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Abstract

Artificial Intelligence (AI) holds significant potential for improving patient care and advancing intelligent
healthcare systems. In the medical field, Al techniques- particularly machine learning and deep learning- are
widely used for drug discovery, risk assessment, and disease diagnosis. Reliable diagnosis using Al requires
access to diverse medical data sources, such as genomic data, CT scans, ultrasounds, MRIs, and mammograms.
Al also enhances hospital management by reducing patient recovery time and expediting discharge processes.
This article explores the application of Al in diagnosing diseases such as stroke, heart conditions, cancer,
tuberculosis, and hypertension. A comprehensive survey was conducted using medical imaging datasets,
focusing on feature extraction and prediction methods. Studies published up to October 2020 were selected
based on their use of Al for early disease detection. The review follows systematic review and meta-analysis
guidelines, evaluating performance using metrics such as accuracy, sensitivity, specificity, AUC, precision,
recall, and F1-score.
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1. Introduction

The integration of nanotechnology with advanced healthcare technologies—such as 3D printing, robotics, and
artificial intelligence (AI)—is rapidly transforming the healthcare sector. Digital healthcare provides
numerous advantages, including reducing human error, improving treatment outcomes, and enabling
continuous data monitoring. Al techniques, particularly machine learning and deep learning, play a critical
role in managing patient records, developing clinical systems, and diagnosing various diseases. Al is especially
effective in identifying illnesses through signs and symptoms. While symptoms are subjective experiences
reported by patients, signs are observable indicators recognized by clinicians. Each illness presents with
unique combinations of these, such as fever appearing in multiple conditions. A review of studies from 2009
to 2020 (referenced in Fig. 1) examined how machine learning and deep learning classifiers were used in
disease diagnosis. Regression analysis is used to determine relationships between variables, represented by
the equation Y = aX + b, where X is the independent variable, a is the slope, and b is the intercept.
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Unlike earlier research focusing on single prediction methods, this study explores Al’s role in diagnosing 10
different diseases. It also provides a comprehensive analysis of various diagnostic techniques. Additionally,
the Naive Bayes algorithm is discussed as a method for calculating posterior probability P(c|x) based on
known probabilities P(c), P(x), and P(x|c). According to Span et al. (2020), Naive Bayes assumes that the effect
of a predictor value on a class is independent of other predictors.

2. Materials and methods

This research follows systematic review and meta-analysis guidelines to provide a structured understanding
of the role of Artificial Intelligence (AI) in healthcare. The study presents a clear methodology for analyzing
existing Al research by leveraging entropy-based data analysis and decision tree construction. Two types of
entropy are calculated using frequency distributions of discrete random variables, such as X and S, with
probabilities p(i) to p(c). Shannon entropy, based on a base-2 logarithm, measures the information content.
Here, P(x/c) denotes the likelihood of an attribute given a class, P(x) the prior probability of the attribute, and
P(c) the prior probability of the class. The posterior probability P(c/x) is used to assess classification
confidence. Clustering is applied using the k-means algorithm, where one center is assigned per cluster, and
centers are initialized to be as distant as possible. The objective is to minimize the squared error function,
which quantifies the distance between data points and their respective cluster centers (Fujita et al., 2020). A
single-attribute frequency table (referenced by Sabottke and Spieler, 2020) further supports this analysis.
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The first stage of a convolution neural network's process is called convolution (Zaar et al. 2020).
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These qualities helped us complete the research study swiftly and efficiently, saving time on pointless or
unrelated searches and inquiries. The requirements of the article's problem define the inclusion and exclusion
criteria.
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The underlying premise of the Naive Bayes classifier is an impact of an characteristic's (x) value on a particular
class (c) is unaffected by the assessments of other forecasters.
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P(c|x) represents the class's posterior probability with respect to the attribute.In addition, the method aims
to minimize the goal function supplied by the squared error function:
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According to Zhang et al. (2019), convolution is the process that a convolution neural network goes through.
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The function f's arguments are theta.(Yang and others, 2020)
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The particular problem optimized by Boltzmann machine which is called the weights. The primary goal is to
maximize the Consensus function (CF), which may be found using the method below (Zhou et al. 2019).
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In this case, ascent plunge is an iterative process established by (Changetal, 2018), where wij is the constant
weight and Ui and Uj are the set of units.
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The criteria for addition and keeping out are established based on the needs of the article's issue.
2.1 Quality Assessment

Articles were selected based on clearly defined inclusion and exclusion criteria, with author-approved
adjustments. This ensured a focused review of high-quality studies exploring the integration of Al in
healthcare. The literature reveals a growing synergy between Al technologies and clinical applications.

