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Abstract

Objective: To analyze opportunities, advancements, 
and challenges in the role of artificial intelligence in 
healthcare services. 
Methodology: Studies published between 2020 and 
2023 were systematically searched following PRISMA 
guidelines, and selected from major databases includ-
ing PubMed, Scopus, and Google Scholar, by using 
specific Medical Subject Headings (MeSH) and key 
words related to AI and healthcare services. Selected 
studies included data on AI's contributions in ad-
dressing challenges and opportunities in healthcare. 
The systematic search and screening process iden-
tified a total of 200 records, from which 40 full-text 
articles were assessed for eligibility. Among these, 15 
of them were selected for further review and analy-
sis. The selected studies explored AI applications in 
clinical decision-making, diagnostics, telemedicine, 
vaccine research, robotics in neurorehabilitation, and 
ethical challenges.
Results: Out of the 15 studies included, 12 of them 
highlighted the advancements and opportunities, 
whereas 6 of them highlighted the challenges, as 3 out 
these 15 studies had overlapping results, and included 
data on both opportunities and challenges. AI's po-
tential in enhancing diagnostics, treatment, patient 
care, vaccine research, and neurorehabilitation are 
the main opportunities and advancements observed, 
alongside challenges such as data security, bias, ethical 
concerns, and the need for regulatory standards. 
Conclusion: From improving diagnostic accuracy and 
patient care to addressing challenges in healthcare 
delivery, AI technologies offer promising solutions. 
However, challenges such as data security, bias, ethi-
cal concerns, and regulatory standards remain critical 
areas requiring further attention and research. 
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Introduction

Artificial intelligence (AI) has become synony-
mous with computational technologies mimick-
ing human intelligence, including cognitive pro-
cesses such as learning, adaptation, engagement, 
and sensory comprehension. These technologies 
have transcended traditional boundaries, find-
ing applications in diverse fields like medicine 
and healthcare. As early as the middle of 20th 
century, medical practitioners progressively 
took steps to integrate AI into diagnostic pro-
cesses, marking the inception of AI's journey in 
healthcare.1 Recent years have witnessed an ex-
ponential surge in AI's role in medicine, fueled 
by the exponential growth in computing capa-
bilities and the abundance of digital data ripe for 
analysis and utilization.2,3

AI's impact on healthcare is multifaceted, influ-

encing various aspects such as clinical practic-
es, diagnostics, rehabilitation, surgery, clinical 
pharmacology, psychiatric medical services and 
predictive analytics. Particularly noteworthy is 
AI's contribution to clinical decision-making 
and disease diagnosis, actively utilizing vast 
datasets across modalities to enhance accuracy 
and efficiency.4 Moreover, AI's role extends be-
yond data analysis; it further explores into drug 
invention, healthcare management, and person-
alized patient care, revolutionizing a new era of 
precision medicine.5,6

Therefore, despite the AI's potential in health-
care, challenges persist, necessitating rigorous 
studies to validate efficacy and optimize applica-
tions.7 This paper adopts a structured literature 
review methodology to investigate opportuni-
ties, advancements, and challenges in the role of 
artificial intelligence in healthcare services.8 Ad-
ditionally, this research encompasses advance-
ments in health care by AI specifically in the 
developed countries within recent time frame, 
where advancements in AI has changed the way 
people live. The objective of this systematic lit-
erature review was to analyze the opportunities 
and challenges in healthcare services in recent 
technological development. 

Methodology

Protocol and Registration

This review was conducted in accordance to 
the standard Preferred Reporting Items for Sys-
tematic Reviews and Meta-Analyses guidelines 
2020.9 

