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ABSTRACT

Background: Health care has changed because of technological developments, which have improved patient care and
diagnoses through telemedicine and diagnostic support systems. These technologies lower costs and improve the quality
of care. Healthcare is starting to use artificial intelligence (AI) and associated technologies, which are becoming
increasingly common in society and business. Numerous studies have already shown that Al can perform critical
healthcare jobs, such as disease diagnosis, on par with or even better than humans. These days, computers are already
better than radiologists at identifying dangerous tumors and helping researchers create cohorts for expensive clinical
studies. However, we think it will be several years before Al takes the role of humans in many medical process sectors
due to several factors. In this article, we discuss Al in healthcare, as well as the potential of Al to automate certain aspects
of care.

Material and Methods: Major databases such as Medline were explored detailed literature search in resulting in a
systematic review pertaining to Computational methods for Al-based healthcare Engineering.

Results: Nine original research scientific articles dated between 2020 — 2024 pertaining to mentioned topic were
highlighted.

Conclusions: In every aspect of healthcare, the use of Al has shown great promise. Additionally, it makes disease
diagnosis, decision-making, therapy, and surgery easier for both patients and professionals. The creation of
straightforward, reasonably priced, and easily accessible Al-based health solutions could eliminate this disparity. A system
like this would aid in achieving the Sustainable Development Goal of encouraging everyone to lead healthy lives. Detailed
information regarding the Computational methods for Al-based healthcare Engineering is discussed in this systematic
review.

KEYWORDS: computational intelligence, machine learning, medical application, precision, artificial intelligence-based
application, diagnosis, treatment, drug development

INTRODUCTION

In numerous fields, particularly biomedical engineering, computational models are vital instruments, enabling researchers
to precisely replicate complex biological systems. These models—mathematical and algorithmic representations of real-
world phenomena—forecast behaviour, illuminate underlying principles, and guide experimental and therapeutic
strategies. Simultaneously, Information and Communication Technology (ICT) is fundamental to digital businesses,
enhancing competitive advantage and performance. The ongoing Fourth Industrial Revolution emphasizes advanced
digital devices and technologies for value creation across all industries, including medicine. The concept of "Al," coined
by McCarthy in the 1950s, describes computer science utilizing algorithms to mimic human cognition, encompassing
machine learning (ML), deep learning (DL), natural language processing (NLP), and computer vision (CV). Healthcare
globally is actively integrating these digital technologies to boost care quality and efficiency. Healthcare systems face the
challenge of achieving in improving population health, enhancing patient/caregiver experiences, and reducing costs.
Rising global healthcare expenses, aging populations, and chronic illnesses pressure all stakeholders to innovate and
transform current healthcare delivery models.

MATERIAL AND METHODS

“computational” AND “machine learning” AND “artificial intelligence’’ were the words used in MEDLINE database
using advance search strategy targeting different article categories between 2020 to 2024. The result was 85 articles, out
of which we selected 9 articles based in the inclusion criteria. Inclusion criteria was of case studies and scientific literature
between 2020-2024. Exclusion criteria was of scientific literature irrelevant to the specific search. This systematic review
was conducted to determine importance of computational methods for Al-based healthcare engineering following the
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guidelines of the PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses). PubMed, Lilacs,
Embase, Scopus, and Web of Science were the source of electronic databases. The search strategy used Boolean operators
(AND and OR): [ALL (“computational”) AND (AI OR diagnosis OR machine learning OR treatment OR digital OR
health) AND (clinical practice)]. The following data were collected: first author, year, country of study, type of study and
outcome. The quality of studies was assessed using the STROBE (Strengthening the Reporting of Observational Studies)
checklist.

RESULTS
Nine articles were included in this systematic review based on the selection criteria. We analyzed and mentioned in the
nine articles reviewed. This included only relevant research articles and excluded articles pertaining to nonspecific search
terms.

