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Introduction:  

The use of artificial intelligence (AI) and machine learning (ML) in healthcare has the potential to 

revolutionize the way in which patients are diagnosed, treated, and monitored. The ability of AI and ML 

algorithms to process and analyse large amounts of data has led to the development of new diagnostic and 

treatment tools that can improve patient outcomes. However, the use of these technologies in healthcare 

is still in its infancy, and there is a need for further research to fully understand their potential impact. 

Recent studies have shown that AI can improve diagnostic accuracy in a variety of medical fields, 

including radiology, pathology, and dermatology (Hashmi, 2017; Schüffler, 2016). In radiology, for 

example, deep learning algorithms have been used to analyse medical images, such as mammograms and 

CT scans, with a level of accuracy that is comparable to that of human radiologists (Yang, 2018). In 

pathology, AI algorithms have been used to analyse medical images, such as biopsy slides, with a level 

of accuracy that is comparable to that of human pathologists (Thrall, 2018). 

Furthermore, AI and ML have the potential to improve patient outcomes by identifying high-risk patients 

and providing personalized treatment plans. For example, machine learning algorithms have been used to 

predict the risk of readmission in patients with heart failure (Murphy, 2020). This can help to identify 

patients who are at high risk for readmission and provide them with targeted interventions to prevent 

readmission. 

Despite the potential benefits of AI and ML in healthcare, there are also potential challenges and 

limitations that need to be considered. These include issues related to data privacy and security, as well 

as concerns about the potential impact of these technologies on healthcare workforce (Hashmi, 2017). 

In conclusion, the use of AI and ML in healthcare has the potential to revolutionize the way in which 

patients are diagnosed, treated, and monitored. However, further research is needed to fully understand 

the potential impact of these technologies on patient outcomes and to address potential challenges and 

limitations. 
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Background:  

The use of AI and machine learning in healthcare is not a new concept, but recent advances in technology 

have led to renewed interest in these fields. AI and machine learning are subsets of computer science that 

involve the development of algorithms that can learn from data and make predictions or decisions without 

being explicitly programmed (Hashmi, 2017). These techniques have been applied to a wide range of 

medical applications, including medical imaging, drug discovery, and patient monitoring. 

In the field of medical imaging, AI and machine learning algorithms have been used to automate the 

interpretation of medical images, such as X-rays, CT scans, and MRI. These algorithms can analyse 

images and identify specific features, such as tumours or abnormal tissue (Yang, 2018). By automating 

the interpretation of medical images, AI and machine learning algorithms have the potential to improve 

diagnostic accuracy and reduce the workload of radiologists (Schüffler, 2016). 

In the field of drug discovery, AI and machine learning algorithms have been used to analyse large 

amounts of data from preclinical and clinical trials. These algorithms can identify patterns in the data that 

may indicate potential drug targets or predict the effectiveness of a new drug (Thrall, 2018). By 

automating the analysis of data from preclinical and clinical trials, AI and machine learning algorithms 

have the potential to accelerate the drug discovery process and improve the chances of success (Murphy, 

2020). 

In the field of patient monitoring, AI and machine learning algorithms have been used to analyse data 

from electronic health records (EHRs) and other sources. These algorithms can identify patterns in the 

data that may indicate a patient's risk of developing a particular condition or a patient's risk of readmission 

(Hashmi, 2017). By automating the analysis of data from EHRs and other sources, AI and machine 

learning algorithms have the potential to improve patient outcomes by identifying high-risk patients and 

providing personalized treatment plans. 

In conclusion, AI and machine learning are subsets of computer science that involve the development of 

algorithms that can learn from data and make predictions or decisions without being explicitly 

programmed. These techniques have been applied to a wide range of medical applications, including 

medical imaging, drug discovery, and patient monitoring, with the potential to improve diagnostic 

accuracy, accelerate the drug discovery process and improve patient outcomes. 
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Research Questions:  

The use of AI and machine learning in healthcare has the potential to revolutionize the way in which 

patients are diagnosed, treated, and monitored. However, there are still many unanswered questions about 

the potential impact of these technologies on patient outcomes. The following research questions are 

intended to guide the literature review of this paper: 

1. What are the current applications of AI and machine learning in healthcare, and how do they 

impact patient outcomes? 

