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ABSTRACT 

The definition of artificial intelligence (AI) is the capacity of a computer or machine to mimic or 

simulate human intelligence. AI has been applied in different areas, including medicine. AI 

techniques have revolutionized the field of diagnosis, enabling the detection and prediction of 
diseases to be more accurate and efficient. This paper provides an overview of AI, machine learning, 

deep learning, and neural networks as they pertain to diagnosis and strengthening modern 

healthcare through technologies that can predict, grasp, learn, and act, whether it's employed to 

identify new relationships between genetic codes or to control surgery-assisting robots. 

Artificial Intelligence (AI) can help also to eliminate time-consuming data monitoring methods. The 
findings also indicate that AI-assisted clinical trials are capable of handling massive volumes of data 

and producing highly accurate results. Medical AI companies develop systems that assist patients at 

every level. Patients' medical data is also analyzed by clinical intelligence, which provides insights to 

assist them improve their quality of life. Artificial intelligence (AI) is bringing a paradigm shift to 

healthcare, powered by the increasing availability of healthcare data and rapid progress of analytics 

techniques. The application and use of AI applications in healthcare its future. A key challenge will 
be ensuring that AI is developed and used in a way that is transparent and compatible with the 

public interest, whilst stimulating and driving innovation in the sector. 

The complexity and rise of data in healthcare means that artificial intelligence (AI) will increasingly 

be applied within the field. The key categories of applications involve diagnosis and treatment 

recommendations, patient engagement and adherence, and administrative activities. Although there 
are many instances, in which AI can perform healthcare tasks as well or better than humans, 

implementation factors will prevent large-scale automation of healthcare professional jobs for a 

considerable period.  

KEYWORDS: Artificial intelligence, clinical decision support, electronic health record systems. deep 

learning; diagnosis; machine learning; neural Networks. 

WHAT IS ARTIFICIAL INTELLIGENCE (AI)?  

Artificial Intelligence is the intelligence shown by machines that can be helpful to perform several 

tasks using sentiment analysis and Natural Language Processing (NLP). This technology allows 

machines to learn on their own from past data and the given information, make sense of it, and use 

this information to do various business tasks. 

AI is a superset of Machine Learning and Deep Learning, and these technologies have their own sets 
of responsibilities while equipping machines. Machine learning has been the most successful type of 

AI in recent years and is the underlying approach of many of the applications currently in use. AI in 

healthcare is getting more sophisticated and efficient at supporting doctors and other medical 

professionals. Not only does this provide a real opportunity for growth within the profession, but it 

also means that tasks can be completed more quickly and at a lower cost. 

HOW IS ARTIFICIAL INTELLIGENCE (AI) USED IN HEALTH CARE? 

Artificial Intelligence (AI) uses computers and machine processes to simulate human intelligence and 

perform complex automated tasks. While they seek to reflect the abilities of the human mind, AI-

enabled machines are also capable of exceeding it in several ways, particularly by sifting through 

large volumes of big data efficiently to identify patterns, anomalies, and trends.  

Unsurprisingly, AI presents a wealth of opportunities to health care, where it can be used to enhance 
a variety of common medical processes – from diagnosing diseases to identifying the best treatment 

plans for patients facing critical illnesses like cancer. Robotic surgical equipment outfitted with AI 

can help surgeons better perform surgeries by decreasing their physical fluctuations and providing 

updated information during the operation.   
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INTRODUCTION 

Artificial intelligence (AI) simplifies the lives of patients, doctors and hospital administrators by 

performing tasks that are typically done by humans, but in less time and at a fraction of the cost.AI 

in healthcare shows up in several ways, such as finding new links between genetic codes, powering 

surgery-assisting robots, automating administrative tasks, personalizing treatment options and 
much more. 

The demand for healthcare services is ever increasing and many countries are experiencing a 

shortage of healthcare practitioners, especially physicians. Healthcare institutions are also fighting 

to keep up with all the new technological developments and the high expectations of patients with 

respect to levels of service and outcomes as they know it from consumer products including those of 
Amazon and Apple. The advances in wireless technology and smartphones have provided 

opportunities for on-demand healthcare services using health tracking apps and search platforms 

and have also enabled a new form of healthcare delivery, via remote interactions, available anywhere 

and anytime.  

