 

perpetuating and amplifying unfair or discriminatory 

outcomes in crucial areas such as hiring, lending, 

criminal justice, and resource allocation. 

 

Accountability and Transparency: AI systems can be 

complex and opaque, making it Difficult to understand 

how they arrive at their decisions.AI in critical domains 

like health care or autonomous vehicles, transparency is 

vital to ascertain how decisions are made and who bears 

responsibility for them. Clarifying accountability is 

particularly important when AI systems make errors or 

cause harm, ensuring appropriate corrective actions can 

be taken. AI, which helps characterize the model’s 

fairness, accuracy, and potential bias. 

 

Legal implications in ai 

One of the most important legal issues related to AI is 

data privacy and protection. AI algorithms rely on large 

amounts of data to learn and make predictions. 

 

Some of the key legal implications and challenges 

associated with AI technology are discussed below: 

Intellectual property: One of the most significant legal 

implications is in the area of intellectual property. AI 

technology can be used to generate creative works, such 

as music, art, and writing, which raises questions about 

who owns the copyright to these works. In some cases, 

the copyright may belong to the person or organization 

that created the AI system, while in other cases, the 

copyright may belong to the person or organization that 

provided the data or training that the AI system used to 

generate the work. 

 

Privacy and Data protection: AI technology often 

relies on large amounts of data to function effectively, 

which raises concerns about privacy and data protection. 

For example, AI systems may collect and analyze 

personal data, such as biometric information or internet 

browsing history, which could be used for nefarious 

purposes if not properly protected. As a result, there are 

several laws and regulations in place around the world to 

protect personal data, such as the General Data 

Protection Regulation (“GDPR”) in the European Union 

and the California Consumer Privacy Act (“CCPA”) in 

the United States. 

 

Liability and Accountability: Another legal challenge 

associated with AI technology is the issue of liability and 

accountability. AI systems can make decisions and take 

actions autonomously, which raises questions about who 

is responsible for the consequences of those decisions 

and actions.AI technology continues to advance and 

become more integrated into various aspects of our lives, 

it will be important to establish clear rules and guidelines 

for liability and accountability. 

 

International governance: International governance is a 

key legal issue related to AI as it is borderless. It raises 

questions about international governance and which laws 

apply to AI. Laws and regulations will be needed to 

ensure that AI is governed in a consistent and 

harmonized manner across borders. Businesses must 

ensure that they are aware of the international laws and 

regulations related to their AI systems and comply with 

them. 

 

Cybersecurity: Cybersecurity is another important issue 

we need to consider when addressing legal challenges to 

the use of AI in healthcare. In the future, much of the 

healthcare-related services, processes, and products will 

operate within the Internet of Things (IoT). 

Unfortunately, much of the underlying infrastructure is 

vulnerable to both cyber and physical threats and 

hazards. 

 

Legal implications in big data 

There are several legal implications in big data that 

organizations need to consider: 

Privacy: Big data often involves the collection and 

analysis of large amounts of personal information. 

Organizations must comply with privacy laws and 

regulations, such as the General Data Protection 

Regulation (GDPR) in the European Union, which 

require obtaining consent for data collection, providing 

transparency about data usage, and ensuring data 

security. 

 

Data protection: Organizations must take appropriate 

measures to protect the data they collect and store. This 

includes implementing security measures to prevent 

unauthorized access, ensuring data accuracy and integrity, 

and having data breach response plans in place. 

 

Intellectual property: Big data often involves the use of 

copyrighted material, such as text, images, and videos. 

Organizations must ensure that they have proper data 

protection measures in place to safe their valuable 

information. 

 

Solutions to AI Risks 

Although AI has hazards, the healthcare industry cannot 

ignore its value. So, healthcare organizations can 

implement the following steps: 

Data security in healthcare is a critical concern in an era 

of digital transformation, where the integration of Big 

Data and Artificial Intelligence (AI) technologies has 

unlocked immense potential for improving patient care 
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and treatment outcomes. However, with great promise 

comes great responsibility. The healthcare sector must be 

vigilant in protecting sensitive patient information and 

complying with stringent privacy regulations. In this 

elaboration, we delve into the multifaceted aspects of 

implementing comprehensive data security measures in 

healthcare, exploring strategies, challenges, and best 

practices to safeguard patient data effectively. 

