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ABSTRACT 

The transformation of healthcare from conventional diagnostic 

methods to sophisticated computational systems signifies a 

notable paradigm shift. Artificial Intelligence (AI), which 

includes Machine Learning (ML) and Deep Learning (DL), has 

emerged as a revolutionary force capable of mimicking human 

intelligence to analyze intricate multi-omic, clinical, and 

behavioral datasets. This narrative review seeks to evaluate the 

advantages and disadvantages linked to the incorporation of AI 

into healthcare, emphasizing potential biases, transparency, 

data privacy, and safety risks, while examining the current state 

of AI implementation in medical institutions. A systematic 

literature review was performed, focusing on peer-reviewed 

studies that connect AI, ethics, and health. A thematic analysis 

was utilized to consolidate findings from academic databases, 

concentrating on eligibility criteria that excluded non-English 

and non-peer-reviewed content to guarantee high-quality 

evidence synthesis. The results reveal that AI adoption is 

swiftly increasing across various fields, including diagnostic 

imaging, predictive analytics, personalized medicine, and drug  

discovery. Nevertheless, significant challenges remain concerning data provenance and 

confidentiality. The rise of third-party datasets presents risks to traditional de-identification 
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methods, and "hasty generalization" in ML models can reinforce systemic biases if 

algorithms are trained on non-representative data. While technologies such as blockchain 

provide potential solutions for data integrity and patient ownership, ethical issues related to 

insurance discrimination and the "black box" nature of complex correlation patterns continue 

to be critical obstacles. AI signifies a fundamental change in medical practice, presenting the 

opportunity to improve patient outcomes and institutional efficiency. To ensure responsible 

implementation, future initiatives must concentrate on enhancing model transparency, 

guaranteeing data interoperability, and establishing strong regulatory frameworks that align 

technological innovation with ethical standards. 

 

KEYWORDS: Artificial Intelligence (AI) in Healthcare, Machine Learning in Medicine, 

Deep Learning in Healthcare, Healthcare Technology Innovation, Predictive Analytics in 

Healthcare, Automation in Healthcare. 

 

1 INTRODUCTION 

Artificial Intelligence (AI) encompasses a collection of technologies that enable machines 

and computers to replicate human intelligence. These AI technologies have been designed to 

analyze a wide range of health data, which includes patient information derived from multi-

omic approaches, as well as clinical, behavioral, environmental, and pharmaceutical data, 

along with information found in biomedical literature. Due to its ability to automate 

numerous tasks that currently necessitate human involvement, AI has garnered significant 

interest across various sectors.
[1]

 AI techniques are now frequently employed to assist in areas 

such as computer vision, speech recognition, and natural language processing (NLP). In the 

realm of healthcare, the swift advancement of computer hardware and software applications 

in recent years has promoted the digitization of health data, thereby creating new 

opportunities for the development of computational models and the utilization of AI systems 

to derive insights from data. AI technologies are capable of mimicking human intelligence at 

multiple levels. Both machine learning (ML) and deep learning (DL) are branches of AI. ML 

enables systems to learn from data at a fundamental level, while DL represents a more 

advanced form of ML that employs intricate structures to construct models. Traditional AI 

methods (such as expert systems), as noted by Obemeyer and Emanuel, can “apply general 

principles about medicine to new patients” in a way that resembles the experience of medical 

students during their initial year of residency.
[2]

 ML extracts rules from the data, akin to the 

learning process a physician undergoes during their residency. One of the difficulties 
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encountered with conventional machine learning techniques, such as logistic regression or 

support vector machine (SVM) methods, is the requirement for significant human 

involvement in feature engineering. Feature engineering refers to the process of deriving 

higher-level feature representations from raw patient data. Deep learning approaches tackle 

this issue by implementing an end-to-end learning framework, utilizing raw patient 

information as input and transforming it into outcomes through several layers of nonlinear 

processing units (i.e., neurons).
[3]

 This methodology reduces the necessity for human input in 

high-level feature engineering. Nevertheless, human expertise remains crucial for the design 

of suitable deep learning model architectures and for the fine-tuning of optimal model 

parameters. The challenge of reducing the extent of human intervention needed to create 

these architectures continues to be a persistent issue in the field. 