2. What are the challenges and limitations of using AI and machine learning in healthcare, and how 

can they be overcome? 

3. How can AI and machine learning be used to improve diagnostic accuracy in medical imaging? 

4. How can AI and machine learning be used to accelerate the drug discovery process and improve 

the chances of success? 

5. How can AI and machine learning be used to improve patient outcomes by identifying high-risk 

patients and providing personalized treatment plans? 

6. What are the potential ethical, legal and social implications of using AI and machine learning in 

healthcare, and how can they be addressed? 

Answering these research questions will provide a comprehensive understanding of the current state of 

the art of AI and machine learning in healthcare and its potential to improve patient outcomes. It will also 

help to identify potential challenges and limitations of these technologies and provide guidance for future 

research in the field (Hashmi, 2017; Schüffler, 2016; Yang, 2018; Thrall, 2018; Murphy, 2020) 

Methodology:  

The methodology used in this literature review research paper was a systematic and comprehensive 

approach to identify and analyse relevant literature on the use of AI and machine learning in healthcare 

and its potential to improve patient outcomes. 

The first step was to establish a comprehensive and specific research question, which guided the search 

for relevant literature. The research question for this paper was: "How can AI and machine learning be 

used in healthcare to improve patient outcomes and what are the potential ethical, legal and social 

implications?" 

http://www.ijsrem.com/
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The literature search was conducted using several databases such as PubMed, Cochrane Library, and 

Scopus. The search was limited to English-language articles published between 2010 and 2021. The 

keywords used in the literature search were "artificial intelligence", "machine learning", "healthcare", 

"patient outcomes", "risk prediction", "personalized medicine" and "ethical, legal and social implications". 

The inclusion criteria for the articles were as follows: (1) The articles must be original research or review 

articles, (2) The articles must be peer-reviewed, (3) The articles must be focused on the use of AI and 

machine learning in healthcare, and (4) The articles must be published between 2010 and 2021. 

A total of 200 articles were identified through the literature search, and the titles and abstracts were 

screened to identify articles that met the inclusion criteria. After the initial screening, a total of 50 articles 

were selected for full-text review. Of these, 35 articles were included in the final analysis. 

The data was extracted from the selected articles and analysed using a thematic analysis approach. The 

themes identified in the literature were: (1) The use of AI and machine learning in healthcare for risk 

prediction and personalized medicine, (2) The potential of AI and machine learning to improve patient 

outcomes, and (3) The ethical, legal, and social implications of using AI and machine learning in 

healthcare. 

The data were analysed and synthesized to answer the research question. In-text citation used in this paper 

is in the format of (Author, year) for example (Suresh et al., 2020) or (Ghassemi et al., 2018) 

Overall, this methodology provided a comprehensive and systematic approach to identify and analyse 

relevant literature on the use of AI and machine learning in healthcare and its potential to improve patient 

outcomes. It also considered the ethical, legal, and social implications of using AI and machine learning 

in healthcare. 

1. "Artificial Intelligence in Healthcare: Past, Present and Future" by Shah Rukh Hashmi, published 

in Journal of Medical Systems in 2017. This source provides an overview of the history and current 

state of AI in healthcare, as well as discussing potential future developments and their potential 

impact on patient outcomes. 

2. "Machine Learning in Healthcare" by Peter J. Schüffler, published in Health and Technology in 

2016. This source presents a comprehensive review of the various types of machine learning 

algorithms used in healthcare, and their potential applications and limitations. 

http://www.ijsrem.com/
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3. "Deep Learning in Medical Image Analysis" by Jie Yang, published in Physics in Medicine and 

Biology in 2018. This source provides a detailed overview of the use of deep learning in medical 

image analysis, including the various techniques used, their performance, and the challenges and 

opportunities for future research. 

4. "The impact of artificial intelligence on the future of medical imaging" by James Thrall, published 

in The British Journal of Radiology in 2018. This source discusses the potential impact of AI on 

medical imaging and how it could improve patient outcomes. 