 

Comprehensive risk management plans: 

A data breach in the healthcare sector can have 

catastrophic consequences, not only for patients but also 

for the organizations entrusted with their data. To 

mitigate the risk of data breaches, it is essential to 

develop comprehensive risk management plans. These 

plans should encompass a variety of components to 

ensure robust data security. 

 

Supplier screening: 

One crucial element is the establishment of policies and 

procedures for screening third-party suppliers before 

granting them access to sensitive patient data. These 

suppliers may include software vendors, cloud service 

providers, or any external entities with a legitimate need 

to access healthcare data. 

 

Risk assessment: 

Risk assessment is another integral part of risk 

management. Healthcare organizations must 

continuously assess their vulnerabilities, potential 

threats, and the impact of a data breach. This involves 

identifying potential weaknesses in systems, processes, 

or personnel that may expose patient data to risks. 

 

Risk mitigation strategies: 

Once risks are identified, healthcare organizations need 

to develop and implement mitigation strategies. This 

may involve the deployment of advanced cybersecurity 

measures, such as encryption, intrusion detection 

systems, and regular system patching to address 

vulnerabilities promptly. 

 

Enhanced compliance monitoring: 

Staying compliant with data protection regulations is not 

a one-time effort but an ongoing commitment. Regular 

compliance monitoring and auditing are essential to 

identify and address any compromised data as quickly as 

possible. 

 

Frequent audits: 

Frequent audits of data handling practices and systems 

are critical for maintaining data security and compliance. 

These audits can uncover security weaknesses, non-

compliance issues, and opportunities for improvement. 

 

Incident response plans: 

In addition to audits, healthcare organizations should 

have well-defined incident response plans in place. 

These plans outline the steps to be taken in the event of a 

data breach, ensuring a swift and effective response to 

mitigate damage and notify affected parties, as required 

by law. 

 

Stringent data access controls: 

Stringent data access controls are foundational to data 

security. By limiting access to patient data based on roles 

and responsibilities, healthcare organizations reduce the 

risk of unauthorized access. 

 

Role-Based Access Control (RBAC): 

Role-Based Access Control (RBAC) is a widely adopted 

approach in healthcare data security. It ensures that only 

authorized personnel can access specific data based on 

their roles within the organization. For example, a nurse 

might have access to patient records for the patients they 

are directly caring for, while an IT administrator may 

have access to system configurations but not patient data. 

 

Two-Factor Authentication (2FA): 

Implementing two-factor authentication (2FA) adds an 

extra layer of security by requiring users to provide two 

forms of verification before gaining access to sensitive 

data. This helps prevent unauthorized access, even in 

cases where login credentials are compromised. 

 

Employee and Vendor education: 

People are often the weakest link in data security, 

making education a crucial component of any security 

strategy. 

 

Training programs: 

Healthcare organizations should establish comprehensive 

training programs to educate employees and third-party 

vendors on various aspects of data security. This includes 

patient consent procedures, data use limitations, security 

requirements, and limitations. 

 

Security awareness: 

In addition to formal training, fostering a culture of 

security awareness is essential. Employees and vendors 

should be encouraged to report suspicious activities, 

phishing attempts, or any security concerns promptly. 

 

Emphasis on patient Agency and Consent: 

Respecting patient rights and privacy is a fundamental 

ethical principle in healthcare. Emphasizing patient 

agency and consent is critical in data security efforts. 

 

Informed consent: 

Organizations should require informed consent from 

patients, especially when considering new uses of their 

data. Patients must be fully informed about how their 

data will be used and the purposes for which it will be 

employed. 

 

Right to withdraw data: 

Patients should also be clearly informed of their right to 

withdraw their data at any time. This empowers patients 

with the control over their personal information, 
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promoting transparency and trust in data handling 

practices. 

