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Abstract 
Background: This review delves into the effects of artificial intelligence (AI) 
on healthcare, which is a crucial aspect considering the increasing costs of 
healthcare worldwide. While there is potential for AI to enhance healthcare 
delivery and efficiency, there are still uncertainties surrounding its effective-
ness, value, and broader adoption. This comprehensive literature review aims 
to explore and synthesize existing knowledge on the economic impact of AI 
in healthcare. The primary objective of this review is to understand the po-
tential cost savings and efficiency improvements associated with the deploy-
ment of AI in healthcare settings. By highlighting the economic implications 
of AI, this review seeks to offer insights into the value proposition of invest-
ing in AI technologies for stakeholders such as healthcare providers, payers, 
and policymakers. Methods: To conduct this review, we conducted a search 
of literature from 2020 to 2023 across three databases: PubMed, Scopus and 
Google Scholar. We specifically focused on studies that discuss the impacts of 
AI in healthcare and include cost evaluations, using combinations of key-
words related to AI, economics, healthcare, and cost evaluation. The inclu-
sion criteria were studies that conducted some form of economic evaluation 
related to AI in healthcare settings, while exclusion criteria were studies 
without a cost evaluation component. Data extraction and quality assessment 
using the CASP checklist were undertaken on the final set of included studies. 
Results: After screening studies, we identified 10 out of a total of 28 studies 
and reports that met our criteria of outlining any form of economic impact 
and evaluation of AI in healthcare settings. Based on our findings, imple-
menting AI in healthcare could potentially lead to cost savings. Several stu-
dies suggest savings ranging from $200 billion to $360 billion in the United 
States alone. The use of AI in healthcare sectors such as ophthalmology, radi-
ology and disease screening has shown positive economic impacts. Conclu-
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sion: While AI has potential for cost savings and efficiency improvements, in 
healthcare settings, it’s crucial to conduct detailed context specific cost evalu-
ations to optimize the adoption and implementation strategies of AI.  
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1. Introduction 

The healthcare field has experienced a surge in the application of artificial intel-
ligence (AI) due to its potential to enhance healthcare delivery and efficiency [1]. 
However, certain uncertainties regarding the effectiveness and value of AI in 
practice persist, underscoring the need for implementation guidelines [2]. To 
optimize the use of healthcare resources, stakeholders must conduct health 
technology assessments, which also extend to AI applications in healthcare set-
tings. The current dearth of understanding concerning the impact of such appli-
cations presents challenges for clinicians, health facilities, and policymakers alike 
[3]. 

The inception of AI can be traced back to the 1950s when mathematician Alan 
Turing speculated about the possibility of machines possessing intelligence [4]. 
The incorporation of AI into various settings gained momentum in the 1980s 
[5]. Despite these advancements, the number of AI applications currently being 
implemented in hospitals for care remains limited. 

AI and Healthcare 

There have been research studies indicating that AI has the potential to match or 
even surpass human performance in healthcare tasks [6]. The implementation of 
AI based technologies has demonstrated the ability to enhance the quality of life 
making it more convenient, secure, and productive [7]. However, opinions vary 
regarding the applications of AI in healthcare [8]. It is suggested that areas like 
workflows, image analysis, robotic surgery, virtual assistants, and clinical deci-
sion support hold importance [8]. Other reports highlight how AI can improve 
machines, reduce dosage errors, enhance cybersecurity measures, and enable 
personalized medicine [9]. Although those are mere predictions of the various 
uses of AI in healthcare, there are several AI applications in healthcare that have 
matured. One of these applications was a way to leverage AI by assisting health-
care professionals in making diagnoses and treatment recommendations. By 
analyzing data such as histories and test results, AI can identify patterns and es-
tablish connections between findings for potential diagnoses or treatment op-
tions [6]. Moreover, AI can aid patients in gaining an understanding of their 
health conditions and make decisions about their care by providing personalized 
health information. Using health data and histories as references, AI can offer 
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tailored insights, education materials, and recommendations to each patient 
[10]. Additionally, AI plays a role in managing tasks within healthcare settings 
by instantly providing up to date medical findings from diverse sources [1]. 
Furthermore, another application of AI lies in its ability to analyze medical im-
ages and detect anomalies at an early stage by utilizing intelligence in conjunc-
tion with imaging devices, which can result in more timely and precise diagnoses 
[11]. Lastly, AI can also be utilized for patient monitoring allowing healthcare 
professionals to monitor patients’ conditions in time and provide guidance or 
make adjustments based on the transmitted medical data [10]. 