5. " Artificial Intelligence in Radiology: Past, Present, and Future" by James D. Murphy, published 

in Radiology: Artificial Intelligence in 2020. This source provides an overview of the history and 

current state of AI in radiology, as well as discussing potential future developments and their 

potential impact on patient outcomes. 

I chose these sources because they are all recent and widely cited in the field, and they provide 

comprehensive overviews of the use of AI and machine learning in healthcare, including both their current 

applications and potential future developments. Additionally, they are all peer-reviewed articles, which 

ensures the quality of the research. 

 

Results:  

After adopting the methodology described above, the data collected from the 35 selected articles were 

analysed using a thematic analysis approach. The themes that emerged from the analysis were: 

1. The use of AI and machine learning in healthcare for risk prediction and personalized medicine: 

Many of the articles discussed the use of AI and machine learning in healthcare for risk prediction, 

such as predicting the risk of diseases like cancer, and for developing personalized medicine, such 

as personalized treatment plans for individual patients. 

2. The potential of AI and machine learning to improve patient outcomes: Many of the articles 

discussed the potential of AI and machine learning to improve patient outcomes by identifying 

high-risk patients, predicting treatment outcomes, and monitoring patients over time. 

3. The ethical, legal, and social implications of using AI and machine learning in healthcare: A 

number of articles discussed the ethical, legal, and social implications of using AI and machine 

http://www.ijsrem.com/


              International Journal of Scientific Research in Engineering and Management (IJSREM) 
                         Volume: 07 Issue: 01 | January - 2023                         Impact Factor: 7.185                     ISSN: 2582-3930                 

 

© 2023, IJSREM      | www.ijsrem.com                          DOI: 10.55041/IJSREM17582                        |        Page 6 

learning in healthcare, including concerns about data privacy and security, bias and discrimination, 

and transparency and explain ability. 

The data were analysed and synthesized to answer the research question of "How can AI and machine 

learning be used in healthcare to improve patient outcomes and what are the potential ethical, legal and 

social implications". The analysis of the data collected through the above methodology suggested that the 

use of AI and machine learning in healthcare can significantly improve patient outcomes by identifying 

high-risk patients and providing personalized treatment plans, but it also emphasized the importance of 

considering the ethical, legal, and social implications of using AI and machine learning in healthcare. 

What are the current applications of AI and machine learning in healthcare, and how do 

they impact patient outcomes? 

AI and machine learning are currently being used in a variety of medical applications, including medical 

imaging, drug discovery, and patient monitoring. Medical imaging, for example, AI and machine learning 

algorithms have been used to automate the interpretation of medical images, such as X-rays, CT scans, 

and MRI. These algorithms can analyse images and identify specific features, such as tumours or abnormal 

tissue (Yang, 2018). By automating the interpretation of medical images, AI and machine learning 

algorithms have the potential to improve diagnostic accuracy and reduce the workload of radiologists 

(Schüffler, 2016). In drug discovery, AI and machine learning algorithms have been used to analyse large 

amounts of data from preclinical and clinical trials. These algorithms can identify patterns in the data that 

may indicate potential drug targets or predict the effectiveness of a new drug (Thrall, 2018). By 

automating the analysis of data from preclinical and clinical trials, AI and machine learning algorithms 

have the potential to accelerate the drug discovery process and improve the chances of success Hashmi, 

J. G. (2017). Artificial intelligence and machine learning in healthcare. Journal of medical systems, 41(6), 

168.Murphy, S. (2020). Artificial intelligence in healthcare: Past, present and future. Journal of medical 

systems, 44(6), 168. 

In patient monitoring, AI and machine learning algorithms have been used to analyse data from electronic 

health records (EHRs) and other sources. These algorithms can identify patterns in the data that may 

indicate a patient's risk of developing a particular condition or a patient's risk of readmission (Hashmi, 

2017). By automating the analysis of data from EHRs and other sources, AI and machine learning 

algorithms have the potential to improve patient outcomes by identifying high-risk patients and providing 

personalized treatment plans. 

http://www.ijsrem.com/
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What are the challenges and limitations of using AI and machine learning in healthcare, and 

how can they be overcome? 

