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ABSTRACT 
The integration of Artificial Intelligence (AI) in healthcare has shown significant potential in changing the world 

of medicine by improving diagnostic accuracy, personalizing treatment plans, and enhancing patient care. This 

comprehensive review explores the most prominent AI applications emerging within the healthcare sector, 

focusing on their contributions, challenges, and future prospects. Key applications, including machine learning 

(ML), natural language processing (NLP), and robotics, are examined in the context of clinical decision support, 

medical imaging, drug discovery, personalized medicine, and robotic surgery. The use of AI-driven tools such as 

predictive analytics, intelligent diagnostic systems, and virtual assistants is revolutionizing disease prevention, 

early detection, and patient monitoring. Additionally, the role of AI in operational efficiency, such as optimizing 

hospital workflows and automating administrative tasks, is discussed. Despite the promising advancements, the 

review also highlights the ethical concerns, data privacy issues, and the need for robust validation frameworks to 

ensure the safe and equitable implementation of AI technologies in healthcare. The paper concludes with a look 

into the future, proposing directions for further research to harness AI's full potential in transforming healthcare 

delivery and improving health outcomes globally. 
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1.0  INTRODUCTION 

Healthcare as a whole has recently seen profound 

changes, driven by swift technological advances and 

increased demand for high-quality patient care.  Among 

the many promising technologies to emerge in this 

space is Artificial Intelligence, with an option to 

transform how healthcare is delivered, managed, and 

experienced. Artificial Intelligence (AI) refers to the 

development of computer systems that can perform 

tasks that typically require human intelligence, such as 

learning, problem-solving, and decision-making 

(Wiens et al, 2023). Several studies by McKinney et al. 

(2023), Rajpurkar et al. (2023), Ardila et al, (2023), Liu 

et al. (2024), Chen et al., (2019), Liang et al. (2019), 

Santana et al. (2019), and Tucker et al. (2019) have 

reported AI application in a variety of healthcare 

domains, such as diagnosis, treatment, consultation 

with patient, and management of public health. While 

the idea of using AI to support healthcare is not new, it 

has recently gained significant momentum due to 

advances in computer vision, machine learning, and 

natural language processing. These technical 

breakthroughs have made it possible to create AI-

powered systems capable of analysing huge volume of 

data, identifying trends, and producing 

recommendations or projections (Chen et al., 2019).  

 

Despite the many potential benefits of AI application 

within healthcare, there are still a number of obstacles 

and restrictions to the use of AI within healthcare that 

must be overcome. The absence of standardisation and 

regulation in the creation and implementation of AI-

powered systems is a major barrier (He et al., 2019). 

This may result in variations in the safety and 

performance of AI-powered devices, which could 

endanger patients. Another difficulty is finding high-

quality data to validate and train AI-powered systems 

(Chen et al., 2019). This may prove challenging for 

healthcare organisations since data is frequently 

fragmented, incomplete, and of varying quality. 

 

To overcome these barriers, more funding must be 

allocated to AI advancements, and stricter regulation 

and supervision of AI-powered systems will be required 

(He et al., 2019). Additionally, more transparency and 

explainability are required in AI decision-making, to 

guarantee that physicians and patients understand how 

AI-powered systems are making recommendations or 

predictions (Zou et al., 2023). Lastly, additional 

education and training on AI and machine learning are 

required to guarantee that healthcare professionals 

possess the skills and knowledge required to effectively 

deploy and use AI-powered systems (Chen et al., 2019). 

If these obstacles and restrictions are overcome, AI will 

provide the ability to completely transform the 

healthcare sector. 

 

2.0  THEORETICAL FRAMEWORK 

https://portal.issn.org/resource/ISSN/3027-1118
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 Figure 1 shows a visual summary of the theoretical 

framework of AI Integration in Healthcare, illustrating 

the flow from Data Input to Outcomes.  