 

2. A BRIEF HISTORY OF AI 

"Artificial Intelligence" denotes a computer system capable of learning and making decisions 

based on its own accumulated experiences, distinguishing it from expert, decision support, or 

rules-based systems that leverage the enhanced speed and accuracy of computers, yet rely 

entirely on human expert reasoning.
[4] 

 The initial applications of expert systems in healthcare 

were crafted to replicate human reasoning processes, but they were inherently limited by the 

confines of established medical knowledge. Recent endeavors to create a learning computer 

in healthcare employ more cognitive computing strategies, focusing on teaching the computer 

to process and synthesize both medical literature and medical records to enhance the 

efficiency and accuracy of applying medical knowledge to diagnostic and treatment 

challenges. This approach aims to enable the computer to identify patterns and propose 

solutions that may not have been previously evident. A tangible illustration of this evolved 

methodology can be found in the realm of gaming. In the 1990s, IBM's Deep Blue computer 

was programmed with all known strategies for chess, enabling it to determine the optimal 

response in any situation and ultimately defeat the world chess champion, Garry Kasparov.
[5]

 

Conversely, the recent advancement of AlphaGo was achieved by instructing it in the rules of 

Go, training it at a foundational level, and subsequently allowing it to compete against 

another computer to learn independently. Consequently, the computer developed new 

winning strategies autonomously and triumphed over human grandmasters using tactics that 

challenged established theories of the game.
[6,7]

 The regulations governing chess and Go are 

widely recognized, as are the intricate and diverse tactics employed in both games. When 

implementing AI strategies in healthcare, it is crucial to acknowledge that we have not fully 
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discovered all the principles that dictate the functioning and dysfunction of our bodies and 

minds. Although we aim to utilize our existing knowledge, we also aspire for AI systems to 

enable us to gain new insights and understanding. 

 

3. METHODS 

3.1 Overview 

This narrative review seeks to evaluate the advantages and disadvantages linked to the 

incorporation of AI in health care, primarily concentrating on possible biases, transparency 

challenges, data privacy issues, and safety hazards. A literature review was performed to 

investigate the existing environment of AI applications in health care and to pinpoint 

pertinent ethical, regulatory, and safety factors.
[8] 

 

3.2 Eligibility Criteria 

Specific inclusion and exclusion criteria were defined to direct the selection of studies for this 

narrative review. Studies were included if they pertained to the three fundamental concepts of 

AI, ethics, and health, and were composed in the English language. Articles were excluded if 

they failed to explicitly address all three core concepts of AI, ethics, and health, or if they 

were not written in English. Furthermore, studies that concentrated exclusively on ethics and 

big data without a clear reference to AI methods or applications were also excluded. Non-

peer-reviewed academic literature, including letters, non-peer-reviewed conference 

proceedings, as well as books and book chapters, were excluded as they were considered 

irrelevant to this review. No limitations were imposed concerning the publication date or 

study design to guarantee a comprehensive overview of the subject.
[8] 

 

3.3 Selection and Sources of Evidence 

All records identified from the academic literature searches were imported into the reference 

management software EndNote (Clarivate). Following the removal of duplicate records, a 

two-step screening process was implemented: an initial screening of titles and abstracts, 

succeeded by a full-text review. The full-text reviews were carried out to confirm that the 

chosen studies offered significant insights for the narrative synthesis.
[8] 

 

3.4 Data Charting Process 

Data charting forms were created and improved in accordance with the narrative review 

research question. These forms contained sections for documenting various data points, 

including the aim of each paper, the institutional affiliations of the authors, the year of 
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publication, the country of the first and corresponding authors, disclosures of conflicts of 

interest, the relevant health context, the AI applications or technologies mentioned, ethical 

concepts, issues or implications discussed, references to global health, and suggestions for 

future research, policy, or practice. Data were entered directly into the data charting form 

along with corresponding page numbers to guarantee precision.
[8] 

 

3.5 Synthesis of Results 

The analysis of data encompassed thematic elements. Thematic analysis was performed 

inductively, producing open descriptive codes derived from a selection of records. These 

codes were assigned to pertinent data points throughout all records, with additional codes 

incorporated as necessary. Subsequently, these codes were categorized into themes, 

facilitating the recognition of similarities and deficiencies within the literature. The findings 

are conveyed in a narrative format.
[8] 

 

4. RISKS AND CHALLENGES 

Although there is significant potential for AI applications utilizing claims data, this potential 

comes with inherent risks and challenges. Matters concerning confidentiality, the clarity of 

scope, suitable methodology, and the transparency of results must be resolved. 

 

4.1 Data Provenance: Confidentiality and Quality 

Many ethical issues concerning confidentiality can be addressed through the anonymization 

of data. Previously, the elimination of social security numbers, phone numbers, names, and 

most date of birth details was adequate for data anonymization. However, the recent rise of 

third-party datasets (such as social media and cell phone tower access records) has opened up 

new possibilities for triangulating data points and identifying individuals within the dataset.
[9]

 

This situation presents further challenges and highlights the potential necessity for improved 

de-identification methods that guarantee shared information cannot be utilized to infer 

personal details, even when used in conjunction with pattern detection techniques. 