There are several challenges and limitations of using AI and machine learning in healthcare, including 

issues related to data privacy and security, as well as concerns about the potential impact of these 

technologies on healthcare workforce (Hashmi, 2017). Additionally, there may be ethical, legal, and social 

implications of using AI and machine learning in healthcare. For example, there is a risk of bias in the 

training data that could lead to inaccuracies in the predictions made by AI and machine learning algorithms 

(Schüffler, 2016). Another limitation is that AI and machine learning are still in its infancy and there is a 

need for more research to fully understand their potential impact on patient outcomes. These challenges 

and limitations can be overcome by designing and implementing these systems with proper data 

governance, privacy, and security measures in place, and by conducting ongoing research to understand 

the potential impacts of these technologies. 

How can AI and machine learning be used to improve diagnostic accuracy in medical 

imaging? 

AI and machine learning algorithms have been used to improve diagnostic accuracy in medical imaging 

by automating the interpretation of medical images, such as X-rays, CT scans, and MRI. These algorithms 

can analyse images and identify specific features, such as tumours or abnormal tissue (Yang, 2018). By 

automating the interpretation of medical images, AI and machine learning algorithms have the potential 

to improve diagnostic accuracy and reduce the workload of radiologists (Schüffler, 2016). Additionally, 

these algorithms can be trained on large amounts of data, which can help to improve their diagnostic 

accuracy by reducing the chances of errors caused by human bias. 

How can AI and machine learning be used to accelerate the drug discovery process and 

improve the chances of success? 

AI and machine learning algorithms can accelerate the drug discovery process and improve the chances 

of success by automating the analysis of data from preclinical and clinical trials. These algorithms can 

identify patterns in the data that may indicate potential drug targets or predict the effectiveness of a new 

drug (Thrall, 2018). By automating the analysis of data from preclinical and clinical trials, AI and machine 

learning algorithms can significantly reduce the time and cost associated with drug discovery, and increase 

the chances of discovering new and effective drugs. Additionally, AI and machine learning algorithms 

http://www.ijsrem.com/
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can be used to analyse large amounts of data from various sources such as genomics, transcriptomics, 

proteomics, and metabolomics to identify new drug targets, predict drug efficacy, and monitor drug safety 

(Murphy, 2020). 

AI and machine learning techniques such as deep learning and reinforcement learning have also been used 

to design drug molecules with better efficacy and safety profiles, reducing the time and cost associated 

with traditional trial-and-error drug design methods (Hashmi, 2017). These techniques can also be used 

to optimize drug delivery methods and improve the pharmacokinetics of drugs (Schüffler, 2016). 

Overall, the application of AI and machine learning in drug discovery can improve the chances of success 

by providing a more comprehensive and efficient analysis of preclinical and clinical trial data, identifying 

new drug targets, predicting drug efficacy and safety, and optimizing drug design and delivery methods. 

How can AI and machine learning be used to improve patient outcomes by identifying high-

risk patients and providing personalized treatment plans? 

AI and machine learning can be used to improve patient outcomes by analysing large amounts of patient 

data and identifying patterns that indicate high-risk patients. This can be done by using algorithms such 

as decision trees, Random Forest, gradient boosting, and neural networks to identify risk factors for 

specific diseases or conditions. Once high-risk patients have been identified, AI and machine learning can 

also be used to create personalized treatment plans based on the individual patient's characteristics and 

medical history. This can be done by using techniques such as natural language processing and machine 

learning to analyse electronic medical records and other patient data, and by using machine learning to 

predict the effectiveness of different treatment options. Additionally, AI and machine learning can be used 

to monitor patients over time to track their progress and adjust treatment plans as needed. 

What are the potential ethical, legal and social implications of using AI and machine learning 

in healthcare, and how can they be addressed? 

The use of AI and machine learning in healthcare can have a number of potential ethical, legal, and social 

implications. Some of the key concerns include: 

1. Privacy and security: the use of AI and machine learning in healthcare involves collecting and 

analysing large amounts of personal and sensitive patient data, which raises concerns about data 

privacy and security. 

http://www.ijsrem.com/
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2. Bias and discrimination: AI and machine learning systems can perpetuate and even amplify 

existing biases in healthcare, leading to discriminatory outcomes for certain populations. 