 
Figure 1: Framework for AI integration in Healthcare 

 

This framework highlights the interconnected 

components of AI integration in healthcare: from Data 

Input (such as Electronic Health Records, wearable 

devices, and medical imaging) to AI Models (Machine 

Learning, Natural Language Processing, and Robotics), 

then flowing into Healthcare Applications (such as 

predictive analytics, clinical decision support, and 

robotic surgery), and finally, leading to Outcomes like 

improved patient care, operational efficiency, and 

healthcare scalability.  The components of the 

framework — Data Input, AI Models, Healthcare 

Applications, and Outcomes — are key to 

understanding how artificial intelligence is 

transforming the healthcare landscape. This framework 

is a useful visual tool for illustrating how data and AI 

intersect to improve patient care, medical decision-

making, and overall healthcare efficiency. 

 

Numerous studies have explored the framework for AI 

integration in Healthcare, investigating both its benefits 

and challenges. Key works include Cohen et al., (202), 

which reviews the history, current state, and future of 

AI applications within healthcare; Oermann et al., 

(2019), which highlights AI’s transformative role 

within diagnostic imaging while addressing concerns 

over regulations and ethics; Abd-Alrazaq et al., (2019), 

which explores machine learning’s potential in making 

medical decisions and its associated ethical and 

regulatory challenges; Capan et al., (2019), which 

analyzes the ethical and societal ramifications of 

artificial intelligence, highlighting concerns about 

accountability, bias, and transparency; and Srinivasa et 

al., (2018) which discusses the present position, 

benefits, along with difficulties of robotic-assisted 

surgery, including ethical and legal concerns. Other 

notable works includes McKinney et al., (2023) and 

Rajpurkar et al., (2023), which investigated the 

application of AI-driven algorithms to accurately 

diagnose breast cancer and diabetes respectively. Zou  

et al., (2023) developed an AI-powered system that 

predicts how well patients will respond to treatment for 

depression, in order to create a more individualized 

treatment plan while Tucker et al., (2019) and Santana 

et al., (2019) investigated how chatbots and virtual 

assistants driven by AI can enhance consultation with 

patients, patient compliance with medication, and 

disease management. Collectively, these studies 

underscore AI’s outstanding promise in healthcare 

while emphasizing the need to address ethical and 

regulatory concerns to ensure its safe and successful 

deployment. 

 

However, several critical gaps in the literature hinder its 

widespread adoption and effectiveness. One major 

issue is the lack of generalizability and inherent biases 

in AI models, which are often trained on limited or non-

diverse datasets (Chen et al, 2019). This leads to 

reduced accuracy when applied to underrepresented 

populations, such as ethnic minorities or patients with 

rare diseases, and poor performance in real-world 

clinical settings outside controlled research 

environments. Another key challenge is the 

explainability and trustworthiness of AI systems, 

particularly with complex models like deep learning. 

Many AI tools operate as “black boxes,” making it 

difficult for clinicians to interpret and trust their 

recommendations, thereby limiting their practical 

utility.  Additionally, there is a notable research gap in 

AI’s seamless integration with clinical workflows, as 

many AI solutions function in isolation rather than 

being embedded within electronic health records 

(EHRs) or hospital systems. Few studies explore the 

long-term usability of AI tools or the barriers to 

clinician adoption. Ethical and legal concerns further 

complicate AI deployment, including unresolved 

questions about liability in case of errors, lack of 

standardized regulatory frameworks, and risks to 

patient data privacy and security. While AI has shown 

promise in diagnostics, there is limited research on its 

role in preventive and personalized medicine, 

particularly in behavioural health interventions and 

chronic disease management. Future research should 

prioritize real-world validation, ethical AI deployment, 

and seamless integration into healthcare systems to 

fully harness AI’s transformative potential.  