Such services are relevant for underserved regions and places lacking specialists and help reduce 

costs and prevent unnecessary exposure to contagious illnesses at the clinic. Tele health technology 
is also relevant in developing countries where the healthcare system is expanding and where 

healthcare infrastructure can be designed to meet the current needs.  

AI IN HEALTHCARE APPLICATIONS 

 Improving medical diagnosis 

 Speeding up drug discovery 

 Transforming patient experience 

 Managing healthcare data 

 Performing robotic surgery 
Put simply, AI is reinventing — and reinvigorating — modern healthcare through machines that can 

predict, comprehend, learn and act. The advent of Artificial Intelligence (AI) has inaugurated a new 

era in healthcare, offering transformative possibilities for optimizing patient care delivery and 
refining operational processes. AI's potential to analyze vast datasets, provide predictive insights, and 

support clinical decision-making has captured the attention of healthcare stakeholders, driving an 

urgent need for structured frameworks facilitating its seamless integration.  

The envisioned framework aims to bridge the gap between cutting-edge AI capabilities and the 

practical implementation required to realize its potential benefits in healthcare settings. By 
leveraging insights from established practices and emergent trends, this framework offers a 

structured approach delineating the strategic incorporation of AI across various facets of healthcare. 

Key considerations such as personalized patient care, clinical decision support systems, predictive 

analytics, and operational efficiency enhancement serve as focal points within the proposed 

framework.  

AI TECHNOLOGIES USED IN HEALTHCARE 

Artificial Intelligence uses various technologies or algorithms in healthcare industries, and these are 

as follows: 

Machine Learning (Neural Network and Deep Learning): In healthcare, the main use of machine 

learning technology is precision medicine, which means predicting the best treatment protocols that 

are likely to be successful on a patient based on different patient characteristics and treatment 
context. 
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Robotics: Various physical robots are enabled with AI to perform different tasks in the healthcare 

sector. Nowadays, surgical robots are being used to provide help to surgeons for improving their 

ability to see, stitch wounds, and so on. 

Rule-based expert System: Rule-based expert system is based on a collection of it-then rules and is 

most widely used in the commercial sector.  

RPA: In the healthcare sector, Robotic process automation is used to perform repetitive tasks such 

as updating patient records or billing. It can also be used to extracting data when combined with 

other technologies. 

AI-BASED HEALTHCARE SYSTEM VS. TRADITIONAL HEALTHCARE SYSTEM 

AI-based Healthcare system: AI helps to predict and analyze data through electronic health records 

for disease prevention, diagnosis, and treatment of diseases, illness and other physical and mental 
impairments in human beings. 

Traditional Healthcare System:  

 In the existing healthcare system, treatments are only based on the current study. 

 It is very challenging to find the right doctor who knows you. 

 Lack of knowledge 

 Unexpected death due to human errors. 
Recent advances in artificial intelligence in the field of therapeutics 

Since Turing's proposal in 1950, AI has had a major impact on medicine. The advances of AI in 

medicine are shown in Figure 1A and 1B. 

 

ROLES OF ARTIFICIAL INTELLIGENCE (AI) IN HEALTHCARE 

Nowadays, AI is a widely used technology worldwide, which plays a very crucial role in each sector, 
such as gaming, banking, agriculture, etc. AI also plays a very important role in the healthcare 

sector, such as decreases prediction and prevention, Drug research and manufacturing, deceases 

treatments, surgery and patient monitoring, etc. 
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Artificial Intelligence helps to analyze and predict the type of deceases, and it's a method of 

prevention based on gathering past data through electronic health records for disease prevention and 

diagnosis and later used in various decease prediction and treatment. However, AI also gathers this 

data from the traditional approach of doctors, such as X-Ray. 

Current Research of AI in Healthcare: AI has developed exponential growth in the research 
industry. AI-related to healthcare sectors like Dermatology, Radiology, Screening, Psychiatry and 

Drug Interactions, etc., over the next five years. 

Radiology: The use of Artificial Intelligence in the radiology department is continuously increasing in 

recent years. AI is being used in various radiology fields to detect and diagnose diseases through 

technology such as Computerized Tomography (CT) and Magnetic Resonance (MR) imaging.  

Screening: AI is also most widely used in the screening field for the healthcare department. Some of 
the resources say that skin cancer could be detected more accurately by an artificial intelligence 

system in comparison to a dermatologist or human specialist. AI algorithm also helps to detect 

prostate cancer with more accuracy than human experts. 