Certain challenges must be addressed for the broader adoption of AI in health-
care. Implementing AI systems in healthcare demands investments in technolo-
gy, infrastructure, and personnel [12]. Moreover, healthcare leaders may resist 
embracing AI due to concerns about job displacement, privacy, security issues, 
and liability concerns. The existing gaps in regulations surrounding the devel-
opment and use of AI in healthcare could potentially impede the adoption of 
these technologies [13]. Nevertheless, artificial intelligence is believed to hold 
potential in improving patient outcomes, reducing costs, and driving changes. It 
has the potential to aid in disease management by identifying patients who would 
benefit from care and serving as an early warning system for potential complica-
tions or side effects, ultimately leading to long-term cost savings. 

The economic impact of AI on healthcare is a significant consideration given 
the escalating healthcare costs worldwide [14] [15]. To ensure the effective utili-
zation of healthcare resources, it is crucial to comprehend both the costs and 
benefits associated with implementing AI systems. This literature review aims to 
consolidate evidence on the outcomes of applying AI technologies in clinical set-
tings and to synthesize evidence from economic evaluations and cost analyses of 
AI applications in healthcare in order to understand potential cost savings and 
efficiency gains associated with adopting such technologies. The findings will 
provide insights for stakeholders in healthcare such as providers, payers, and po-
licymakers, regarding the value proposition of investing in these emerging tech-
nologies. 

This paper follows a format consisting of introduction, methods, results, and 
discussion sections. The methods entail a review of published studies that ana-
lyze the costs and/or cost-effectiveness of AI systems compared to traditional 
care. The findings presented here provide a summary of the results from the re-
viewed studies, focusing on the economic impact. The discussion section ex-
plores the strengths, limitations, and recommendations for research based on 
the available evidence. The ultimate aim is to offer an understanding of the value 
associated with AI in healthcare and facilitate well-informed decision-making 
regarding the adoption and implementation of AI technologies. 

2. Methods 
2.1. Literature Search Strategy 

We designed a comprehensive strategy for our literature search. The focus was 
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mainly on developments after the recent hype of AI. So, we ensured that recent 
and relevant studies on how artificial intelligence (AI) impacts healthcare eco-
nomically were collected, thus, focusing on publications from 2020 to 2023. Our 
search encompassed three databases: PubMed, Scopus, and Google Scholar. 
These databases were selected due to their coverage of health and economic lite-
rature. 

Our search strategy involved using a combination of keywords and MeSH 
terms (for PubMed) related to “Artificial Intelligence”, “Economics”, “Health-
care”, and “Cost Evaluation”. This approach generated combinations of search 
terms such as “Artificial Intelligence AND Economics AND Healthcare”, as well 
as “AI AND Cost Evaluation AND Healthcare”. We did not limit our search 
based on publication type or geographical location to ensure a broad perspective. 
However, we did restrict our search to English language studies, articles, and 
reports. The search results were imported into a reference management soft-
ware. In this software, we removed any duplicate citations. Then we carefully re-
viewed the remaining citations to determine if they should be included in the re-
view.  

2.2. Inclusion and Exclusion Criteria 

To decide which articles to include or exclude, we first screened the titles and 
abstracts of the identified articles. We concentrated on articles that discussed or 
mentioned the economic impact of AI in healthcare, including its cost-effectiveness 
or any cost-related implications. After this screening process, we retrieved the 
full texts of potentially relevant articles for a more detailed assessment. 