Table 1 — An overview

Author Title Journal Outcome
Alaa Abd-alrazaq, Artificial Abd-Alrazaq A, Abuelezz I, The last decade
Israa Abuelezz, Asma | Intelligence— Hassan A, AlSammarraie A, with an increase in

Hassan, AlHasan
AlSammarraie, Dari
Alhuwail, Sara
Irshaidat, Hashem Abu
Serhan, Arfan

Ahmed, Sadam Alabed
Alrazak, Mowafa
Househ

Driven Serious
Games in Health
Care: Scoping
Review

Alhuwail D, Irshaidat S,
Serhan HA, Ahmed A,
Alrazak SA, Househ M.
Artificial intelligence—driven
serious games in health care:
Scoping review. JMIR serious
games. 2022 Nov
29;10(4):239840.

doi: 10.2196/39840

the development
of Al-driven
health care
purposes, targeting
various health
conditions

Jiamin Yin, Kee Yuan
Ngiam, Hock Hai Teo

Role of Artificial
Intelligence
Applications in
Real-Life Clinical
Practice:
Systematic Review

Yin J, Ngiam KY, Teo HH.
Role of artificial intelligence
applications in real-life
clinical practice: systematic
review. Journal of medical
Internet research. 2021 Apr
22;23(4):e25759.

doi: 10.2196/25759

The research on
the clinical
implementation of
Al applications is
still at an early
stage despite the
great potential

Moustafa Laymouna,
Yuanchao Ma, David
Lessard, Tibor

Roles, Users,
Benefits, and
Limitations of

Laymouna M, Ma Y, Lessard
D, Schuster T, Engler K,
Lebouché B. Roles, users,

Health care
chatbots offer a
wide spectrum of

Schuster, Kim Chatbots in Health | benefits, and limitations of applications
Engler, Bertrand Care: Rapid chatbots in health care: rapid
Lebouché Review review. Journal of medical

Internet research. 2024 Jul

23;26:€56930.

doi: 10.2196/56930
Junaid Bajwa, Usman | Artificial Bajwa J, Munir U, Nori A, Al have the
Munir, Aditya intelligence in Williams B. Artificial potential to
Nori, Bryan Williams | healthcare: intelligence in healthcare: transform many

transforming the
practice of

transforming the practice of
medicine. Future healthcare

aspects of
healthcare,

medicine journal. 2021 Jul 1;8(2):e188- | enabling a future
94.doi: 10.7861/thj.2021-0095 | that is more

personalised,
precise

Ayumu Computational Asai A, Konno M, Taniguchi | Al-based

Asai, Masamitsu healthcare: Present | M, applications would

Konno, Masateru and future Vecchione A, Ishii H. be useful for the

Taniguchi, Andrea perspectives Computational healthcare: future utilization

Vecchione, Hideshi
Ishii

Present and future
perspectives. Experimental
and

Therapeutic

Medicine. 2021
Dec;22(6):1351.

doi: 10.3892/etm.2021.10786

of novel
approaches in
healthcare
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Hafsa Habehh, Suril
Gohel

Machine Learning
in Healthcare

Habehh H, Gohel S. Machine
learning in healthcare. Current
genomics. 2021 May 1;22(4):
291-
300.doi:10.2174/1389202922
666210705124359

Many of the
current machine
learning
advancements in
healthcare aim to
support the
physician’s or
specialist's ability
to provide a more
effective treatment

Ponnarengan, Sivakum

Healthcare: The

Khalkar V, Devarajan G,

DonHeeLee and Application of Lee D, Yoon SN. Application | The hospitals are,

SeongNoYoon Artificial of artificial intelligence-based | at present, using
Intelligence-Based | technologies in the healthcare | Al-enabled
Technologies in the | industry: Opportunities and systems to
Healthcare challenges. International augment medical
Industry: journal of environmental staff in patient
Opportunities and | research and public health. diagnosis and
Challenges 2021 Jan;18(1):271. treatment activities

doi: 10.3390/ijerph18010271. | for a wide range of
diseases
Hariharasakthisudhan | Data-Driven Ponnarengan H, Rajendran S, | This covers such

as computational

ar Rajendran , Vikas K | Role of Kamaraj L. Data-Driven modelling,
halkar, Computational Healthcare: The Role of bioinformatics,
Gunapriya Devarajan, | Methods in Computational Methods in machine learning
Logesh Kamaraj5 Medical Innovation | Medical Innovation. CMES- in medical
Computer Modeling in diagnostics
Engineering & Sciences. 2025
Jan 1;142(1). DOI
10.32604/cmes.2024.056605
Geetha Analysis of Narasimhan G, Victor A. Machine-learning
Narasimhan, Akila computational Analysis of computational techniques are
Victor intelligence intelligence approaches for useful especially
approaches for predicting disease severity in in the field of
predicting disease humans: Challenges and health care in
severity in humans: | research guidelines. Journal of | extracting
Challenges and Education and Health information from
research guidelines | Promotion. 2023 Sep 1(1):334. | healthcare data.
doi: 10.4103/jehp.jehp 298 2
3
DISCUSSION