 

4.2 Data Use: Interpretation of Methodological Approaches 

Similar to traditional statistical techniques, AI algorithms that are based on biased data will 

result in biased predictions. For example, supervised machine learning algorithms identify 

relationships between outcome and predictor variables after being trained on a collection of 

examples where the true outcome is known. These algorithms may struggle to classify new 

examples that significantly differ from those they have previously encountered. In the field of 



www.wjpr.net      │     Vol 15, Issue 2, 2026.      │     ISO 9001: 2015 Certified Journal      │ 

 

 

Dhimar et al.                                                                       World Journal of Pharmaceutical Research 
 

565 

machine learning, this issue is termed "hasty generalization."
[10]

 Although this challenge is 

not exclusive to AI, the swift pace at which individuals can now analyze extensive datasets 

has sparked concerns that some argue the necessity for evidence of causal relationships is 

redundant; they believe that large databases alone suffice, and that the data will convey the 

message on its own.
[11]

 While intricate correlation patterns can be beneficial for making 

predictions, they may offer limited insight into the reasons behind certain events.
[12]

 The 

importance measures
[13,14]

 and the highly interpretable AI models
[15]

 mentioned earlier can be 

advantageous in this context. Utilizing AI or any statistical tool necessitates thorough 

consideration of both the foundational data and the outcomes. Most claims databases exhibit 

inherent biases due to sample selection (for example, the traits of the insured population and 

differing standards of care), which may render results non-generalizable to other 

demographic groups. For example, assessing the impact of a drug that necessitates a highly 

demanding treatment on a subpopulation with a strong adherence rate may lead to an 

overestimation of the drug's effectiveness in the broader population. Furthermore, the choices 

made in practical applications based on the results of an algorithm can have enduring 

consequences (for instance, if an individual is wrongly denied insurance because their profile 

shares certain characteristics with at-risk groups).
[16]

 Enhancing claims data with insights 

from additional sources may mitigate the risk of bias stemming from unobserved variables. 

As previously mentioned, particularly comprehensive data can also serve to triangulate and 

substitute for information that remains absent. Nevertheless, instead of depending on 

technology to rectify potential problems after the fact, recent studies have explored whether 

technology can assist in the proactive collection of more comprehensive, rich, and less biased 

datasets. For instance, the blockchain technology linked to bitcoin is being evaluated as a 

viable means to securely store healthcare information. Individuals would retain ownership of 

their personal data and might receive financial incentives for making it broadly accessible. 

Furthermore, blockchain technology could facilitate the documentation of the origin, 

accuracy, and selection of the data utilized in research. This could significantly alleviate the 

prevalent challenges associated with replicating published medical studies. In a related 

context, this documentation could diminish the likelihood of selectively reporting results.
[17] 

 

4.3 Usage: Prevention of an Adverse Welfare Impact from Discrimination 

Just as AI algorithms can assist in identifying a disease at its initial stage, they can also aid in 

forecasting future healthcare expenses and, in theory, be utilized to modify insurance 

premiums based on various personal attributes. If an insurance provider can accurately 
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predict illnesses, market competition might result in reduced premiums for individuals who 

are likely to be healthier and increased premiums for those who are expected to be less 

healthy, even if the factors used for such predictions are outside an individual's control. Even 

if this process could be effectively executed, it may prove to be economically inefficient. An 

individual uncertain about their future health would prefer to stabilize their future income 

across different potential scenarios (e.g., being sick versus being healthy). This individual 

would seek insurance; however, if the insurance firm possesses dependable forecasting 

capabilities, competition could jeopardize that person's chances of securing insurance, 

ultimately leaving them in a worse financial position. The degree to which such insurer 

strategies are currently implemented and the extent to which they should be restricted by 

legislation is frequently a topic of discussion, especially since analogous concerns arise in 

various other sectors. For instance, studies regarding access to credit have investigated the 

application of variables associated with race and gender in the assessment of loan 

applications and the possible discrimination against specific demographics.
[18,19]

 The core 

issue in these instances is not the methodology itself, but its application. For instance, let us 

consider a scenario where loans are assessed by a panel that includes individuals with 

inherent biases (e.g., against immigrant or older loan applicants). If an algorithm is designed 

to replicate the decisions made by these individuals (i.e., to forecast the loan approval 

outcome), it will inadvertently perpetuate these biases. Conversely, if the algorithm is 

developed to predict the future returns on the investments made (i.e., the loans), it may 

demonstrate that impartial decisions yield superior results and thus offer more favorable 

recommendations. In such a scenario, AI algorithms could, for instance, better align loan 

decisions with the long-term profit objectives of firms while simultaneously mitigating 

biases.
[20]

 Consequently, AI methodologies are not intrinsically beneficial or detrimental, 

biased or unbiased. They reflect the intentions behind their development. Notably, AI and 

claims data can be leveraged to scrutinize the magnitude of the potential insurance 

discrimination issue by analyzing the distribution of insurance premiums and pinpointing the 

groups that gain from various scenarios of harmonization versus customization of premium 

rates. 