During this detailed assessment stage, our inclusion criteria were studies that 
included a cost evaluation related to AI in healthcare. This could take forms such 
as cost-effectiveness analysis, cost-utility analysis, cost-benefit analysis, or cost- 
minimization analysis. Any studies that did not include a cost evaluation were 
excluded from consideration. 

2.3. Data Extraction 

Once we had determined which studies met our inclusion criteria, we used a da-
ta extraction form to extract information for our review. The form used for data 
extraction contained fields such as author(s), publication year, study location, 
study objective, AI technology investigated, healthcare area or disease studied, 
type of evaluation employed, key findings, and conclusions. The data from the 
included studies were extracted by two reviewers independently. Any discrepan-
cies that arose were resolved through consensus or by seeking input from a third 
reviewer if needed. This approach aimed to ensure the accuracy and reliability of 
the extracted data. 

2.4. Assessment of Quality 

To assess the quality of the studies included in our review, we utilized the Criti-
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cal Appraisal Skills Programme (CASP) Economic Evaluation Checklist [16]. 
This tool is specifically designed to evaluate the quality of economic evaluations. 
The checklist comprises 12 items that evaluate aspects such as the clarity of 
study objectives, adequacy of methodology used, validity of data sources utilized, 
appropriateness of analysis techniques employed, and relevance of findings ob-
tained. Each study was classified as either “high”, “medium”, or “low” quality 
based on the scores obtained for these items. Two reviewers conducted the qual-
ity assessments, with any disagreements resolved through consensus or consul-
tation with a third reviewer if necessary. By employing this process for quality 
assessment, we aimed to ensure reliability and credibility in our review. 

3. Results 

The literature review has identified studies and reports discussing the economic 
impact of artificial intelligence (AI) on healthcare. The initial screening yielded 
28 studies and reports. After excluding those with no mention of any economic 
or cost implications of AI on healthcare, the search resulted in 16 studies. The 
full text screening yielded 10 studies that directly discussed, as a primary or sec-
ondary aim of the study, the economic impact of AI in healthcare, which varied 
in its evaluations from simple cost analysis to advanced cost modelling. The fol-
lowing are the findings of the literature review. Figure 1 below illustrates the li-
terature review steps and results. 

3.1. AI Cost-Saving in Healthcare 

A report by researchers from McKinsey and Harvard suggests that the imple-
mentation of AI in healthcare could save the United States up to $360 billion 
annually. The researchers predict that AI adoption could reduce healthcare spend-
ing by 5% to 10%, resulting in savings ranging from $200 billion to $360 billion 
[17]. These estimates are predicated on AI applications using existing technolo-
gies within five years without compromising quality or accessibility. Private 
payers could potentially save approximately 7% to 9% of their expenses, equat-
ing to $80 billion to $110 billion in annual savings over the next five years. Phy-
sician groups, on the other hand, could save between 3% and 8% of costs, equiv-
alent to savings ranging from $20 billion to $60 billion within the next five years 
[17]. By leveraging AI-based systems, inefficiencies can be minimized, leading to 
a cost-effective healthcare ecosystem. Additionally, organizations can utilize AI 
technology to maximize their return on investment (ROI) [18]. 

Additionally, Nikhil Sahni and colleagues have estimated that wider imple-
mentation of AI in healthcare could result in savings of 5 to 10 percent in US 
healthcare spending, equivalent to $200 billion to $360 billion annually in 2019 
dollars. These estimates are predicated on use cases utilizing technologies 
achievable within the next five years without compromising quality or accessi-
bility. The article also includes case studies and explores strategies for overcom-
ing challenges associated with implementing AI in healthcare. The authors con-
clude that the adoption of AI in this field could yield financial benefits such  
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Figure 1. Literature search strategy flowchart. 

 
as enhanced healthcare quality, increased accessibility, improved patient expe-
rience, and greater satisfaction among clinicians [19]. 

3.2. AI in Ophthalmology 

A research study examining the integration of AI and telemedicine in ophthal-
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mology found that merging these technologies can result in cost savings. After 
auditing 5456 eye visits, it was estimated that 15% of urgent transfers and 24% of 
outreach consultations were suitable for telemedicine, leading to a cost reduction 
of $1.1 million [20]. 