Artificial intelligence (Al) is not a novel concept in the healthcare sector, its integration is increasing in healthcare delivery,

in enhancing diagnostic precision, treatment efficacy, and overall patient care.1

Al algorithms can be trained to analyse medical images like X-rays and CT scans, creation of personalised medicine,

assist in understanding genetics, environment, and lifestyle affect their health by analysing medical data.2
Al can be used to extract patient medical records and that can make it easier for healthcare practitioners.3

Evolution of ai in healthcare - Medical Al applications have developed substantially since their beginning in several
medical operations. These advanced through three main factors - faster computers, bigger medical databases, and better
algorithm capabilities.4

Rule-based expert systems brought Al technologies into healthcare during the 1970s and 1980s for aiding physicians with
medical diagnosis and treatment decisions.5

Stanford University developed MYCIN as an early Al system that allowed it to identify bacterial infections, later they
developed Internist-1 that offered support for identifying complex internal medicine situations.6

During the 1990s together with the initial years of the 2000s machine learning (ML) emerged as Al systems gained the
capacity to extract knowledge from data are widely available.7

The first recognizable ML incorporated statistical models that forecasted patient results from past information, which used
both decision trees and logistic regression to determine disease evolution chances and treatment responses.8

In recent years explosive growth in Al healthcare progress because deep learning brought momentum to ML through
neural networks that process sophisticated medical information.9

Deep learning provides maximum effectiveness when applied to medical imaging because convolutional neural networks
(CNNSs) can now match human-level performance in diagnosing.10

Al has become instrumental to precision medicine and drug discovery while it provides diagnostic support. Deep learning
through Al enables to create drug discovery platforms which minimize costs of conventional research.11

Genetics and Molecular Research 25 (14s): 2026 3


https://pubmed.ncbi.nlm.nih.gov/?term=%22Habehh%20H%22%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=%22Gohel%20S%22%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=%22Gohel%20S%22%5BAuthor%5D
https://www.sciencedirect.com/author/56199378800/logesh-s-r-kamaraj
https://pubmed.ncbi.nlm.nih.gov/?term=%22Narasimhan%20G%22%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=%22Narasimhan%20G%22%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=%22Victor%20A%22%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=%22Victor%20A%22%5BAuthor%5D
https://doi.org/10.4103/jehp.jehp_298_23
https://doi.org/10.4103/jehp.jehp_298_23

Al made significant contributions to COVID-19 during the year 2020. Deep learning examined viral protein structures,
which is medical breakthroughs demonstrate that Al speeds up the process of scientific discovery and quickens global
pandemic response.12

These technologies have the potential to transform many aspects of patient care, as well as administrative processes within
provider, payer, and pharmaceutical organisations.13

Table 2: Types of Al

Subfields of Al description

Machine learning Algorithm to learn from data

Natural language proc Understanding and processing human language
Computer vision Analyzing and interpreting visual content
Cognitive computing Mimicking human thought and decision making

Types of Al (table 2) of relevance to healthcare, Artificial intelligence is not one technology, but rather a collection of
them.14

Machine learning is a statistical technique for fitting models to data and to ‘learn’ by training models with data. It is one
of the most common forms of Al; and is a broad technique at the core of many approaches to Al and there are many
versions of it.15

In healthcare, the most common application of traditional machine learning is precision medicine — predicting what
treatment protocols are likely to succeed on a patient.16

The great majority of machine learning and precision medicine applications require a training dataset for which the
outcome variable is known; this is called supervised learning.17

A more complex form of machine learning is the neural network — a technology that has been available since the 1960s
has been well established in healthcare research for several decades.18

Neural networks structure computational systems to mimic the processing patterns observed in biological organisms,
including humans. Among the many types, convolutional neural networks (CNNs) and artificial neural networks (ANNs)
are the most notable.19

In healthcare, neural networks power a range of smart applications, including wireless body sensors, mobile health
applications, accelerator chips, as well as tools for decision-making and disease prediction.20

It views problems in terms of inputs, outputs, and weights of variables or ‘features’ that associate inputs with outputs.
Also has been likened to the way that neurons process signals, but the analogy to the brain's function is relatively weak.21
Deep learning is increasingly being applied to radiomics, or the detection of clinically relevant features in imaging data
beyond what can be perceived by the human eye.22

Deep learning is also increasingly used for speech recognition and, as such, is a form of natural language processing
(NLP), making sense of human language has been a goal of Al researchers since the 1950s.23