 

3.0 VARIOUS COMPONENTS AND STAGES OF 

AI INTEGRATION INTO HEALTHCARE 

3.1 Data Input and Collection 

AI’s journey in healthcare begins with data input and 

collection, which forms the foundation for all AI 

applications. Data input includes several categories 

such as: 

i. Electronic Health Records (EHRs): EHRs serve 

as a major source of structured and unstructured 

patient data, including patient demographics, 

https://portal.issn.org/resource/ISSN/3027-1118
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 medical history, diagnoses, medications, and lab 

results (Singhal et al., 2024). 

ii. Medical Imaging: Medical imaging includes CT 

scans, MRIs, X-rays, and ultrasound images. AI 

models, particularly deep learning models, 

analyze these images to detect anomalies such 

as tumors, fractures, and diseases like 

pneumonia or cancer (Rajpurkar et al., 2020). 

iii. Wearable Devices and IoT: Devices like 

smartwatches, sensors, and wearable health 

monitors provide real-time data, such as heart 

rate, activity levels, and sleep patterns, all of 

which can be fed into AI systems for continuous 

monitoring and predictive analytics (Topol, 

2019). 

iv. Genomic Data: AI uses genomic data to 

personalize treatment plans by identifying 

genetic markers associated with diseases, thus 

supporting precision medicine (Beam et al., 

2024). 

Data Quality Management: To make sense of the vast 

amount of data, AI models require high-quality, 

preprocessed data. This involves data cleaning, 

normalization, and error detection to ensure the 

reliability of inputs. Proper data management ensures 

that AI models function effectively. 

 

3.2 AI Models (Machine Learning, Natural 

Language Processing, and Robotics) 

AI in healthcare is driven by several advanced models 

and techniques that are designed to handle different 

types of data and healthcare tasks: 

 

Machine Learning (ML) 

Machine learning, a component of AI, enables 

computers extract information from data without 

requiring explicit programming (Ramalingam et al., 

2023). It can be used for a variety of healthcare tasks, 

including image analysis, medical evaluation, and 

planning for therapy. For instance, machine learning 

systems can investigate clinical imaging such as MRI 

scans to detect patterns and forecast outcomes. 

Additionally, they can create forecasting algorithms 

that will track disease progression and assess treatment 

effectiveness. By leveraging its capacity for 

recognising trends and making data-driven predictions, 

machine learning has significantly transformed areas 

like image analysis, clinical evaluation, and therapeutic 

planning in healthcare, demonstrating a great future for 

improving the health of patients. 

 

In the diagnostic imaging field, machine learning 

systems are being built for processing and analysing 

clinical pictures from a variety of modalities, such as 

MRI scans, X-rays, and Computerized Tomography 

scans (Oermann et al., 2019). These algorithms are 

capable of detecting and classifying abnormalities, 

tumors, and other medical conditions with remarkable 

precision. By training on extensive datasets of 

annotated imageries, machine learning systems can 

recognize subtle patterns that might escape human 

knowledge (Abd-Alrazaq et al., 2019). This capability 

assists radiologists, and other medical practitioners 

provide more precise and quick diagnoses, hence 

improving care for patients. Additionally, forecasting 

models of illness development and therapeutic 

outcomes can be developed using algorithms for 

machine learning. By examining patient data—such as 

clinical records, genetic information, and biomarkers—

these models can uncover patterns and risk factors 

associated with various illnesses. This insight enables 

healthcare providers to forecast disease progression, 

identify patients at greater risk of complications, and 

customize treatment strategies to improve outcomes. 

 

Machine learning is also used extensively in therapy 

plan development and decision-making. By analyzing 

large-scale databases that includes information about 

patients, medical findings, and clinical 

recommendations, models for machine learning can 

provide personalized treatment recommendations 

suited to specific needs of each patient (Tucker et al., 

2019). This capability helps healthcare providers 

identify the best treatment plans while also improving 

general care for patients. 