Psychiatry: AI applications are used to study anxiety and depression and are still in a phase of 

proof-of-concept. A big company Facebook implemented the screening for suicidal ideation. These 
types of applications raised various professional, ethical and regulatory questions for the 

professionals of the healthcare industry. 

Primary Care: Primary care is one of the key development areas for AI technologies such as 

predictive modelling, business analytics, supportive decision making, etc. 

Decease Diagnosis: AI technologies like support vector machines, neural networks, and decision 

trees are rapidly growing to diagnose various diseases in the healthcare industry. 

Dermatology: Dermatology is an ample imaging technique that is also more enhanced with the use 

of Deep Learning in Image Processing. Hence, Dermatology and Deep Learning makes a strong 

bonding in the healthcare sector.  

Image Processing in Dermatology: There are mainly three types of image processing in 

Dermatology as follows: 

1) Contextual Image 2) Macro Image 3) Micro Image 

Through the use of AI in image processing, keratinocytes skin cancer has been possible to be 

detected by face photography. Further, Dermatology levels classification of skin cancer can be 

demonstrated by festering images. 

Drug Interaction: Drug interaction increases the number of medications being taken by a human 

who takes multiple medicines for their disease. Through Machine Learning, medical science has 
developed some techniques to extract the drug-drug interaction and their possible effects and 

causes. 

Manufacturing of Drugs: Manufacturing new drugs also become easy and less time consuming 

through AI. With the help of Artificial Intelligence (AI), a molecule of a drug for OCD (obsessive-

compulsive disorder), treatment becomes easier, which is not feasible in approx. Five years through 
traditional approaches. 

Electronic Health Records (EHR): Electronic Health records are the main key factor to develop and 

digitalize the healthcare sector. Artificial Intelligence helps to interpret the records and provide 

updated information about the diseases. Also, it helps to differentiate same deceases that mostly 

medical specialist treats similar like heart attack and myocardial infarction. It also helps to analyze 

the information entered by different physicians to remember all relevant details in the same decease. 

The types and applications of Artificial intelligence in healthcare 

Artificial intelligence (AI) is rapidly transforming the healthcare industry by offering innovative 

solutions to various challenges and improving patient care across various domains. Here is a 

comprehensive overview of AI applications in healthcare: 

Predictive Analytics for Disease Management: Big data analytics coupled with AI can analyze 
large datasets containing patient information, genetic data, lifestyle factors, and environmental data 

to predict the likelihood of individuals developing certain diseases. This enables proactive 

interventions, personalized treatment plans, and targeted preventive measures to improve patient 

outcomes. 
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Medical Imaging and Diagnostics: AI algorithms have shown remarkable performance in analyzing 

medical images such as X-rays, MRIs, and CT scans. AI can assist radiologists in detecting 

anomalies, fractures, and other abnormalities with high accuracy, and clinicians in diagnosis and 

treatment planning. 

Drug Discovery and Development: AI algorithms are being utilized to accelerate drug discovery 
processes by analyzing vast amounts of biological and chemical data to identify potential drug 

candidates, predict their efficacy, and optimize their properties. This can significantly reduce the 

time and cost associated with bringing new drugs to market. 

Clinical Decision Support Systems (CDSS): AI-powered CDSS assist healthcare providers in 

making evidence-based decisions by analyzing patient data, medical literature, and best practices. 

These systems can help diagnose diseases, recommend treatments, medication management, 
medication management, and identify potential drug interactions or adverse events, ultimately 

improving patient safety and quality of care and reducing medical errors. 

Drug Discovery and Development: Big data analytics and AI techniques are being used to expedite 

the drug discovery process by analyzing vast amounts of biological and chemical data to identify 

potential drug targets, predict drug efficacy, and optimize drug properties. 

Precision and Personalized Medicine: AI techniques, particularly machine learning, enable the 

analysis of large datasets including genomic data, clinical records, and lifestyle factors to tailor 

treatments and interventions to individual patients. Big data analytics and AI enable the 

implementation of precision medicine approaches by analyzing individual patient data, including 

genomic information, biomarkers, and clinical profiles. 

Healthcare Management and Administration: AI-powered systems can streamline administrative 
tasks such as scheduling appointments, managing electronic health records (EHRs), and processing 

insurance claims, thereby reducing administrative burdens on healthcare providers and improving 

operational efficiency. 