Eligibility Criteria

The published research studies selected for this 
literature review were analyzed for their study 
design, publishing year, regional background 
of publication, core variable of interest i.e. dis-
cipline of healthcare affected by AI. The freely 
available studies in PDF form in English lan-
guage were included in this review. The studies 
published in 2020 to 2023 including all types of 
studies, both qualitative and quantitative, were 
incorporated into review, as there was no signifi-
cant literature on AI and its application in health 
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care before 2020. This led to a notable decrease in the number of 
relevant articles, as AI is still evolving. The electronic data base 
was created by searching the research articles with specific MeSH 
terms and key words in PubMed, Scopus, and Google Scholar. 
The used MeSH terms included artificial intelligence and health-
care services. Two authors (AMK and SF) performed study se-
lection by evaluating the research studies through research title, 
abstract and full text studies, whereas the remaining two authors 
(AYK and RT) counterchecked the articles to identify the role of 
AI in specific health care domain. Both quantitative and qualita-
tive studies were selected which included data on AI's contribu-
tions in addressing challenges and opportunities in healthcare. 
To reduce subjectivity, all four reviewers independently assessed 
the risk of bias for each study.11 Discrepancies were resolved 
through discussion or by involving a third reviewer, ensuring a 
consensus was reached. The included research studies were first-
ly evaluated based on title and abstract. The in-depth reading 
of full text article done to collect the data. Three authors inde-
pendently studied and extracted the data from selected studies 
in 15 days from 17th March to 2nd April 2023. 

Study Selection 

The study selected parameters such as role of AI in different dis-
ciplines of healthcare, ethical concern with AI based healthcare 
services, accuracy and precision of AI based healthcare services, 
and challenges to healthcare services due to incorporation of AI. 
The study selection procedure for the review followed the PRIS-
MA guidelines, ensuring a transparent and systematic approach 
to data collection and analysis. Initially, a total of 200 records 
were identified through screening processes by using the search 
engines i.e. PubMed, Scopus, and Google Scholar. 

Figure 1: PRISMA Diagram Showing the Study Selection Proce-
dure for investigating the role of Artificial Intelligence in health-
care services 

During the initial screening phase, records were assessed for 
relevance to the research topic based on the research titles and 
publication years. After this stage, 130 records were deemed po-
tentially relevant for further evaluation. The screening process 
involved a detailed assessment of the 130 records based on pre-
defined inclusion and exclusion criteria. This step resulted in the 
exclusion of 90 records, leaving 40 full-text articles for eligibil-
ity assessment. The full-text articles were thoroughly reviewed 
to determine their eligibility for inclusion in the study. Criteria 
such as relevance to AI in healthcare services and availability of 
quantitative and qualitative data were considered. Among the 
full-text articles assessed, 25 were excluded due to reasons such 
as lack of relevant data or not meeting inclusion criteria. As a 
result, 15 studies were considered suitable for this review. The 
PRISMA diagram visually represents each stage of the study se-
lection procedure in Figure 1.

Results

The results of this study are presented and briefly explained in 
Table 1. Whereas 6 of them highlighted the challenges, as 3 out 
these 15 studies had overlapping results, and included data on 
both opportunities and challenges. AI's potential in enhancing 
diagnostics, treatment, patient care, vaccine research, and neu-
rorehabilitation are the main opportunities and advancements 
observed, alongside challenges such as data security, bias, ethical 
concerns, and the need for regulatory standards.

Discussion

This systematic literature review investigates the recent advance-
ments, trends, opportunities, and challenges of AI in health-
care, focusing on its impact on healthcare outcomes, patient 
care, diagnosis, treatment, and system optimization. Following 
PRISMA guidelines, the review analyzed studies from 2020 to 
2023, highlighting AI's significant contributions to clinical de-
cision-making, diagnostics, telemedicine, vaccine research, and 
neurorehabilitation robotics. Despite AI's transformative poten-
tial in improving diagnostic accuracy and patient care, the re-
view identifies critical challenges, including data security, bias, 
ethical concerns, and regulatory standards, underscoring the 
need for ongoing research and ethical implementation to maxi-
mize AI's benefits in healthcare services.

The selected studies provide a diverse range of insights into the 
intersection of healthcare and technology, particularly in the 
context of opportunities and challenges posed by the COVID-19 
pandemic. A comprehensive retrospective study involved pa-
tients to identify undiagnosed HCV cases using advanced pre-
dictive algorithms, surpassing traditional screening rates.11 Jnr12 
and Bagabir et al.16 highlighted the importance of telemedicine 
and virtual care during pandemics, emphasizing their role in 
reducing exposure risks and improving healthcare delivery 
remotely. The potential of AI-driven tools cannot be underes-
timated in managing pandemics like COVID-19, focusing on 
data-driven insights and its impact on vaccine research and 
development.13 Hussaini et al.17 provided a survey-based over-
view of AI applications in clinical services during the pandemic, 
showcasing advancements in medical data analysis accuracy us-
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Table 1: Characteristics of Included Studies

s Author(s) Research 
Design

Research Popula-
tion

Analysis Method Outcomes

1 Doyle et 
al.11

Retrospec-
tive Study

Approximately 10 
million patients in 
the US (2010-2016)