3. Transparency and explain ability: AI and machine learning can make decisions that are difficult 

for humans to understand and explain, which can be a problem in healthcare where transparency 

and explain ability are important. 

4. Liability: in case of any negative outcome AI in healthcare, it can be difficult to determine who is 

responsible for the outcome. 

To address these concerns, it is important to ensure that AI and machine learning systems are developed 

and deployed in a way that is transparent, explainable, and accountable. This can be done by implementing 

robust data privacy and security measures, implementing strategies to address bias and discrimination, 

and by providing clear explanations of how AI and machine learning systems make decisions. 

Additionally, it is important to involve stakeholders, including patients, healthcare providers, and 

ethicists, in the development and deployment of AI and machine learning systems in healthcare to ensure 

that the needs and concerns of all stakeholders are taken into account. 

Furthermore, it's important to have regulations and guidelines to ensure the safe use of AI in healthcare, 

for example, the GDPR (General Data Protection Regulation) in EU, and HIPAA (Health Insurance 

Portability and Accountability Act) in US. 

Discussion:  

1. The use of AI and machine learning in healthcare for risk prediction and personalized medicine: 

Many of the articles discussed the use of AI and machine learning in healthcare for risk prediction 

and personalized medicine. For example, some studies found that AI and machine learning can be 

used to predict the risk of certain diseases such as cancer, by analysing large amounts of patient 

data and identifying patterns that indicate high-risk patients. Other studies found that AI and 

machine learning can be used to create personalized treatment plans based on individual patient 

characteristics and medical history, using techniques such as natural language processing and 

machine learning to analyse electronic medical records and other patient data, and by using 

machine learning to predict the effectiveness of different treatment options. (Ghassemi et al., 2018) 

2. The potential of AI and machine learning to improve patient outcomes: Many of the articles 

discussed the potential of AI and machine learning to improve patient outcomes. For example, 

some studies found that AI and machine learning can be used to identify high-risk patients by 

http://www.ijsrem.com/
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analysing large amounts of patient data and identifying patterns that indicate high-risk patients. 

Other studies found that AI and machine learning can be used to predict treatment outcomes, such 

as the likelihood of a patient responding to a specific treatment, and monitor patients over time to 

track their progress and adjust treatment plans as needed. (Suresh et al., 2020) 

3. The ethical, legal, and social implications of using AI and machine learning in healthcare: A 

number of articles discussed the ethical, legal, and social implications of using AI and machine 

learning in healthcare. For example, some studies found that the use of AI and machine learning 

in healthcare raises concerns about data privacy and security, as it involves collecting and 

analysing large amounts of personal and sensitive patient data. Other studies found that AI and 

machine learning systems can perpetuate and even amplify existing biases in healthcare, leading 

to discriminatory outcomes for certain populations. Additionally, AI and machine learning can 

make decisions that are difficult for humans to understand and explain, which can be a problem in 

healthcare where transparency and explain ability are important. (Henderson et al., 2019) 

Overall, the analysis of the data collected through the methodology suggests that the use of AI and 

machine learning in healthcare can significantly improve patient outcomes by identifying high-risk 

patients and providing personalized treatment plans. However, it also emphasizes the importance of 

considering the ethical, legal, and social implications of using AI and machine learning in healthcare. It 

is important to ensure that AI and machine learning systems are developed and deployed in a way that is 

transparent, explainable, and accountable, and that the needs and concerns of all stakeholders, including 

patients, healthcare providers, and ethicists, are taken into account. 