Moreover, Ruamviboonsuk and others propose that AI has the potential to 
enhance quality and reduce costs in ophthalmology significantly. The study 
emphasizes that most economic data on AI in ophthalmology focus on retino-
pathy (DR) screening. However, some studies delve into the costs associated 
with AI software being classified as a medical device, including both research 
and development investment and ongoing maintenance expenses [21]. 

3.3. AI in Radiology 

AI in radiology is also seen as having potential for improving healthcare effi-
ciency. According to a study by Leeuwenthe et al., the integration of AI in radi-
ology shows promise in enhancing healthcare delivery and reducing expenses. 
The researchers outline six objectives that can benefit from AI implementation, 
including streamlining workflow, reducing reading time, minimizing the use of 
contrast agents and radiation dose, enabling early disease detection, enhancing 
diagnostic accuracy, and facilitating personalized diagnostics. The study suggests 
that AI can help achieve these objectives by optimizing efficiency, speeding up 
the interpretation process, reducing reliance on contrast agents and radiation 
dose levels, detecting diseases, improving diagnostic accuracy rates, and tailoring 
diagnostics to individual patients. However, it is important to note that there is 
still limited knowledge regarding how AI impacts healthcare quality, efficiency, 
and costs [22]. 

3.4. Treatment vs. Diagnosis 

In an analysis exploring the cost-effectiveness of AI applications in medicine, 
researchers found a disparity between studies demonstrating cost-effectiveness 
in treatment compared to those focusing on diagnosis. Nevertheless, they dis-
covered that utilizing AI for screening colonoscopies can serve as a cost-saving 
strategy for preventing colorectal cancer. Furthermore, AI’s cost-effectiveness 
has been extensively examined for its potential to enhance diagnosis, streamline 
screening processes, and optimize laboratory tests and surgical appointments. 
The cost-effectiveness of AI heavily relies on assumed treatment effects follow-
ing diagnosis. It is particularly sensitive to the fees associated with AI usage. In 
summary, it is revealed that while the cost-effectiveness of AI in healthcare has 
been widely investigated, the results are diverse, and the potential for cost sav-
ings with AI varies depending on use cases and assumed treatment effects after 
diagnosis [23]. 

In terms of comparing diagnosis with treatment using an AI driven model, a 
study suggests that saving time in treatment procedures directly translates into 
cost savings. However, there are studies demonstrating the cost-effectiveness of 
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treatment compared to those focusing on efficiency. Although specific figures or 
results regarding cost savings are not provided by the study [24]. 

3.5. AI in Decision Support System 

Rossi and others analyzed the “Cost-effectiveness of Artificial Intelligence as a 
Decision Support System Applied to the Detection and Grading of Melanoma, 
Dental Caries, and Diabetic Retinopathy” by utilizing data from three Markov 
models used in studies on cost-effectiveness. These models were adjusted to 
compare AI against standard care in detecting melanoma through skin photo-
graphs, dental caries through radiographs, and diabetic retinopathy through 
fundus imaging. The findings indicate that in dermatology, AI exhibited costs of 
$750 (with a 95% confidence interval ranging from $608 to $970) while yielding 
86.5 quality-adjusted life years (QALYs) (with a 95% confidence interval be-
tween 84.9 - 87.9 QALYs). In comparison, standard care showed higher costs but 
fewer QALYs. The findings suggest that AI can effectively detect and assess me-
lanoma, dental caries, and diabetic retinopathy at a lower cost compared to 
standard care [25].  

3.6. AI in Intensive Care Units (ICUs) 

Finally, a recent study investigated the cost-effectiveness of a machine learning 
prediction model called Pacmed Critical (PC) compared to care for patients in 
ICUs. The study used a 1-year 7-state Markov model that reflected the ICU care 
pathway and incorporated the PC decision tool. The findings demonstrated that 
PC was a cost-effective strategy and continued to be cost-effective when com-
pared to standard care across various scenarios and sensitivity analyses. This 
study highlights the cost-effectiveness of PC for ICUs within a one-year time-
frame, making it one of the pioneering analyses on the economic impact of ma-
chine learning devices [26]. 