Logistic regres-
sion, random 
forests, gradient 
boosted trees, 
stacked ensemble

Using longitudinal medical claims and prescription data, predictive 
algorithms identified undiagnosed HCV patients with high preci-
sion (>95%) at low recall levels (10%). The stacked ensemble meth-
od achieved the best performance with 97% precision at over 50% 
recall, surpassing CDC screening rates.

2 Jnr12 Rapid 
Literature 
Review

Not specified Not specified Advocated for telemedicine during COVID-19 to enable remote 
diagnosis, treatment, monitoring, and follow-ups, highlighting its 
importance in reducing exposure risks and enhancing healthcare 
delivery during pandemics.

3 Santosh13 Conceptu-
al Paper

Not specified Not specified Emphasized the need for AI-driven tools with active learning mod-
els using diverse data to detect and forecast COVID-19 outbreaks 
globally, highlighting AI’s potential in managing big data during 
pandemics.

4 Hussain et 
al.14

Survey 
Study

Not specified Neural networks, 
SVM, edge sig-
nificant learning

Summarized AI applications in clinical services during COVID-19, 
emphasizing Big Data use, classifying AI techniques for pandemic 
data analysis, and highlighting AI-driven cloud computing benefits 
and advances in medical data accuracy (up to 90%).

5 Bajwa et 
al.15

Review 
Article

Not specified Not specified Outlined recent AI healthcare breakthroughs, focusing on building 
reliable AI systems, and proposed future directions to enhance pop-
ulation health, patient care, caregiver experience, and cost reduc-
tion.

6 Bagabir et 
al.16

Rapid 
Literature 
Review

Not specified Not specified Advocated telemedicine for remote COVID-19 care to reduce expo-
sure, emphasizing its importance in pandemic healthcare.

7 Hassani & 
Silva17

Per-
spective 
Article

Not specified Not specified Discussed ChatGPT’s potential in data science for workflow auto-
mation and improved decision-making, while addressing concerns 
about bias and plagiarism, emphasizing its ability to enhance pro-
ductivity and accuracy.

8 Xu et al.18 Systematic 
Review

Not specified Not specified Reviewed recent advances in medical chatbot technology for cancer 
therapy, discussing diagnosis, treatment, patient support, workflow 
efficiency, and health promotion, while highlighting implementa-
tion limitations and concerns regarding ethical, security, technical, 
and regulatory standards.

9 Li et al.19 Deep 
Learning 
Model

Multimodal Longi-
tudinal Electronic 
Health Records

Hierarchical 
Transform-
er-based Model 
(Hi-BEHRT)

Created Hi-BEHRT, a Transformer-based model, for precise clinical 
event prediction using multimodal EHR, outperforming existing 
deep learning methods in forecasting risks like heart failure, diabe-
tes, chronic kidney disease, and stroke, particularly for patients with 
extensive medical records.

10 Wang et 
al.20

Per-
spective 
Article

Not specified Not specified Identified metaverse opportunities in healthcare, focusing on Me-
TAI for better quality, accessibility, cost-effectiveness, and patient 
satisfaction. Discussed virtual scanning, data sharing, regulatory 
science, and medical interventions, addressing privacy, security, 
and disparity.

11 Yu et al.21 Not spec-
ified

Clinicians, Health-
care Institutions

Not specified AI challenges at point-of-care in pandemics: optimization, resource 
allocation, and addressing flaws in tech, ethics, institutions.

12 Javaid et 
al.22

Not spec-
ified

Healthcare Not specified ChatGPT’s healthcare potential: data reliability, privacy, ethics.

13 Sharma et 
al.23

Not spec-
ified

Pharmaceutical, 
Healthcare

Machine learn-
ing, AI

AI/ML accelerates COVID-19 vaccine R&D by identifying candi-
dates and optimizing processes, expediting SARS-COV-2 drug dis-
covery.

