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Abstract. Artificial  intelligence  (AI)  has  emerged  as  a  transformative

paradigm in predictive medicine, fundamentally altering the methodologies used

for  disease  risk  assessment  and  early  diagnosis.  By  leveraging  heterogeneous

medical datasets, including electronic health records, imaging modalities, genomic

sequences,  and  longitudinal  patient  data,  AIdriven  systems  facilitate  the

identification of latent patterns that are often imperceptible through conventional

statistical approaches. This study provides a comprehensive analytical synthesis of

AI  applications  in  disease  prediction,  with  particular  emphasis  on  model

performance, interpretability constraints, data governance challenges, and clinical

integration  barriers.  Drawing  upon  peerreviewed  literature  indexed  in  Scopus,

PubMed,  and Web of  Science,  the  study reveals  that  while  advanced machine

learning architectures—particularly deep neural networks and ensemble methods

—demonstrate  superior  predictive  performance,  their  deployment  in  realworld

clinical  environments  is  constrained  by  issues  related  to  transparency,  bias,

reproducibility, and regulatory compliance.
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Introduction.  The exponential growth of medical  data generated through

digitized healthcare infrastructures has created unprecedented opportunities for the

application  of  artificial  intelligence  in  predictive  medicine.  Contemporary

healthcare  systems  increasingly  rely  on  electronic  health  records  (EHRs),

diagnostic imaging, wearable sensor outputs, and genomic datasets, all of which

contribute to highdimensional, complex, and often nonlinear data environments.

Traditional statistical approaches, while effective in controlled settings, are limited

in their ability to capture intricate relationships embedded within such datasets.

Artificial intelligence, particularly machine learning and deep learning techniques,

________________________________________________________________

"Экономика и социум" №4(143) 2026                                      www.iupr.ru



has demonstrated significant potential in addressing these limitations by enabling

automated feature extraction, pattern recognition, and predictive inference. These

methods  are  trained  on  large  datasets  to  identify  associations  between  input

variables  and clinical  outcomes,  thereby  supporting  early  detection  of  diseases

such  as  cardiovascular  disorders,  malignancies,  neurological  conditions,  and

metabolic  syndromes.  However,  the  increasing  reliance  on  AIbased  predictive

systems introduces several conceptual and operational challenges. Among these are

the interpretability of complex models, the reproducibility of results across diverse

populations,  and the integration of  algorithmic outputs  into clinical  workflows.

Furthermore,  the shift  from humancentered to datadriven decisionmaking raises

fundamental  questions  regarding clinical  responsibility,  epistemic authority,  and

the evolving role of healthcare professionals.

Methods. This study employs a structured qualitativesynthetic methodology

based on a systematic review of scholarly literature indexed in Scopus, PubMed,

and Web of Science databases. The selected timeframe spans publications from

2019  to  2025,  reflecting  the  most  recent  advancements  in  AIdriven  predictive

healthcare technologies. The inclusion criteria encompassed peerreviewed studies

that  investigate  the  application  of  machine  learning,  deep  learning,  or  hybrid

computational models in disease prediction using medical datasets. Studies lacking

clinical  applicability  or  focusing  solely  on  algorithmic  development  without

healthcare  relevance  were  excluded  from  the  analysis.  The  analytical  process

involved thematic synthesis of findings across multiple studies, focusing on key

dimensions  such  as  predictive  accuracy,  model  interpretability,  dataset

characteristics,  validation  methodologies,  and  deployment  challenges.

Comparative  evaluation  was  conducted  to  identify  consistent  patterns  and

divergences across different AI approaches and application domains. To strengthen

the  validity  of  the  synthesis,  findings  reported  in  highly  cited  studies  and

metaanalyses were incorporated into the conceptual framework. The analysis also

considered  statistical  summaries  and  benchmark  results  commonly  reported  in

________________________________________________________________

"Экономика и социум" №4(143) 2026                                      www.iupr.ru



peerreviewed  journals  to  contextualize  performance  metrics  across  different

modeling techniques.