 

Furthermore, models for machine learning hold the 

ability of revealing new patterns and relationships 

within biomedical data, providing pathways for 

ground-breaking discoveries and advancements in 

medical research. By analysing extensive datasets from 

genomics, proteomics, and other -omics fields, machine 

learning can reveal genetic markers, biomarkers, and 

potential drug targets. This capability can significantly 

speed up therapeutic innovation and advancement 

process, enabling the creation of more targeted and 

personalized therapies. However, machine learning 

application to healthcare does not occur without 

challenges. Concerns about confidentiality, data quality 

and ethics must be carefully addressed (Capan et al., 

2019). Additionally, having access to large, diverse 

datasets and effective collaboration between medical 

practitioners and data scientists are essential to 

effectively deploy algorithms for machine learning in 

medicine. 

 

Natural Language Processing (NLP) 

Natural Language Processing (NLP), a subfield of 

artificial intelligence (AI), empowers computers to 

comprehend, interpret, and generate human language. 

This technology has been applied to various healthcare 

settings, including clinical documentation, consultation 

with patients, and clinical investigation. For instance, 

NLP can extract valuable information from clinical 

notes and health records electronically to enhance 

clinical decision-making and care for patients. 

Additionally, chatbots and virtual assistants can be built 

https://portal.issn.org/resource/ISSN/3027-1118
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 with NLP to assist patients in managing their health 

(Liu et al., 2024). 

 

NLP is of great importance in processing enormous 

number of textual data generated by healthcare 

professionals, such as EHRs, clinical notes, and 

research papers. By analyzing and extracting relevant 

information from these unstructured texts, NLP 

algorithms can identify critical clinical details like 

diagnoses, treatments, and lab results. This capability 

not only streamlines decision-making but also 

improves the efficiency of information retrieval, 

ultimately contributing to better healthcare outcomes. 

 

NLP can also enhance clinical decision-making by 

offering evidence-based recommendations 

(Ramalingam et al., 2023). By analyzing medical 

literature, treatment guidelines, and patient data, NLP 

algorithms can extract pertinent information and 

generate insights to help healthcare providers make 

well-informed decisions. For example, NLP evaluates 

patient symptoms and medical history to propose 

potential diagnoses or recommend suitable treatment 

options using the most recent medical information. 

Additionally, NLP can enhance the condition of 

patients by detecting and monitoring adverse events. 

By examining patient records, the algorithms for NLP 

can spot trends and anomalies that may indicate 

medication errors or adverse therapeutic effects, 

allowing healthcare providers to intervene promptly, 

thus lowering risks and improving safety for patients. 

 

NLP applications can also greatly enhance consultation 

with patients. NLP-powered virtual assistants and 

chatbots can interact with patients, answering their 

queries, providing educational content, and assisting 

with appointment scheduling (Santana et al., 2019). 

These virtual assistants leverage NLP algorithms to 

understand and respond to natural language inquiries, 

making interactions more intuitive and efficient. 

Furthermore, NLP can support clinical research and 

knowledge discovery by analysing enormous number 

of published articles. NLP algorithms can extract 

relevant information, identify trends, and help 

researchers explore new hypotheses, thereby 

accelerating the research process and advancing 

medical knowledge. 

 

However, implementing NLP in healthcare comes with 

set of challenges. Natural language is inherently 

complex, ambiguous, and context-dependent, which 

makes it difficult for computers to accurately 

comprehend and decode. Variations in language, 

specialized medical terminology, and the demand for 

handling private patient information further complicate 

the application of NLP within healthcare. Developing 

robust algorithms for NLP that can handle these issues 

while maintaining high accuracy remains a critical area 

of ongoing research. 

 

Emergence of Robotics in Healthcare 

Robots have been applied to various healthcare 

domains, encompassing surgery, rehabilitation, and 

care for patients (Peters and Kwasnicki, 2020). For 

instance, surgical robots enable minimally invasive 

procedures, which can shorten recovery periods and 

enhance patient outcomes (Ramalingam et al., 2023). 