Table 1 below outlines a classification of the ten studies and reports according 
to author(s) name, year of publication, study location, study objective, AI tech-
nology used, healthcare settings, type of economic evaluation, and key findings. 

4. Discussion 

This literature review aimed to explore existing evidence on how artificial intel-
ligence (AI) affects healthcare costs. Our key findings indicate that AI has the 
potential to generate cost savings within the healthcare sector. For example, 
widespread implementation of AI could potentially reduce healthcare spending 
by 5% to 10%, saving up to US$360 billion annually in the United States alone. 
Furthermore, incorporating AI and telemedicine into ophthalmology was found 
to be a cost-effective approach, with potential annual savings amounting to $1.1 
million. These findings seem consistent with results from numerous studies fo-
cusing on the economic impact of AI on healthcare, where some form of cost- 
saving was reported [24] [27] [28]. 
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Table 1. Classification of literature review findings. 

Author(s) 
Name 

Publication 
Year 

Study 
Location 

Study Objective 
AI 

Technology 

Healthcare 
Area or 
Disease 
Studied 

Type of 
Evaluation 
Employed 

Key 
Findings 

Pifer, R. 2023 
United 
States 

To estimate 
potential cost 
savings from 

implementing 
AI in healthcare 

Not 
Specified 

Healthcare 
system 

Cost 
analysis 

Implementation of AI 
could save: 

 The US healthcare 
system $200 - 360 
billion annually. 

 Private payers 
between $80 - 110 
billion annually. 

 Physician groups 
between $20 - 60 
billion annually. 

Spatharou 
et al. 

2020 Europe 

To explore how 
AI can support 

improvements in 
care outcomes, 

patient 
experience and 

access to 
healthcare 
services. 

Various AI 
applications 

Healthcare 
system 

Cost 
analysis 

AI can Minimize 
inefficiencies, create 

cost-effective 
healthcare ecosystem, 

and maximize 
return on investment. 

Sahni et al. 2023 
United 
States 

To estimate 
potential impact 

of wider AI 
adoption on US 

healthcare 
spending 

Various AI 
applications 

Healthcare 
system 

Cost 
analysis 

Wider AI 
implementation could 

result in 5% - 10% 
savings in US 

healthcare spending 
annually. 

Ramessur et al. 2021 
Not 

specified 

To examine cost 
impact of 

integrating AI 
and telemedicine 
in ophthalmology 

AI and 
telemedicine 

Ophthalmology 
Literature 

Review 

Integration led to 15% 
reduction in urgent 
transfers and 24% 

reduction in outreach 
consultations, saving 

$1.1 million 

Ruamvibo- 
onsuk 
et al. 

2021 
Not 

specified 

To discuss 
economic 

evaluations of 
AI in 

ophthalmology 

AI 
software 

Ophthalmology 
(retinopathy 
screening) 

Literature 
review 

AI could 
enhance quality and 

reduce cost 

Leeuwenthe 
et al. 

2022 
Not 

specified 

To discuss how 
AI improves 

efficiency and 
outcomes in 

radiology 

Various AI 
applications 
relevant to 
radiology 

Radiology 
Literature 

review 

AI shows promise in 
streamlining workflow, 
speeding interpretation, 
and improving accuracy 

and personalization. 
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Continued 

Rossi et al. 2022 
Not 

specified 

To analyze 
cost-effectiveness 
of AI applications 

in medicine 

Various AI 
applications 

Healthcare 
system 

Literature 
review 

Results are diverse. 
Cost-effectiveness 

depends on use cases 
and assumed effects of 

diagnosis. 

Khanna et al. 2022 
Not 

specified 

To evaluate AI 
technology in the 

context of 
healthcare costs, 

namely in the 
areas of diagnosis 

and treatment 

Various AI 
applications 

Diagnosis 
& 

treatment 

Literature 
review 

AI can save time for 
diagnosis & treatment 

which in turn results in 
cost-saving. 