Healthcare Operational Efficiency: AI and Big data analytics can optimize healthcare operations by 

analyzing operational data such as patient flow, resource utilization, and workflow patterns.  

Healthcare Fraud Detection and Security: Big data analytics and AI can analyze healthcare claims 

data to detect fraudulent activities, billing errors, inappropriate billing practices and cyber security 

threats.  

Remote Patient Monitoring, Virtual Health Assistants and Telemedicine: Big data analytics and 

AI-powered remote monitoring systems collect and analyze real-time health data from wearable 

devices, sensors, and electronic health records (EHRs). AI algorithms can detect trends, anomalies, 
and early warning signs, allowing healthcare providers to intervene promptly and provide remote 

consultations, thereby improving access to care. 

Natural Language Processing (NLP): NLP techniques enable AI systems to extract valuable insights 

from unstructured clinical notes, medical literature, and patient records. AI-powered NLP assists in 

clinical documentation, coding, information retrieval, and population health management, enhancing 
data analysis and decision-making processes. 

Predictive Analytics and Disease Prevention: AI algorithms can analyze patient data to identify 

patterns and predict health outcomes, such as the likelihood of developing certain diseases or the 

risk of hospital readmission. This enables proactive interventions and preventive measures to 

improve population health and reduce healthcare costs. 

Robotics-Assisted Surgery: AI-powered robotic systems can assist surgeons with tasks such as 
tissue manipulation, suturing, and navigation, ultimately leading to shorter recovery times, reducing 

surgical errors, improving patient outcomes, surgical efficiency and reducing complications. 

Health Monitoring and Wearable Devices: AI algorithms integrated into wearable devices and 

remote monitoring systems can continuously collect and analyze health data, such as heart rate, 

blood pressure, and activity levels. This enables early detection of health issues, personalized 
feedback to users, and better management of chronic conditions. 

Patient Engagement and Education: AI-powered chat-bots and virtual health assistants engage 

with patients, and provide personalized health advice, medication reminders, and lifestyle 

recommendations. 
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Population Health Management: Big data analytics and AI techniques can analyze population-level 

health data to identify health trends, risk factors, and disparities. This information enables 

healthcare organizations and policymakers to implement targeted interventions, preventive 

measures, and public health initiatives to improve population health outcomes and reduce 

healthcare disparities. 

Overall, AI holds immense promise in transforming healthcare by improving patient outcomes, 

optimizing resource utilization, enhancing operational efficiency and driving innovations in research, 

diagnosis, and treatment across the entire healthcare ecosystem. However, challenges such as data 

privacy, regulatory compliance, interoperability, and ethical considerations need to be addressed to 

fully realize the benefits of AI in healthcare while ensuring patient safety and confidentiality. 

Conclusions 

Based on physiological indicators, the potential of new programmatic AI applications for diagnosis is 

substantial. In numerous medical fields. AI techniques, such as machine learning and deep learning, 

have demonstrated promising results. These AI-powered systems can handle enormous volumes of 

data quickly and accurately, giving medical personnel useful insights that can lead to more accurate 

and efficient diagnoses. Moreover, AI can aid in risk stratification, the prediction of the likelihood of 
diseases, and the personalization of treatment. Utilizing programmatic AI applications for diagnosis 

has the potential to improve patient outcomes, improve health care delivery, and reduce healthcare 

costs. To ensure their reliability and generalizability, it is necessary to validate and refine these AI 

models using large-scale clinical trials and real-world data. AI experts and healthcare professionals 

must continue their research and work together to realize the complete potential of programmatic AI 

applications in diagnosis.  

It is essential to note, however, that the development and implementation of AI techniques in the 

management of disease are still in their infancy. Steps such as thorough validation, receiving 

regulatory permission, and integrating AI into clinical processes are essential to guarantee the 

dependability, safety, and ethical usage of artificial intelligence in healthcare settings. Researchers, 

doctors, and policymakers must work together to effectively solve the practical, ethical, and legal 
difficulties that are brought about by the implementation of AI in healthcare. 