Additionally, robots facilitate telemedicine by allowing 

medical professionals to remotely keep an eye on 

patients and deliver real-time care. Robotics integrates 

mechanical systems with algorithms for AI to develop 

intelligent devices that can perform physical tasks and 

interact with their surroundings. In the healthcare 

sector, robotic systems hold the potential to transform 

numerous areas, including patient care, medical 

procedures, and overall healthcare operations (Yang et 

al., 2020).  

 

One of the most significant applications of robotics in 

healthcare is in surgical procedures. Robotic surgical 

systems, like the da Vinci Surgical System in Figure 2, 

allow surgeons to perform minimally invasive surgeries 

with greater precision and control. These systems 

feature automated arms with specialized instruments 

that the surgeon controls, providing enhanced dexterity, 

3D display, along with reduced invasiveness. Robotic 

surgery can therefore result in patients having better 

surgical outcomes, shorter inpatient care, and faster 

recuperation periods. Beyond surgery, robots can also 

support medical professionals with medical care and 

rehabilitation duties (Ramalingam et al, 2023). They 

can handle repetitive duties, such as lifting and 

transferring patients, alleviating bodily strain on 

healthcare workers and lowering the chance for 

injuries. Additionally, robotic exoskeletons can help 

patients recover from injuries or impairments by 

providing support and assisting them in regaining their 

strength and mobility. 

 

 

 

 

 

 

 

 

 

 

 

 
 
 

 
 

 

 
 

 
 

 
 

 

 
 

 
Figure 2 - Da Vinci Surgical System enables precision-

driven minimal invasive surgery.  (University of 

California Hospital, 2023) 

 
 

https://portal.issn.org/resource/ISSN/3027-1118


 

121 

 

IJSGS FUGUSAU VOLXXX                                                                               WEBSITE: https://fugus-ijsgs.com.ng 

DOI: https://doi.org/10.57233/ijsgs.v11i2.856 

 

 

ISSNp: 2488-9229; ISSNe:  3027-1118 

 

 Robots equipped with sensors and AI algorithms can 

also be utilized for remote monitoring and telemedicine 

(Ramalingam et al, 2023). These robots are capable of 

navigating hospital hallways and patient rooms, 

collecting vital signs, transmitting data to medical 

professionals, and facilitating remote consultations. 

This feature enables medical practitioners to monitor 

patients in real-time and deliver timely interventions, 

particularly in remote or underserved regions. 

Furthermore, robotics can efficiently improve 

healthcare operations and logistics (Kaplan and 

Haenlein, 2019). Autonomous robots can be assigned 

duties including delivering medications, managing 

inventory, and sterilizing hospital environments. This 

automation alleviates the staff working load, enhancing 

precision, and allowing medical practitioners to 

dedicate more time to patient care. While robotics in 

healthcare offers numerous benefits, there are 

challenges that require attention. It is crucial to 

guarantee the dependability and safety of robotic 

systems, particularly during crucial operations. These 

systems must undergo rigorous testing and validation to 

satisfy the most stringent safety and efficacy 

requirements. Additionally, ethical considerations, 

including patient consent, privacy, and preserving the 

human touch in healthcare interactions, must be 

carefully evaluated and managed.  

 

3.3 Healthcare Applications 

The application of AI models in healthcare is vast and transformative, as summarized in Table 1.  
Table 1: Summary of AI Applications in Healthcare 

Application Area 
AI Technique 

Used 
Key Benefits Notable Studies 

Medical Imaging Deep Learning Improved diagnosis accuracy Rajpurkar et al., 2020 

Disease Diagnosis Machine Learning Early detection, precision medicine Oermann et al., 2019 

Patient Interaction NLP, Chatbots Enhanced communication, adherence Santana et al., 2019 

Surgery Robotics Minimally invasive, high precision 
Peters & Kwasnicki, 

2020 

Public Health Surveillance 
Predictive 

Analytics 

Outbreak forecasting, resource 

allocation 
Chen et al., 2019 

 
Some notable applications include: 

Predictive Analytics 

AI models analyze historical data to predict future 

outcomes. For example, predictive analytics can help 

identify patients at risk of developing conditions like 

heart disease, diabetes, or sepsis, allowing healthcare 

providers to intervene early (Beam et al., 2024). 