This field, NLP, includes applications such as speech recognition, text analysis, translation, and other goals related to
language. There are two basic approaches to it: statistical and semantic NLP.24

In healthcare, the NLP involve the creation, understanding and classification of clinical documentation and published
research. This can analyse unstructured clinical notes on patients, prepare reports, transcribe patient interactions, and
conduct conversational AL.25

Expert systems based on collections of ‘if-then’ rules were the dominant technology for Al in the 1980s. In healthcare,
they were widely employed for “clinical decision support’ purposes over the last couple of decades.26

Physical robots have become more collaborative with humans and are more easily trained for desired task.27

Surgical robots, provide ‘superpowers’ to surgeons, improving their ability to see, create precise and minimally invasive
incisions, stitch wounds and so forth.28

Also, common surgical procedures using robotic surgery include gynaecologic surgery, prostate surgery and head and
neck surgery.29

Robotic process automation performs structured digital tasks for administrative purposes, those involving information
systems. Compared to other forms of Al they are inexpensive, easy to program and transparent in their actions.30

In healthcare, they are used for repetitive tasks like prior authorisation, updating patient records or billing. They can be
used to extract data from, for example, faxed images in order to input it into transactional systems.31

Cognitive computing, a subset of artificial intelligence, empowers computing systems to emulate human intelligence for
problem-solving.32

In healthcare, cognitive computing has facilitated the development of Al-based Clinical Decision Support Systems
(CDSSs), which play a crucial role in aiding diagnosis, treatment, and surgical procedures.33

Computer vision focuses on improving a computer’s ability to identify and recognize visual images, it analyzes image
data to achieve highly accurate results in detection and interpretation.34

Its applications are particularly promising in microscopy, where it can be used to study cell morphology, detect pathogens
such as malaria, and even identify microscopic cancers.35

Genetics and Molecular Research 25 (14s): 2026 4



F AT for healthcare ﬁ

Components of medical Al Al for health domain challenges Use cases for medical AI
* Sensors and device s Health monitoring e Dementia care
¢ Communications * Diagnosis ® Stroke and stroke
e Machine leaming s Prognosis recovery
e Computing layers * Disease discovery and e Breast cancer
explamability e COVID-19

Figure 1: Al in healthcare36

Artificial intelligence and Computational Intelligence (CI) are changing healthcare, the most experience impact may be
observed in medical imaging / diagnostic support.37

Role of Al in Radiology: Fracture and Lesion Identification: With thousands of annotated images per class, systems can
detect fractures, haemorrhages, and other lesions with high precision.38

Digital Pathology: Whole slide imaging (WSI) digitizes pathology slides which are subsequently read by Al algorithms
to find cells with cancer potential or anything weird.39

Early Disease Detection: Al systems analyse retinal scans for the indication of diabetic retinopathy so that early
intervention and vision saving are possible. Other include: Alzheimer’s and Neurological Condition, Cardiovascular Risk
Prediction.40

Integration with Clinical Workflows: Al imaging tools produce reports, raise alerts on abnormal findings, and guide the
consultation for further imaging/molecular testing to radiologists/Physicians.41

Precision and personalized medicine is a paradigm shift in healthcare where the treatment, prevention strategies are
individualized to every unique aspect of patient.42

Role of Computational Intelligence in Personalization - Using complex datasets computational intelligence approaches
like, machine learning, deep learning, genetic algorithms extract patterns & relationships that are often beyond human
comprehension.43

These models can be used to combine genomic sequences, biomarker profiles, environmental exposures, and electronic
health records (EHR).44

Genetic and Molecular Data Analysis, CI systems could be trained to study DNA sequencing data for detection mutations,
gene expressions and biomarkers linked to diseases like cancer, rare genetic disorders, or cardiovascular conditions.45
Tailored Treatment Plans, Using Al insights, the doctors could build personalized treatment plans for the patient
considering not only her genetic data but also her age, medical history, lifestyle and even relocation.46

Disease Prevention and Early Detection, with genetic susceptibilities and early biomarkers examined, healthcare providers
could take prevention- oriented actions.47

Drug Development and Clinical Trials, it accelerates drug discovery, as well as predicting how individuals would respond
to various compounds in silico.48

Improving Administrative Efficiency, Hospitals process large amounts of administrative work every day, Al processes
automate them to avoid human errors and time saving.49

Automated Scheduling: Provides scheduling of appointments using historical data to identify no- shows, therefore
increasing availability for doctors & staff and reduces last minute drudgery.50