14 Lambercy 
et al.24

Not spec-
ified

Neurological Pa-
tients

Robotics, AI COVID-19 challenges in neurorehabilitation, driving decentral-
ized, AI-enhanced therapy with robotics.

15 Connelly 
et al.25

Not spec-
ified

Healthcare Not specified AI drawbacks in healthcare: data security, privacy, ethics, lacking 
universal guidelines.
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ing AI techniques.  Similarly, Bajwa et al.15 and Hassani & Silva17 
discussed recent AI breakthroughs and opportunities, propos-
ing future directions for AI-augmented healthcare systems and 
addressing challenges such as bias and plagiarism in AI work-
flows. Xu et al.18 and Li et al.19 delved into specific technologies 
like chatbots and deep learning models for improved clinical 
predictions and patient support, albeit with considerations for 
ethical and regulatory standards. Other studies  explored inno-
vative approaches such as robotics in healthcare delivery and 
neurorehabilitation, respectively. They emphasized personal-
ized adaptation and safe use of AI in patient care and therapy 
settings.20-24 Connelly et al. highlighted potential drawbacks of 
AI in healthcare, focusing on data security, privacy, and ethical 
concerns, urging the establishment of universal guidelines for 
AI's ethical use in healthcare contexts.25 These outcomes collec-
tively shed light on the evolving landscape of healthcare technol-
ogy, emphasizing the promising potential of AI, telemedicine, 
chatbots, and deep learning models in improving patient care, 
diagnosis, treatment, and overall healthcare delivery while also 
addressing critical concerns regarding data security, privacy, 
ethics, and regulatory standards. 

Strengths and Limitations

While there are numerous studies on AI applications in health-
care, the research is often fragmented, focusing on specific as-
pects or technologies without providing a holistic view. This 
fragmentation creates a gap in understanding the comprehen-
sive impact of AI across different domains of healthcare. Rapid 
advancements in AI technologies over the past few years neces-
sitate an updated review. Previous reviews might not capture 
the latest innovations, ethical concerns, and regulatory changes 
that have emerged between 2020 and 2023. By identifying cur-
rent opportunities and challenges, the review provides valuable 
insights that can guide future research directions, inform poli-
cymakers, and help healthcare providers make informed deci-
sions about adopting AI technologies. However, this study also 
has certain noteworthy limitations. The quantitative analysis in 
the review is based on only five studies, which may restrict the 
generalizability and robustness of the numerical findings. This 
small sample size might not fully capture the range of quantita-
tive impacts of AI in healthcare. Moreover, AI in healthcare is 
a rapidly evolving field, with new developments and technolo-
gies emerging continuously. The findings of this review might 
quickly become outdated, necessitating continuous updates to 
maintain relevance.

Conclusion 

This systematic literature review emphasizes the transforma-
tive potential of AI in revolutionizing healthcare services. The 
reviewed studies collectively highlight AI's impact across var-
ious healthcare domains, including diagnostics, clinical deci-
sion-making, telemedicine, neurorehabilitation, and vaccine 
research. The integration of AI technologies showed promising 
outcomes in enhancing accuracy, efficiency, and patient care 
experiences within healthcare ecosystems. However, alongside 
these opportunities, significant challenges such as data security, 
ethical considerations, bias mitigation, and regulatory standards 

emerge as crucial areas of concern. 

Future Implications

The review emphasizes the importance of establishing universal 
guidelines and ethical frameworks for AI's responsible deploy-
ment in healthcare settings. Addressing these challenges is para-
mount to ensure patient privacy, data integrity, and fair AI-driv-
en decision-making processes. Furthermore, the review points 
out the need for continued research and validation of AI-driven 
innovations to optimize healthcare outcomes effectively. Future 
research endeavors should focus on refining AI algorithms, im-
proving interoperability among healthcare systems, enhancing 
data quality, and addressing societal and ethical implications 
comprehensively. In conclusion, AI holds immense promise in 
transforming healthcare delivery, improving patient outcomes, 
and optimizing resource utilization. However, realizing this po-
tential requires a collaborative effort among researchers, health-
care professionals, policymakers, and technology developers to 
navigate challenges effectively and harness AI's capabilities for 
the betterment of global healthcare systems.
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