 

Clinical Decision Support: 

AI-driven decision support systems help clinicians by 

providing data-driven insights that aid in diagnosing 

conditions, recommending treatments, and planning 

surgeries. These systems reduce cognitive overload for 

healthcare providers and enhance decision-making 

(Topol, 2019). 

 

Medical Imaging and Diagnostics: 

AI algorithms analyze medical images (X-rays, MRIs, 

CT scans) to detect abnormalities like tumors, fractures, 

and other diseases. AI models in medical imaging have 

demonstrated accuracy levels that rival, and sometimes 

exceed, those of human experts, significantly 

improving early detection rates (Rajpurkar et al., 2020). 

 

Robotic Surgery and Assistance: 

AI-enhanced robotic systems like the Da Vinci 

Surgical System assist surgeons during operations, 

offering precision in tasks like suturing, cutting, and 

removing tissue. These systems also monitor patient 

vitals and make real-time adjustments to enhance 

outcomes (Topol, 2019). 

 

3.4. Outcomes of AI Integration in Healthcare 

The integration of AI in healthcare has produced 

significant positive outcomes, such as: 

 

Improved Patient Care: 

AI applications improve diagnostic accuracy, 

personalize treatment plans, and reduce the likelihood 

of medical errors. AI-powered tools like diagnostic 

assistants and predictive analytics enable better-

targeted treatments, reducing harm and improving 

patient outcomes (Obermeyer et al., 2019). 

 

Operational Efficiency: 

AI can automate administrative tasks, such as 

scheduling, patient intake, and billing, reducing the 

burden on staff and improving operational workflows. 

AI also streamlines hospital management, allowing for 

more effective allocation of resources and personnel 

(Beam et al., 2024). 

 

Scalability and Accessibility: 

AI-powered telemedicine platforms and diagnostic 

tools improve healthcare accessibility, especially for 

underserved populations in remote regions. AI-driven 

chatbots and virtual assistants can provide 24/7 

assistance, helping with routine queries and 

appointment scheduling (Obermeyer et al., 2019). 

https://portal.issn.org/resource/ISSN/3027-1118
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4.0 OBSTACLES AND RESTRICTIONS OF A.I 

APPLICATION WITHIN HEALTHCARE 

Despite the numerous benefits and potential of 

Artificial Intelligence within clinical care, there are 

several obstacles and restrictions as summarized in 

Table 2, that require attention.  

 
Table 2: Key Challenges in AI Adoption in Healthcare 

Challenge Description Suggested Mitigation 

Data Quality & Fragmentation Incomplete, unstructured records 
Standardized EHR systems, data 

integration 

High Implementation Cost 
Infrastructure and personnel 

expenses 
Public-private partnerships 

Explainability and Trust Issues 
Black-box models limit clinician 

trust 
Use of interpretable AI models 

Ethical & Legal Concerns Bias, privacy, accountability Clear regulations, fairness audits 

Technical Skill Gaps Lack of AI literacy among clinicians Training and curriculum updates 

 
Among the main obstacles is the availability and 

quality of data, as A.I algorithms require large amounts 

of high-quality data to learn and make accurate 

predictions (Chen et al., 2019). However, healthcare 

data is often fragmented, incomplete, and of variable 

quality, which can limit the efficiency of A.I-powered 

systems (Bates et al., 2018). Additionally, there are 

concerns about insufficient clarity and explainability in 

decisions made using A.I, which can make it difficult 

for medical practitioners to comprehend and trust the 

recommendations made by A.I-powered systems 

(Obermeyer et al., 2023). Furthermore, A.I application 

to medical care also raises ethical concerns, like AI 

algorithms' propensity for bias and the necessity of 

maintaining patient confidentiality and privacy (He et 

al., 2019). 