Medical Billing and Coding: With the help of Al, you can give diagnosis and procedures to claim and increase insurance
approval time.51

Optimizing Resource Allocation, Efficient resource management is fundamental for high- quality patient care as well as
operational cost minimization in hospitals.52

Decision Support for Hospital Management, Al as a decision-making tool for hospital administrators and C suites allows
them to run the hospital by helping analyse terabytes of operational clinical data to provide strategic insights.53

Al Performance Dashboards show critical metrics such as patient satisfaction, average days in hospital, readmission rates,
and financial performance to management.54

Data Privacy and Security, Al for Healthcare require access to huge amounts of patient data which is very sensitive, like
histories, genetic enhancements, and diagnostic results.55

Inadequate Handling or Breach could lead to disclosure of sensitive personal health information, eroding patient trust and
legal protections.56

Informed Consent and Transparency, Patients have a right to knowledge when Al is playing a part in the decision-making
process of medicine and what exactly does the Al do. Consent must inform not only of the treatment itself but also what
Al tools are to be used.57

Regulatory Compliance and Accountability, AI Health Applications must adhere to medical device regulations and be
certified to be used. In several countries regulatory bodies are formulating guidelines on Al based tools.58
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CONCLUSION

Al is poised to fundamentally transform future healthcare services, primarily as the engine behind precision medicine
through machine learning. While early efforts in generating diagnostic and treatment suggestions faced hurdles, Al
proficiency in these areas is anticipated. Rapid advancements in imaging analysis suggest most pathology and radiology
images will eventually be computer-analyzed. Furthermore, the use of speech and text recognition for clinical notes and
patient communication is already prevalent and expanding. The primary challenge for Al in healthcare is not technological
capability, but successful integration into routine clinical practice. Widespread adoption requires overcoming significant
hurdles: regulatory approval, seamless integration with standardization across similar products, comprehensive clinician
training, viable funding models by payers, and ongoing field updates. Though these issues are solvable, the process of
implementation and integration will likely lag far behind the pace of technological innovation.

REFERENCES

1. Davenport T, Kalakota R. The potential for artificial intelligence in healthcare. Future healthcare journal. 2019 Jun
1;6(2):94-8. doi: 10.7861/futurehosp.6-2-94.

2. Bajwa J, Munir U, Nori A, Williams B. Artificial intelligence in healthcare: transforming the practice of medicine.
Future healthcare journal. 2021 Jul 1;8(2):e188-94. doi: 10.7861/thj.2021-0095

3. Jayakumar S, Sounderajah V, Normahani P, Harling L, Markar SR, Ashrafian H, Darzi A. Quality assessment
standards in artificial intelligence diagnostic accuracy systematic reviews: a meta-research study. NPJ Digital Medicine.
2022 Jan 27;5(1):11. doi: 10.1038/541746-021-00544-y.

4. Stahl BC, Antoniou J, Bhalla N, Brooks L, Jansen P, Lindqvist B, Kirichenko A, Marchal S, Rodrigues R, Santiago
N, Warso Z. A systematic review of artificial intelligence impact assessments. Artificial Intelligence Review. 2023
Nov;56(11):12799-831. doi: 10.1007/s10462-023-10420-8.

5. Lodhi SK. Synaptic Harmonies: Applying Graph Coloring Algorithms to Mental Health AI Systems. Global Journal
of Emerging Al and Computing. 2025 Jan 26;1(1):83-91. DOI: 10.70445/gjeac.1.1.2025.83-91

6. Pezzo MV, Beckstead JW. Patients prefer artificial intelligence to a human provider, provided the Al is better than the
human: A commentary on Longoni, Bonezzi and Morewedge (2019). Judgment and decision making. 2020
May;15(3):443-5. https://doi.org/10.1017/S1930297500007221

7. Matchett KB, Lynam-Lennon N, Watson RW, Brown JA. Advances in precision medicine: tailoring individualized
therapies. doi: 10.3390/cancers9110146.

8. Kleinberg J, Lakkaraju H, Leskovec J, Ludwig J, Mullainathan S. Human decisions and machine predictions. The
quarterly journal of economics. 2018 Feb;133(1):237-93. doi: 10.1093/qje/qjx032.

9. Selbst AD, Boyd D, Friedler SA, Venkatasubramanian S, Vertesi J. Fairness and abstraction in sociotechnical systems.
InProceedings of the conference on fairness, accountability, and transparency 2019 Jan 29 (pp. 59-68).
https://doi.org/10.1145/3287560.3287598

10. Wong PH. Democratizing algorithmic fairness. Philosophy & Technology. 2020 Jun;33(2):225-44.
https://doi.org/10.1007/s13347-019-00355-w.