 

5. AI ADOPTION IN HEALTHCARE INSTITUTIONS 

The integration of artificial intelligence (AI) within healthcare institutions has accelerated 

significantly in recent years, introducing transformative solutions in numerous areas such as 
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patient care, diagnostic processes, and administrative functions. Below is a compilation of 

key factors that are facilitating the adoption of AI in healthcare institutions: 

 Diagnostic Advancements: Artificial Intelligence is increasingly being employed in 

diagnostic imaging, analyzing medical images with high precision to aid healthcare 

professionals in recognizing and diagnosing diseases. The diagnostic capabilities of 

radiology, pathology, and cardiology can all be enhanced through the use of AI software. 

These applications also contribute to expediting the interpretation of test results.
[21]

 

 Predictive Analytics for Patient Management: These analytics, powered by artificial 

intelligence, help in identifying patients who are at risk of developing specific diseases. 

Healthcare organizations leverage these insights to enable preventive interventions, 

customized treatment plans, and the efficient allocation of resources.
[21]

 

 Personalized Medicine: AI examines individual patient data, including genetic 

information, to tailor treatment plans according to the unique characteristics of the 

individual. The application of AI in personalized medicine enhances treatment efficacy 

while simultaneously minimizing the likelihood of adverse effects.
[21]

 

 Clinical Decision Support Systems: Clinical decision support systems that utilize artificial 

intelligence to analyze patient data, medical literature, and guidelines provide significant 

benefits to healthcare providers. These systems offer evidence-based recommendations, 

which assist in diagnosis and treatment planning.
[21]

 

 Administrative Efficiency: AI is employed to optimize administrative tasks, such as 

appointment scheduling, billing, and claims processing. By automating these 

administrative responsibilities, medical professionals can focus more on delivering high-

quality care to patients.
[21]

 

 Remote Patient Monitoring: AI facilitates the ongoing observation of patients via 

wearable devices and sensors. This technology allows for the early identification of 

potential health issues and enhances preventative care.
[21]

 

 Telemedicine and Virtual Health Services: AI enhances telemedicine experiences by 

providing virtual health assistants, automating triage processes, and enabling remote 

consultations. AI-powered virtual health services improve accessibility and extend 

healthcare beyond conventional settings.
[21]

 

 Drug Discovery and Development: AI accelerates the drug discovery process by 

analyzing extensive databases and identifying potential medication candidates. The 

pharmaceutical industry can leverage AI-driven approaches to hasten the identification of 

promising molecules and streamline clinical trials.
[21]

 



www.wjpr.net      │     Vol 15, Issue 2, 2026.      │     ISO 9001: 2015 Certified Journal      │ 

 

 

Dhimar et al.                                                                       World Journal of Pharmaceutical Research 
 

568 

 Healthcare Robotics: AI-driven robots are utilized in surgical procedures, rehabilitation, 

and patient care to enhance precision and efficiency. Surgical robots enable surgeons to 

perform more intricate operations with greater accuracy.
[21]

 

 Data Security and Privacy Measures: AI is employed to bolster data security protocols 

and ensure adherence to privacy regulations. Safeguarding patient information 

necessitates advanced encryption techniques, de-identification processes, and secure data 

storage solutions.
[21]

 

 Continuous Learning and Training: AI contributes to the professional development of 

healthcare professionals by offering virtual training modules and simulations. Providing 

staff with opportunities for ongoing education ensures they can effectively utilize AI 

technologies.
[21]

 

 

The integration with current systems, data interoperability, ethical considerations, and the 

necessity for AI technologies to adhere to regulatory standards are significant challenges that 

must be addressed prior to the widespread adoption of AI, notwithstanding the promising 

advancements that have been achieved. Overcoming these challenges is crucial for the 

successful and responsible implementation of AI in healthcare institutions, so let us proceed 

with urgency! The synergistic relationship between AI systems and healthcare professionals 

presents vast opportunities for enhancing patient outcomes and improving healthcare 

efficiency. This potential is expected to expand further as technology progresses.
[21] 

 

6. CONCLUSION 

The shift from "stethoscopes to supercomputers" signifies more than merely a technological 

advancement; it indicates a profound transformation in the framework of medical practice. As 

this review has illustrated, Artificial Intelligence has transcended the realm of futuristic ideas 

and is now a contemporary reality that is actively improving diagnostic precision, 

customizing treatment strategies, and alleviating administrative challenges within healthcare 

organizations. 
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