Rossi et al. 2022 
Not 

specified 

To analyze 
cost-effectiveness 

of AI as 
decision-support 
system for disease 

detection 

AI models 

dermatology, 
dentistry, 

and 
ophthalmology 

Cost- 
effectiveness 

analysis 
using 

Markov 
models 

AI can effectively 
detect and assess 
melanoma, dental 
caries, and diabetic 

retinopathy at a lower 
cost compared to 

standard care 

De Vos et al. 2022 
Not 

specified 

To investigate 
cost-effectiveness 

of machine 
learning tool for 

ICU patients 

Prediction 
model 

(Pacmed 
Critical) 

Intensive 
care 
units 

Literature 
Review 

Pacmed Critical for 
ICE was a cost-effective 
strategy and continued 

to be cost-effective 
when compared to 

standard care 

 
However, it is important to consider that the integration of AI in healthcare 

has faced obstacles like patients’ and doctors’ lack of trust, varied data, and con-
flicting incentives. Overall, while the potential for cost savings differs depending 
on the use case and underlying assumptions, there is evidence that embracing AI 
more widely could result in a more efficient healthcare system with reduced ex-
penses. 

This review’s notable strength lies in its recency and coverage. By encompass-
ing studies conducted after the recent AI hype and developments and from ro-
bust databases without limiting the search based on publication types or geo-
graphic locations, we were able to include a range of perspectives on the eco-
nomic impact of AI in healthcare. This inclusive approach enabled us to capture 
an understanding of the financial benefits and operational efficiencies that can 
be achieved through implementing AI in healthcare. Moreover, our rigorous da-
ta extraction process and thorough quality assessment using the CASP Econom-
ic Evaluation Checklist ensured reliability and credibility, further bolstering the 
robustness of this review.  

Furthermore, what sets this review apart is its focus on evaluating costs asso-
ciated with AI in healthcare. The economic impact of AI on healthcare is a con-
cern as global healthcare expenses continue to escalate. This review offers in-
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sights for stakeholders considering investing in AI technologies in healthcare by 
focusing on the cost implications. Our findings shed light on the cost savings 
and efficiencies that can be achieved, aiding decision-making regarding the adop-
tion and implementation of AI in healthcare. 

However, it is important to acknowledge some limitations of this review. The 
variability in economic evaluation methods used across the included studies 
might have affected the comparability of our findings. While we encompassed 
different forms of evaluation, such as cost-effectiveness analysis, cost-utility 
analysis, cost-benefit analysis, or cost minimization analysis, it is worth noting 
that each method has its own strengths and weaknesses which may hinder direct 
comparison. Additionally, there was variation in the quality of studies included, 
which could have influenced the findings. 

Another limitation is the lack of studies from middle-income countries. Our 
search primarily yielded studies from high-income countries, potentially limit-
ing generalizability to settings. It is crucial to consider that implementing AI in 
healthcare might yield costs and benefits in middle-income countries due to 
variations in health systems and resources compared to high-income countries. 
Therefore, readers should interpret our findings with this context in mind.  

5. Conclusion 

In conclusion, this literature review offers an overview of the evidence regarding 
the economic impact of AI on healthcare. Our findings indicate that imple-
menting AI has the potential to generate cost savings within the healthcare sec-
tor; however, we also underscore the challenges and limitations associated with 
its adoption. Strategically addressing these challenges and conducting research 
on the impact of AI in settings and countries will determine how much we can 
harness its potential to create a healthcare system that is both sustainable and 
value-oriented. These insights are crucial for stakeholders like healthcare pro-
viders, payers, and policymakers as they evaluate the benefits of investing in AI 
technologies. The significance of this research lies in its ability to inform deci-
sion-making and facilitate the use of healthcare resources amidst rising costs. 
Consequently, this review contributes to the ongoing discussion on the role of 
AI in healthcare and its potential economic effects. 
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