The review includes six key studies addressing the following topics:

1. Why Al is Needed in Healthcare
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Al's Impact on Medical Diagnosis and Treatment

Applications of Al in Analyzing Diseases and Their Importance
Al Algorithms Commonly Used in Diagnosis

Challenges Faced by Researchers in Al-Based Disease Detection
How Physicians Use Al in Clinical Diagnosis
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Fig.2 Flow chart

3. Results and Discussion

This study highlights recent advancements in Al-based methods for illness diagnosis and predicting post-
treatment life expectancy, based on a review of current literature. The reviewed studies apply Al-driven
learning techniques to accurately diagnose various diseases and improve clinical decision-making.

Study 1: Why Is Al Needed in Healthcare?

With the increasing workload in healthcare, Al offers automation for routine tasks, improving both staff
efficiency and institutional productivity (Vasal et al., 2020). Al systems simulate human cognitive processes,
including learning, reasoning, and self-correction. Figure 3 illustrates Al's role in medical applications.

Study 2: How Is Al Used to Analyze Diseases and Why Is It Important?
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Al enables rapid processing of complex medical data, which is crucial in responding to emerging health threats.
Literature reports show that Al can accurately recommend treatments for over ten diseases with an accuracy
rate of at least 98%.

Study 3: How Does Al Impact Medical Diagnosis?
In practice, Al is being used in China to detect malignant tumors and lung nodules. This allows for early

diagnosis without invasive tissue sampling, helping initiate timely treatment (Keenan et al., 2020). Figure 9
illustrates the impact of Al and related technologies on clinical diagnostics.

Al Importance
mimportant ®@Neutral = Not important

Fig. 3: Artificial Intelligence's Significance in Healthcare
Study 4: Al-Based Algorithms for Disease Diagnosis

Al algorithms have proven valuable in detecting rare and underdiagnosed conditions by identifying patterns
that may be missed by traditional diagnostic methods. These models are particularly effective for early-stage
disease recognition, offering personalized diagnostics that support timely and targeted treatment. Such
capabilities are not only beneficial for patient care but also enhance pharmaceutical research by enabling more
precise and tailored therapeutic interventions (Keena et al., 2020).
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Fig. 4: Prediction models based on artificial intelligence
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Study 5: Challenges in Using Al for Medical Diagnosis
Despite the potential of Al in healthcare, researchers face several significant challenges:

1. Limited Dataset Size - Insufficient training data weakens model performance and reduces reliability.
Larger, high-quality datasets are needed to enhance training accuracy (Rajalakshmi et al., 2018).

2. High Dimensionality - Medical datasets often have more features than samples, complicating
analysis. Dimensionality reduction methods are essential to manage this issue effectively (Bibault et
al,, 2020).

3. Feature Selection Efficiency - While prediction accuracy is often high, many models lack efficient
feature selection techniques. Streamlined approaches are needed to reduce preprocessing efforts and
improve outcomes (Koshimizu et al., 2020).

4. Model Generalizability - Many models are validated on limited datasets, making them less effective
across different settings. Broader validation across diverse populations is necessary to improve
general applicability (Fukuda et al., 2019).

5. Clinical Integration - Although promising in research, Al tools are not yet widely adopted in clinical
practice. Real-world validation and integration into clinical workflows are crucial for practical use
(Huangetal., 2020).

Study 6: Application of Al by Healthcare Professionals

Al significantly streamlines clinical operations by reducing the time and cost required for decision-making. It
assists healthcare providers by analyzing vast datasets—such as electronic health records, symptoms, and
diagnostic reports—to deliver more accurate and timely recommendations (Kohlberger et al., 2019). Al also
supports decision-making through integration of clinical literature, imaging data, biomarkers, and physician
notes, ultimately enhancing diagnostic precision and improving patient care.

4. Conclusion and Future Scope

Accurate disease identification is critical for effective treatment, patient safety, and positive health outcomes.
Artificial intelligence, encompassing deep learning, neural networks, and various algorithms, offers
transformative tools for medical diagnostics. This study explores how machine learning and deep learning
techniques are applied across different disease detection domains. It highlights the role of Al in supporting
medical professionals with accurate diagnoses and underscores the need for further development of
diagnostic methods. Despite significant advancements, challenges remain in achieving reliable clinical
diagnostics. Implementing a decentralized federated learning model could enhance diagnostic accuracy by
unifying data into a shared training system. Additionally, leveraging disease databases can support early
detection and intervention.

Declaration of Conflicting Interests

The authors declare no potential conflicts of interest with respect to the research, authorship and publication
of this article.

53


http://www.ijsate.com/

International Journal of Science, Architecture, Technology, and Environment Volume 02, Issue 08, August 2025
ISSN 3048-8222 (Online) | www.ijsate.com [ editor@ijsate.com

Funding

The author received no financial support for the research, authorship and publication of this article.