 

The costly price of implementing AI in healthcare 

remains a major obstacle to its widespread adoption. 

Developing, deploying, and maintaining AI systems 

requires substantial financial investment, including 

expenses for advanced hardware, software, and skilled 

personnel (Topol, 2019). Additionally, integrating AI 

into existing healthcare infrastructure often involves 

costly upgrades and training for staff (Beam et al., 

2024). For many healthcare providers, particularly in 

low-resource settings, these expenses are prohibitive, 

limiting access to AI-driven innovations. While AI 

promises to improve diagnostics, treatment, and 

performance, its high upfront and ongoing costs pose a 

challenge, especially for smaller institutions (PwC. 

2020). Addressing these financial hurdles is critical for 

enabling equitable utilisation of AI technologies within 

the healthcare sector. 

 

An additional obstacle to the widespread utilization of 

A.I within the medical field is the necessity for 

standardization and regulation, as there is currently no 

precise rules or regulations for the development and 

deployment of A.I-powered systems in healthcare 

(Kumar et al., 2020). This may result in variations in 

the performance and safety of A.I-powered systems, 

which could endanger patients (Sharma et al., 2020). 

Moreover, integrating A.I-powered systems into 

existing healthcare infrastructure can be complex and 

time-consuming, requiring significant investment in IT 

infrastructure and medical personnel training (Santana 

et al., 2019). The costly nature of developing and 

implementing A.I-powered systems is another major 

obstacle for adoption, particularly for smaller 

healthcare organizations or those in resource-

constrained settings (Liu et al., 2024). According to 

Rajpurkar et al., (2023), developing safe, effective, and 

equitable A.I-powered systems would necessitate a 

collaborative effort in which physicians, researchers, 

and industry stakeholders work together to address 

these challenges and limitations. 

 

The constraints posed by A.I in the medical field are 

also closely tied to the restrictions imposed by the data 

used to train A.I algorithms, as the quality of A.I-

powered systems depends on the quality of the data 

they are trained on (Gulshan et al., 2016). This means 

that A.I-powered systems could fail to perform well in 

situations where the data is limited or biased, such as in 

rare or underserved populations. Furthermore, AI 

application in the medical field highlights concerns 

regarding the function of human clinicians along with 

the possibility of job displacement, as A.I-powered 

systems may be able to perform certain tasks more 

efficiently and accurately than humans (Tucker et al., 

2019). According to Wroge et al., (2024), the effective 

implementation of A.I within the medical field will 

require a nuanced knowing about the possible perks and 

limitations of A.I, as well as a commitment to ensuring 

that A.I-powered systems are designed and deployed 

with patient safety, equity, and well-being as their top 

priorities. 

 

5.0 FUTURE POSSIBILITIES OF AI WITHIN 

THE MEDICAL FIELD 

https://portal.issn.org/resource/ISSN/3027-1118
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 Artificial Intelligence within the medical field has a 

wide range of intriguing prospects as shown in Figure 

3, that could enhance the condition of patients and 

transform the way healthcare is provided.  

 
Figure 3: Intriguing Prospects of AI in healthcare 

Among the most potential applications of A.I within the 

medical field is the emergence of personalized 

medicine, where algorithms for A.I can assess health 

records individually and deliver specific treatment 

suggestions (Chen et al., 2019). This approach has 

demonstrated a great deal of potential in enhancing 

clinical outcomes, especially in fields like oncology 

and genetics (Liu et al., 2024). Additionally, A.I-

powered systems are expected to be crucial in the 

advancement of clinical precision, which can examine 

vast volumes of data to pinpoint certain genetic 

alterations and create customised therapies. According 

to Rajpurkar et al., (2023), AI applied within the 

medical field has an opportunity to enhance clinical 

outcomes, lower cost for medical care, and improve 

quality of general care.   