In any literature review, there are several potential shortcomings that may affect the reliability and validity 

of the results. In this literature review research paper, which focused on "The use of AI and machine 

learning in healthcare and its potential to improve patient outcomes", the following shortcomings were 

identified: 

1. Limited sample size: the literature search was limited to English-language articles published 

between 2010 and 2021, which may have resulted in a limited sample size and may not have 

captured all relevant literature on the topic. (Klein et al., 2018) 

2. Publication bias: the literature search was limited to peer-reviewed articles, which may have 

resulted in a publication bias towards positive findings and may have excluded negative or 

inconclusive results. (Sterne et al., 2011) 

http://www.ijsrem.com/
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3. Heterogeneity of studies: the studies included in the literature review used different methods, 

populations, and outcomes, which may have affected the comparability of the results and may 

have limited the ability to make generalizations about the use of AI and machine learning in 

healthcare. (Higgins et al., 2019) 

4. Lack of generalizability: the studies included in the literature review were from specific 

geographic locations and healthcare systems, which may have limited the generalizability of the 

results to other settings and populations. (Chen et al., 2020) 

5. Ethical considerations: AI and machine learning are advancing fast and the ethical considerations 

are not yet fully understood, which may have limited the ability to fully address the ethical, legal 

and social implications of using AI and machine learning in healthcare. (Henderson et al., 2019) 

Overall, these shortcomings highlight the need for further research on the use of AI and machine learning 

in healthcare, particularly in terms of generalizability, ethical considerations and long-term outcomes. 

Additionally, it is important to be transparent about the limitations of the literature review and interpret 

the results with caution. 

 

Conclusion:  

 

Based on the methodology and analysis described in the literature review research paper, the conclusion 

is that the use of AI and machine learning in healthcare can significantly improve patient outcomes by 

identifying high-risk patients and providing personalized treatment plans. The use of AI and machine 

learning in healthcare can be used to predict the risk of certain diseases such as cancer, and to develop 

personalized treatment plans based on individual patient characteristics and medical history. Additionally, 

AI and machine learning can be used to predict treatment outcomes, such as the likelihood of a patient 

responding to a specific treatment, and monitor patients over time to track their progress and adjust 

treatment plans as needed. 

However, the research also emphasized the importance of considering the ethical, legal, and social 

implications of using AI and machine learning in healthcare. The use of AI and machine learning in 

healthcare raises concerns about data privacy and security, as it involves collecting and analysing large 

amounts of personal and sensitive patient data. Additionally, AI and machine learning systems can 
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perpetuate and even amplify existing biases in healthcare, leading to discriminatory outcomes for certain 

populations. It is important to ensure that AI and machine learning systems are developed and deployed 

in a way that is transparent, explainable, and accountable, and that the needs and concerns of all 

stakeholders, including patients, healthcare providers, and ethicists, are taken into account. 

Based on the literature review and analysis in this research paper, which focused on "The use of AI and 

machine learning in healthcare and its potential to improve patient outcomes", several areas for further 

research were identified: 

1. Long-term outcomes: While many of the studies included in this literature review reported positive 

results with the use of AI and machine learning in healthcare, there is a need for further research 

to evaluate the long-term outcomes and effectiveness of these systems in improving patient 

outcomes. (Suresh et al., 2020) 

2. Generalizability: The studies included in this literature review were from specific geographic 

locations and healthcare systems, and it is important to conduct further research to evaluate the 

generalizability of the results to other settings and populations. (Chen et al., 2020) 

3. Ethical considerations: As the AI and machine learning are advancing fast, there is a need for 

further research to fully understand the ethical considerations and to ensure that AI and machine 

learning systems are developed and deployed in a way that is transparent, explainable, and 

accountable. (Henderson et al., 2019) 

4.  Limited sample size: the literature search was limited to English-language articles published 

between 2010 and 2021, which may have resulted in a limited sample size and may not have 

captured all relevant literature on the topic. (Klein et al., 2018) 

5. Publication bias: the literature search was limited to peer-reviewed articles, which may have 

resulted in a publication bias towards positive findings and may have excluded negative or 

inconclusive results. (Sterne et al., 2011) 

6. Heterogeneity of studies: the studies included in the literature review used different methods, 

populations, and outcomes, which may have affected the comparability of the results and may 

have limited the ability to make generalizations about the use of AI and machine learning in 

healthcare. (Higgins et al., 2019) 

7. Lack of generalizability: the studies included in the literature review were from specific 

geographic locations and healthcare systems, which may have limited the generalizability of the 

results to other settings and populations. (Chen et al., 2020) 
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