References

[1] AbdarM, Yen N, Hung ] (2018) Improving the diagnosis of liver dis-ease using multilayer perceptron neural network
and boosteddecision tree. ] Med BiolEng 38:953-965. https://doi.org/10.1007 /s40846-017-0360-z

[2] AggarwalY,Das],MazumderPM,KumarR,SinhaRK(2020)Heartratevariabilityfeaturesfromnonlinearcardiacdynamic
siniden-tification of diabetes using artificial neural network and supportvector machine. Integr Med Res.
https://doi.org/10.1016/j.bbe.2020.05.001

[3] Ahmed F (2017) An Internet of Things (IoT) application for predict-ing the quantity of future heart attack patients.
] ComputAppl164:36-40.https://doi.org/10.5120/ijca2017913773

[4] Aldhyani THH, Alshebami AS, Alzahrani MY (2020) Soft clusteringfor enhancing the diagnosis of chronic diseases
over machinelearningalgorithms.JHealthcEng.https://doi.org/10.1155/2020/4984967

[5] AlfianG,SyafrudinM,ljazMF,SyaekhoniMA,FitriyaniNL,Rhee] (2018) A personalized healthcare monitoring system
for dia-beticpatientsbyutilizingBLE-basedsensorsandreal-timedataprocessing.Sensors18(7):2183

[6] Battineni G, Sagaro GG, Chinatalapudi N, Amenta F (2020) Appli-cations of machine learning predictive models in
the chronicdiseasediagnosis.JPersonalMed.https://doi.org/10.3390/jpm10020021

[7]1 BeheraR,BalaP,DhirA(2019)Theemergingroleofcognitivecom-
putinginhealthcare:asystematicliteraturereview.JMedInform129:154-166

[8] Bibault], Xing L (2020) Screening for chronic obstructive pulmonarydisease with artificial intelligence. Lancet Digit
Health 2:e216-e217.https://doi.org/10.1016/S2589-7500(20)30076-5

[9] Carter JA, Long CS, Smith BP, Smith TL, Donati GL (2018) PT USCR. Expert Syst Appl
https://doi.org/10.1016/j.eswa.2018.08.002

[10] Chaikijurajai T, Laffin L, Tang W (2020) Artificial intelligence andhypertension: recent advances and future outlook.
Am ] Hyper-tens33:967-974.https://doi.org/10.1093 /ajh/hpaal02

[11]Chaki ], Ganesh ST, Cidham SK, Theertan SA (2020) Machine learn-ing and artificial intelligence based diabetes
mellitus detectionand self-management: a systematic review. ] King Saud
UnivComputInfSci.https://doi.org/10.1016/j.jksuci.2020.06.013

[12] Chakraborty S, Mali K, Chatterjee S, Banerjee S, Roy K et al (2017)Detetction of skin disease using metaheurisrtic
supported artifi-cial neural networks.&nbsp;In: Industrial automation and elec-tromechanical engineering
conference, pp 224-229. https://doi.org/10.1109/IEMECON.2017.8079594

[13]ChambiR,KutC, Jimenez],Jo](2019)Alassistedinsitudetec-tion of human glioma infiltration using a novel
computationalmethodforopticalcoherencetomography.ClinCancerRes25:6329-6338.

[14] Saurabh Chauhan, Dharamveer Singh, Atul Kumar Singh (2022) “Artificial Intelligence In The Military: An Overview
Of The Capabilities, Applications, And Challenges”, Journal of Survey in Fisheries Sciences, Vol 9 (2) pp 984-991.
https://doi.org/10.53555/sfs.v9i2.2911

[15] Kiran, Dharamveer Singh, Nitin Goyal, (2023) “Analysis Of How Digital Marketing Affect By Voice Search”, Journal
of Survey in Fisheries Sciences, Vol. 30 (2) 407-412. https://doi.org/10.53555/sfs.v10i3.2890

[16] Yukti Tyagi, Dharamveer Singh, Ramander Singh, Sudhir Dawra (2024) “Analysis Of The Most Recent Trojans On
The Android Operating System”, Educational Administration: Theory and Practice, Vol. 30(2) 1320-1327.
https://doi.org/10.53555/kuey.v30i2.6846

[17]Shivanee Singh, Dharamveer Singh, Ravindra Chauhan (2023) “Manufacturing Industry: A Sustainability
Perspective On Cloud And Edge Computing”, Journal of Survey in Fisheries Sciences, pp 1592-1598.
https://doi.org/10.53555/sfs.v10i2.2889

54


http://www.ijsate.com/