11. Abebe R, Barocas S, Kleinberg J, Levy K, Raghavan M, Robinson DG. Roles for computing in social change.
InProceedings of the 2020 conference on fairness, accountability, and transparency 2020 Jan 27 (pp. 252-260).
https://doi.org/10.1145/3351095.3372871

12. Ueda D, Shimazaki A, Miki Y. Technical and clinical overview of deep learning in radiology. Japanese journal of
radiology. 2019 Jan 25;37(1):15-33. doi: 10.1007/s11604-018-0795-3.

13. Insights D. State of Al in the enterprise. Retrieved from WWW2. deloitte.
com/content/dam/insights/us/articles/4780_State-of-Al-in-theenterprise/ AlCognitiveSurvey2018 Infographic. pdf.
2018.(doi; not available)

14. Davenport TH, Glaser J. Just-in-time delivery comes to knowledge management. Harvard business review. 2002 Jul
1;80(7):107-1. PMID: 12140850

15. Hussain A, Malik A, Halim MU, Ali AM. The use of robotics in surgery: a review. International journal of clinical
practice. 2014 Nov;68(11):1376-82. doi: 10.1111/ijcp.12492

16. Vial A, Stirling D, Field M, Ros M, Ritz C, Carolan M, Holloway L, Miller AA. The role of deep learning and radiomic
feature extraction in cancer-specific predictive modelling: a review. Translational Cancer Research. 2018 Jun;7(3).
https://doi.org/10.21037/tcr.2018.05.02

17.Fakoor R, Ladhak F, Nazi A, Huber M. Using deep learning to enhance cancer diagnosis and classification.
InProceedings of the international conference on machine learning 2013 Jun (Vol. 28, pp. 3937-3949). New York, NY,
USA: ACM.(doi: not available)

18. Lee SI, Celik S, Logsdon BA, Lundberg SM, Martins TJ, Oehler VG, Estey EH, Miller CP, Chien S, Dai J, Saxena A.
A machine learning approach to integrate big data for precision medicine in acute myeloid leukemia. Nature
communications. 2018 Jan 3;9(1):42. doi: 10.1038/s41467-017-02465-5.

19. Azghadi MR, Lammie C, Eshraghian JK, Payvand M, Donati E, Linares-Barranco B, Indiveri G. Hardware
implementation of deep network accelerators towards healthcare and biomedical applications. IEEE Transactions on
Biomedical Circuits and Systems. 2020 Nov 6;14(6):1138-59. doi: 10.1109/TBCAS.2020.3036081.

20.Gu Y, Tinn R, Cheng H, Lucas M, Usuyama N, Liu X, Naumann T, Gao J, Poon H. Domain-specific language model
pretraining for biomedical natural language processing. ACM Transactions on Computing for Healthcare (HEALTH).
2021 Oct 15;3(1):1-23. https://doi.org/10.1145/3458754

Genetics and Molecular Research 25 (14s): 2026 6



21. Schmidt-Erfurth U, Bogunovic H, Sadeghipour A, Schlegl T, Langs G, Gerendas BS, Osborne A, Waldstein SM.
Machine learning to analyze the prognostic value of current imaging biomarkers in neovascular age-related macular
degeneration. Ophthalmology Retina. 2018 Jan 1;2(1):24-30. doi: 10.1016/j.0ret.2017.03.015.

22. Aronson SJ, Rehm HL. Building the foundation for genomics in precision medicine. Nature. 2015 Oct
15;526(7573):336-42. doi: 10.1038/nature15816

23. Rysavy M. Evidence-based medicine: a science of uncertainty and an art of probability. AMA Journal of Ethics. 2013
Jan 1;15(1):4-8. doi: 10.1001/virtualmentor.2013.15.1.fred1-1301.

24.Rajkomar A, Oren E, Chen K, Dai AM, Hajaj N, Hardt M, Liu PJ, Liu X, Marcus J, Sun M, Sundberg P. Scalable and
accurate deep learning with electronic health records. NPJ digital medicine. 2018 May 8;1(1):18. doi: 10.1038/s41746-
018-0029-1

25. Shimabukuro DW, Barton CW, Feldman MD, Mataraso SJ, Das R. Effect of a machine learning-based severe sepsis
prediction algorithm on patient survival and hospital length of stay: a randomised clinical trial. BMJ open respiratory
research. 2017 Nov 9;4(1). doi: 10.1136/bmjresp-2017-000234.