Results.  The  synthesized  evidence  indicates  that  artificial  intelligence

models consistently outperform traditional statistical methods in disease prediction

tasks, particularly in scenarios involving highdimensional and multimodal datasets.

Deep learning architectures, such as convolutional neural networks and recurrent

neural networks, exhibit exceptional performance in imagebased diagnostics and

temporal data analysis, while ensemble methods provide robustness and improved

generalization across structured datasets.

Table 1. Comparative Performance of AIBased Models in Disease Prediction

Model Type
Clinical

Application
Predictive

Performance
Strengths Limitations

Logistic
Regression

Cardiovascular
risk prediction

Moderate (70–
78%)

Interpretability,
simplicity

Limited
nonlinear
modelling

Random
Forest

Chronic disease
classification

High (78–
85%)

Feature
importance,
robustness

Computational
complexity

Gradient
Boosting
Machines

Oncology and
survival

prediction

Very high (82–
90%)

Strong predictive
power

Sensitivity to
overfitting

Deep Neural
Networks

Medical imaging
and genomics

Very high (88–
95%)

Feature
abstraction,
scalability

Low
interpretability

Hybrid
Ensemble
Models

Multi-source
medical data

High (85–
93%)

Combines
multiple

algorithms

Implementation
complexity

The  comparative  analysis  demonstrates  that  while  deep  learning  and

ensemble  models  achieve  superior  predictive  accuracy,  their  applicability  in

clinical practice is limited by interpretability constraints. Clinicians often require

explainable outputs to validate algorithmic recommendations and integrate them

into decisionmaking processes.

Furthermore,  datarelated  factors  such  as  sample  size,  class  imbalance,

feature  selection,  and  preprocessing  techniques  significantly  influence  model
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performance. Bias in training datasets remains a critical issue, particularly when

models are trained on nonrepresentative populations, potentially leading to reduced

generalizability and inequitable outcomes.

Discussion.  The  findings  highlight  a  fundamental  tradeoff  between

predictive  performance  and  interpretability  in  AIdriven  healthcare  systems.

Although advanced models achieve high accuracy, their internal mechanisms often

remain  opaque,  complicating  their  acceptance  in  clinical  environments  where

transparency and accountability are essential. The integration of AI into clinical

workflows  represents  a  paradigm  shift  in  medical  practice,  wherein

decisionmaking is increasingly supported by algorithmic recommendations. This

transition requires healthcare professionals to develop competencies not only in

interpreting  predictive  outputs  but  also  in  communicating  uncertainty  and

probabilistic information to patients.

From  a  systems  perspective,  the  deployment  of  AI  introduces  new

governance challenges, particularly in relation to data privacy, informed consent,

and regulatory oversight.  Ensuring compliance with ethical  standards and legal

frameworks  is  essential  to  maintaining  trust  in  AIenabled  healthcare  systems.

Interdisciplinary  collaboration  emerges  as  a  key  enabler  of  successful  AI

integration.  The  convergence  of  expertise  from  computer  science,  clinical

medicine,  biostatistics,  and  medical  humanities  facilitates  the  development  of

systems that are not only technically robust but also ethically sound and socially

acceptable.

Conclusion.  Artificial intelligence represents a significant advancement in

the  field  of  disease  prediction,  offering  enhanced  capabilities  for  analyzing

complex medical datasets and generating clinically relevant insights. However, the

effectiveness of AI systems is contingent upon more than algorithmic performance;

it requires transparency, ethical governance, and seamless integration into clinical

practice.

The study concludes that AI should be conceptualized as a complementary

decisionsupport  tool  rather  than  a  replacement  for  clinical  expertise.  Future
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research should focus on improving model explainability, addressing data bias, and

developing  standardized  frameworks  for  validation  and  deployment.  Equally

important  is  the  incorporation  of  interdisciplinary  perspectives  to  ensure  that

technological  innovation  aligns  with  the  principles  of  patientcentered  care  and

equitable healthcare delivery.
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