Relevance of the ongoing research as well as the development of AI approaches 

The continuing study and development of AI approaches have important implications for the 

enhancement of diagnostic procedures and therapy options for diseases. In every region of the world, 

the leading causes of death are illnesses. These involve coronary artery disease, congestive cardiac 

failure, and arrhythmias. A quick and accurate diagnosis, in addition to successful treatment 
techniques, are both essential components for improving patient outcomes and lowering the burden 

of illnesses on both people and healthcaresystems.AI approaches such as deep learning and machine 

learning algorithms have demonstrated a great deal of promise. These techniques derive meaningful 

patterns, correlations, and insights from complex cardiac data using the power of large datasets and 

advanced computational capabilities. AI could help specialists make more accurate and personalized 
results by looking at a wide range of data sources.AI can optimize treatment strategies by 

customizing interventions to the unique characteristics, co-morbidities, and genetic profiles of 

individual patients. This individualized approach has the potential to enhance treatment outcomes 

and decrease adverse events. 

Future Scope 

The implementation and validation of AI development within real-world healthcare environments 
stand as the immediate next steps. Ongoing validation through pilot projects and collaborative 

initiatives with healthcare institutions will provide valuable insights into its efficacy, adaptability, 

and practical feasibility. Continual refinement and enhancement of AI are imperative to address 

evolving technological advancements, changing healthcare landscapes, and emerging ethical 

considerations.  

Moreover, the exploration of AI's potential in novel healthcare domains, such as telemedicine, 

genomics, and personalized medicine, presents promising avenues for further research. Collaborative 

efforts among multidisciplinary teams, including healthcare professionals, technologists, ethicists, 

and policymakers, will drive the continual evolution and effective implementation of AI in healthcare. 
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Pros and Cons of Artificial Intelligence in Healthcare 

There should be a balance in everything, including in the uses of AI. While there are several benefits 

of this technology in the field of healthcare, it has some flaws as well. Apart from the benefits, you 

will now learn the AI challenges in healthcare in the table below. 

 

Pros Cons 

Improved diagnosis Complications in learning AI 

Serves rural communities better A difficult change to adapt to 

Better clinical decisions Requires human assistance 

Streamlines several processes 
Requires the implementation 

 of the correct AI platform 

 

This overview of paper introduced the various benefits and uses of Artificial Intelligence, which have 

transformed the healthcare field like most other industries. The AI technology has made a huge 

impact in healthcare domain.  

ADVANTAGES OF AI IN HEALTHCARE 

1. Ability to analyze data and improve diagnosis: When it comes to medical records and other 

healthcare-related data, AI technology is able to analyse it much faster than humans are able to, and 

often more accurately. 

2. Better patient care: If implemented correctly, AI in healthcare should improve the patient care 

that’s offered. It achieves this by cutting down on research time, facilitating the better use of 
resources, and reducing errors. 

3. Reduced cost of care: There are plenty of ways AI can reduce costs, both financially and time-

wise. Machine learning in healthcare can ease the burden of time-consuming administrative tasks, 

reduce medical errors, and complete tasks a lot more quickly than a human may be able to. 

4. Real-time, accurate data: When it comes to medical issues, it’s incredibly important to offer a 

diagnosis as quickly as possible.  

To do this, it’s vital that medical professionals receive accurate data that allows them to make critical 

decisions more effectively. 

5. Improved workload and reduced staff stress: It’s no secret that jobs in healthcare can be 

incredibly stressful, and quite often departments find themselves short-staffed. Artificial intelligence 

in healthcare could help to address this issue, taking on some of the workloads to help ease the 
burden.  

DISADVANTAGES OF AI IN HEALTHCARE 

1. Training complications: Not only do medical professionals need to receive extensive training to 

use a lot of AI technologies, but the AI tools themselves also need to be trained with curated data in 

order to perform properly. 

2. Risk of creating unemployment: The robots are coming! In the past, it was often joked that 
robots would take over the world and steal our jobs, but AI and automation do actually pose a very 

real threat to a lot of sectors.  

3. Too much change can be difficult to manage: No matter the industry, too much change can be 

incredibly disruptive. That’s why it’s important to strike a balance and ensure departments are ready 

for AI before it’s rolled out. 

4. Still requires human input: AI has come on leaps and bounds in healthcare, but human input 

and surveillance are still relied upon. Humans are unique in the sense that they can notice 

behavioural observations and empathize with patients in a way that no machine can. 
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5. Increased security risk: AI systems can be vulnerable to security risks, which poses a massive 

problem to the healthcare industry, as patient data needs to be kept confidential. Cyber-attacks are 

becoming more sophisticated and accurate, while also proving harder to predict and prevent. 
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