26. Ghahramani Z. Unsupervised learning. InSummer school on machine learning 2003 Feb 2 (pp. 72-112). Berlin,
Heidelberg: Springer Berlin Heidelberg. https://doi.org/10.1007/978-3-540-28650-9 5

27.Yue W, Wang Z, Chen H, Payne A, Liu X. Machine learning with applications in breast cancer diagnosis and
prognosis. Designs. 2018 May 9;2(2):13. https://doi.org/10.3390/designs2020013

28.Kohler S, Carmody L, Vasilevsky N, Jacobsen JO, Danis D, Gourdine JP, Gargano M, Harris NL, Matentzoglu N,
McMurry JA, Osumi-Sutherland D. Expansion of the Human Phenotype Ontology (HPO) knowledge base and resources.
Nucleic acids research. 2019 Jan 8;47(D1):D1018-27. doi: 10.1093/nar/gky1105.

29.Nait Aicha A, Englebienne G, Van Schooten KS, Pijnappels M, Krose B. Deep learning to predict falls in older adults
based on daily-life trunk accelerometry. Sensors. 2018 May 22;18(5):1654. doi: 10.3390/s18051654

30.Low LL, Lee KH, Hock Ong ME, Wang S, Tan SY, Thumboo J, Liu N. Predicting 30-day readmissions: performance
of the LACE index compared with a regression model among general medicine patients in Singapore. BioMed research
international. 2015;2015(1):169870. doi: 10.1155/2015/169870

31. Hopfield JJ. Neural networks and physical systems with emergent collective computational abilities. Proceedings of
the national academy of sciences. 1982 Apr;79(8):2554-8. doi: 10.1073/pnas.79.8.2554.

32. Gupta S, Kar AK, Baabdullah A, Al-Khowaiter WA. Big data with cognitive computing: A review for the future.
International Journal of Information Management. 2018 Oct 1;42:78-89. https://doi.org/10.1016/].ijinfomgt.2018.06.005
33.Kenngott HG, Apitz M, Wagner M, Preukschas AA, Speidel S, Miiller-Stich BP. Paradigm shift: cognitive surgery.
Innovative surgical sciences. 2017 Sep 26;2(3):139-43. doi: 10.1515/iss-2017-0012.

34. Danuser G. Computer vision in cell biology. Cell. 2011 Nov 23;147(5):973-8. doi: 10.1016/j.cell.2011.11.001.
35.Tek FB, Dempster AG, Kale I. Computer vision for microscopy diagnosis of malaria. Malaria journal. 2009 Jul
13;8(1):153. doi: 10.1186/1475-2875-8-153

36. Baker S, Xiang W. Artificial intelligence of things for smarter healthcare: A survey of advancements, challenges, and
opportunities. IEEE Communications Surveys & Tutorials. 2023 Mar 13;25(2):1261-93.
https://doi.org/10.1109/COMST.2023.3256323

37. Avanzo M, Stancanello J, Pirrone G, Drigo A, Retico A. The evolution of artificial intelligence in medical imaging:
from computer science to machine and deep learning. Cancers. 2024 Nov 1;16(21):3702. doi: 10.3390/cancers16213702
38. Amarasingham R, Patzer RE, Huesch M, Nguyen NQ, Xie B. Implementing electronic health care predictive analytics:
considerations and challenges. Health affairs. 2014 Jul 1;33(7):1148-54. doi: 10.1377/hlthaff.2014.0352.

39. Huang Y, Kangas LJ, Rasco BA. Applications of artificial neural networks (ANNs) in food science. Critical reviews
in food science and nutrition. 2007 Apr 1;47(2):113-26. doi: 10.1080/10408390600626453.

40.Ho D, Quake SR, McCabe ER, Chng WJ, Chow EK, Ding X, Gelb BD, Ginsburg GS, Hassenstab J, Ho CM, Mobley
WC. Enabling technologies for personalized and precision medicine. Trends in biotechnology. 2020 May 1;38(5):497-
518. doi: 10.1016/j.tibtech.2019.12.021

41.Sadeghi Z, Alizadehsani R, Cifci MA, Kausar S, Rehman R, Mahanta P, Bora PK, Almasri A, Alkhawaldeh RS,
Hussain S, Alatas B. A review of Explainable Artificial Intelligence in healthcare. Computers and Electrical Engineering.
2024 Aug 1;118:109370. https://doi.org/10.1016/j.compeleceng.2024.109370