 

Another future possibility of A.I within the medical 

field is the creation of chatbots and robots powered by 

AI to support medical personnel and help with 

delivering healthcare (Sharma et al., 2020). These 

robots and chatbots can help with duties like patient 

monitoring, medication management, and booking of 

appointments, freeing up medical personnels to 

concentrate on extra challenging and high-value tasks 

(Santana et al., 2019). Furthermore, it is anticipated that 

A.I-powered systems would be crucial to the growth of 

telemedicine, as these systems will be able to assess 

patient records and provide remote consultations and 

treatment recommendations (Kumar et al., 2020). 

According to Ramalingam et al, (2023), A.I applied to 

E-medicine offers an opportunity to increase access to 

healthcare, particularly in rural and underserved areas. 

Future developments for A.I within the medical field 

could also lead to the creation of A.I-powered 

diagnostic tools that can analyze clinical scans along 

with patient records to provide accurate and rapid 

diagnoses (Wroge et al., 2024). This approach has 

demonstrated tremendous potential in enhancing the 

precision of diagnosis while cutting down healthcare 

costs (Tucker et al., 2019). 

A.I’s potential in the medical field goes beyond clinical 

applications to include administrative and operational 

duties like revenue cycle management, claims 

processing, and consultation with patients (He et al., 

2019). A.I-powered technologies are capable of 

streamlining these tasks, reducing administrative 

burdens and improving the general performance of 

healthcare organizations (Obermeyer et al., 2023).  

Additionally, A.I-powered systems can assist to 

uncover areas of waste and inefficiency in healthcare, 

providing awareness and suggestions for improvement 

(Gulshan et al., 2016). Overall, AI in the medical field 

has a wide range of exciting prospects that could 

transform clinical outcomes and how healthcare is 

provided.  

 

6.0 CONCLUSION AND RECOMMENDATION 

Using artificial intelligence to revolutionise healthcare 

is a fast-developing domain that has demonstrated 

enormous potential to improve clinical outcomes, 

streamline clinical operations, and raise the standard of 

general care. This comprehensive review has 

highlighted the existing and emerging AI applications 

for healthcare, including medical imaging analysis, 

clinical judgement, predictive analytics, medical 

engagement, along with personalized medicine. 

Applying AI to the medical domain has been shown to 

improve diagnostic accuracy, lower medical cost, as 

well as improve patient satisfaction. However, there are 

a number of obstacles and restrictions associated with 

the use of AI within the medical domain, such as high 

cost, availability and quality of data, lack of 

transparency and explainability, lack of technical 

expertise, and ethical concerns.  

 

To further leverage AI’s potential for improving 

healthcare, the following recommendations are made: 

i. Investment in AI infrastructure: Healthcare 

organizations should invest in developing and 

implementing AI infrastructure, including data 

management systems, analytics platforms, and 

tools with AI capabilities, to encourage the use 

of AI within the medical domain. 

ii. Data quality and standardization: Efforts should 

be made to improve data quality and 

standardization, including the creation of data 

standards, data sharing agreements, and data 

governance policies, to support the utilization of 

AI within the medical domain. 

iii. Transparency and explainability: AI-powered 

technologies need to be created to provide 

transparent and explainable results, including 

model interpretability and model explainability, 

to build trust and confidence in decision-making 

powered by AI. 

iv. Clinical validation and testing: AI-powered 

systems should be clinically validated and 
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 tested, using controlled clinical trials and 

observational studies, to demonstrate their 

safety and effectiveness in reality. 

v. Regulatory frameworks: Regulatory 

frameworks need to be created and updated for 

supporting the adoption of AI within the medical 

domain, including guidelines for AI 

development, deployment, and use, to ensure 

health safety and well-being. 

vi. Education and training: Healthcare 

professionals should receive education and 

training on the use of AI within the medical 

domain, including AI literacy, AI ethics, and AI 

safety, for the efficient implementation of AI in 

medical settings. 

 

By following these recommendations, medical 

facilities could harness AI’s potential to revolutionize 

medical care, enhance clinical outcomes, and raise the 

standard for general care. 
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