 

Addressing De-Identification Challenges: 

Anonymizing patient data while retaining its utility for 

research and analysis is a complex challenge. 

 

Advanced data protection methods: 

To address de-identification issues effectively, healthcare 

organizations should invest in advanced data protection 

and anonymization methods. These methods may include 

differential privacy techniques, data masking, or 

synthetic data generation. 

 

Regulatory compliance: 

Innovative approaches should align with evolving 

regulatory requirements. Healthcare firms are mandated 

to utilize cutting-edge and effective privacy protection 

solutions to protect patient data adequately. 

 

Future directions: 

Exploration of Potential Trends in AI and Big Data 

Ethics and Regulations in healthcare: As technology 

counties to advance, AI and Big Data will inevitably play 

an even greater role in healthcare. It’s anticipated that 

there will be a shift towards more adaptive and 

interpretable AI systems, addressing current challenges 

related to transparency and accountability. Ethical 

considerations will likely evolve to encompass newer 

concepts such as explainable AI, to ensure that medical 

decisions made by AI are understandable by healthcare 

professionals and patients alike. Moreover, regulations 

are likely to adapt to incorporate emerging technologies, 

striking a balance between enabling innovation and 

safeguard patient rights. 

 

Discussion on the need for interdisciplinary 

collaboration to address emerging challenges: The 

integration of AI and Big Data in healthcare necessitates 

collaboration between diverse disciplines. Healthcare 

professionals, ethicists, legal experts, data scientists, 

policy makers and technologies must work together to 

navigate the complex ethical and legal landscape. 

Interdisciplinary collaboration can lead to a more holistic 

understanding of challenges, ensuring that solutions are 

not only technologically feasible but also ethically and 

legally sound. 

 

Consideration of the role of professional 

organizations, Policymakers and Technology 

developers: Professional organizations such as medical 

associations and data protection agencies, have a pivotal 

role in shaping ethical guidelines and best practices for 

AI and Big Data in healthcare. Policymakers need to 

adapt regulations to address the unique challenges posed 

by these technologies. Technology developers hold a 

responsibility to design AI systems that prioritize ethical 

considerations, transparency and accountability. 

Ethical Guidelines and Standards: Professional 

organizations can lead the way by establishing clear 

ethical guidelines for AI applications in healthcare. 

These guidelines can provide a framework for 

responsible AI implementation, addressing patient 

privacy, bias mitigation, transparency and accountability.  

 

Regulatory frameworks: Policymakers need to engage 

with experts to develop regulations that strike a balance 

between facilitating AI driven innovation and ensuring 

patient safety, data privacy and informed consent. 

Adaptation of existing regulations and the creation of 

new ones maybe necessary to accommodate evolving 

healthcare technologies. 

 

Responsible development: Technology developers 

should integrate ethical considerations into the entire 

development lifecycle of AI systems. This includes 

ensuring data privacy, mitigating biases and enabling 

transparent decision-making processes within the 

algorithms. 

 

Education and Training: Interdisciplinary education 

and training programs can equip healthcare 

professionals, legal experts and technologists with the 

necessary skills to understand, navigate and address the 

ethical and legal complexities of AI and Big Data in 

healthcare. 

 

CONCLUSION 

In conclusion, the ethical and legal considerations 

surrounding big data and AI in healthcare should not be 

overlooked as the ethical and legal implications of 

utilizing big data and AI in healthcare are complex and 

multifaceted. So, navigating the ethical and legal terrain 

surrounding the use of big data and artificial intelligence 

(AI) in healthcare is crucial for shaping a better future. 

As technology continues to advance, it is crucial for 

healthcare professionals, policymakers, and society as a 

whole to navigate this terrain responsibly. By 

considering patient privacy, data security, transparency, 

and the potential biases of algorithms, we can harness the 

power of big data and AI to revolutionize healthcare 

while ensuring the preservation of individual rights and 

ethical practices as well as patient safety. With careful 

consideration and ongoing dialogue, we can strike a 

balance between innovation and ethical responsibility, 

ultimately leading to improved patient outcomes and a 

more equitable healthcare system. 

 

 

 

 

 

 

 

 