42.He K, Zhang X, Ren S, Sun J. Deep residual learning for image recognition. InProceedings of the IEEE conference on
computer vision and pattern recognition 2016 (pp. 770-778). DOI: 10.1109/IEEESTD.1997.85951

43.Samek W, Wiegand T, Miiller KR. Explainable artificial intelligence: Understanding, visualizing and interpreting deep
learning models. arXiv preprint arXiv:1708.08296. 2017 Aug 28. https://doi.org/10.48550/arXiv.1708.08296

44. Akila K, Gopinathan R, Arunkumar J, Malar BS. The Role of Artificial Intelligence in Modern Healthcare: Advances,
Challenges, and Future Prospects. European Journal of Cardiovascular Medicine. 2025 Apr 19;15:615-24.
DOI : 10.61336/ejcm/25-04-94

45. Lindroth H, Nalaie K, Raghu R, Ayala IN, Busch C, Bhattacharyya A, Moreno Franco P, Diedrich DA, Pickering BW,
Herasevich V. Applied artificial intelligence in healthcare: a review of computer vision technology application in hospital
settings. Journal of Imaging. 2024 Mar 28;10(4):81. doi: 10.3390/jimaging10040081

46.Kesav N, Jibukumar MG. Efficient and low complex architecture for detection and classification of Brain Tumor using
RCNN with Two Channel CNN. Journal of King Saud University-Computer and Information Sciences. 2022 Sep
1;34(8):6229-42. https://doi.org/10.1016/j.jksuci.2021.05.008

Genetics and Molecular Research 25 (14s): 2026 7



47.Badawy M, Ramadan N, Hefny HA. Healthcare predictive analytics using machine learning and deep learning
techniques: a survey. Journal of Electrical Systems and Information Technology. 2023 Aug 29;10(1):40.
https://doi.org/10.1186/s43067-023-00108-y

48. Van Calster B, Wynants L, Timmerman D, Steyerberg EW, Collins GS. Predictive analytics in health care: how can
we know it works?. Journal of the American Medical Informatics Association. 2019 Dec;26(12):1651-4.
doi: 10.1093/jamia/ocz130

49. Thanigaivasan V, Narayanan SJ, Sriman Narayana Iyengar NC. Analysis of parallel SVM based classification
technique on healthcare using big data management in cloud storage. Recent Patents on Computer Science. 2018 Aug
1;11(3):169-78. DOI: https://doi.org/10.2174/2213275911666180830145249

50.Mashraqi AM, Allehyani B. Current trends on the application of artificial intelligence in medical sciences.
Bioinformation. 2022 Nov 30;18(11):1050. doi: 10.6026/973206300181050

51.Schonberger D. Artificial intelligence in healthcare: a critical analysis of the legal and ethical implications.
International Journal of Law and Information Technology. 2019 Jun 1;27(2):171-203. https://doi.org/10.1093/ijlit/eaz004
52.Bardhan I, Chen H, Karahanna E. Connecting systems, data, and people: A multidisciplinary research roadmap for
chronic disease management. MIS Quarterly. 2020 Mar 1;44(1).(doi not available)

53.Huang S, Yang J, Fong S, Zhao Q. Artificial intelligence in cancer diagnosis and prognosis: Opportunities and
challenges. Cancer letters. 2020 Feb 28;471:61-71. doi: 10.1016/j.canlet.2019.12.007.

54.Upadhyay D, Garg P, Aldossary SM, Shafi J, Kumar S. A linear quadratic regression-based synchronised health
monitoring system (SHMS) for [oT applications. Electronics. 2023 Jan 6;12(2):309.

https://doi.org/10.3390/electronics 12020309

55.Mhlanga D. Al in Hospital Administration: Revolutionizing Healthcare. CRC Press; 2025 May 26.
https://doi.org/10.1201/9781003475804

56. Solaiman B, Cohen IG, editors. Research handbook on health, Al and the law.
https://doi.org/10.4337/9781802205657

57. Waring J, Lindvall C, Umeton R. Automated machine learning: Review of the state-of-the-art and opportunities for
healthcare. Artificial intelligence in medicine. 2020 Apr 1;104:101822. doi: 10.1016/j.artmed.2020.101822.

58. Eloranta S, Boman M. Predictive models for clinical decision making: Deep dives in practical machine learning.
Journal of internal medicine. 2022 Aug;292(2):278-95. doi: 10.1111/joim.13483

Genetics and Molecular Research 25 (14s): 2026 8



