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Abstract: This paper examines the transformative potential of Artificial Intelligence (Al) in enhancing
evidence-based practice (EBP) within healthcare. By leveraging Al-driven clinical decision support
systems, natural language processing, and advanced diagnostic tools, the study explores how these
technologies can streamline the synthesis and application of medical evidence to improve clinical decision-
making and patient outcomes. Through a comprehensive literature review and analysis of case studies, we
highlight the significant impact of Al on reducing administrative burdens, minimizing diagnostic errors,
and enabling personalized care. In addition to these benefits, the paper also addresses key challenges such
as ethical concerns, technical limitations, and potential biases. The findings underscore the need for
continued interdisciplinary collaboration and the development of transparent and adaptive Al systems to
ensure that these innovations effectively complement and enhance clinical workflows.
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INTRODUCTION
Background and Context

Evidence-Based Practice (EBP) in healthcare is known for its significance in a systematic approach to
clinical decision-making that integrates the best available evidence from scientific research, clinical
expertise, and patient values [1]. One of the main ideas of this concept is its ability to have a positive impact
with patient outcomes by applying most current and valid research findings in clinical settings. Various
frameworks and models of EBP provide diverse instructions. However, integrating patient values and
preferences remains a challenge. Mainly, Evidence-Based Practice follows a structured Five-Step Model

[2]:
. Ask the right clinical question

. Acquiring the best evidence
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. Appraising the evidence
. applying the finding to clinical practice
. evaluating the outcomes of change

Artificial intelligence (AI) has the potential to significantly enhance each of these steps, improving
efficiency, accuracy, and effectiveness in evidence-based decision making. In recent years, the healthcare
industry has witnessed a surge in the adoption of Artificial Intelligence technologies, which have
demonstrated the potential to transform various aspects of medical practice [1]. Al-powered systems have
the ability to process and analyze vast amounts of data and provide tailored recommendations [3]. This can
significantly improve the efficiency and accuracy of clinical decision making, patient monitoring, and
resource allocation. The abundance of medical data, including patient records, clinical studies, and real-
world evidence, has created an opportunity for Al to enhance the practice of evidence-based medicine. Also,
combined with all the new modern technologies and models such as reinforcement learning, healthcare
providers can access to more accurate, personalized, and timely recommendations to support their clinical
decisions [3] [4].

A. Significance of Energy Efficiency in ML

“Nowadays, ML algorithms are the basis for granting loans, online product recommendations, and social
media friend suggestions” [1]. With the advancement of mobile computing, wearable healthcare devices,
the Internet of Things (IoT), and their applications, there is an increasing demand to enable smart operations
and artificial intelligence (or at least aspects of it) in systems with constrained energy and resources [4].
Without optimization of ML models, the demands of these systems and devices can surpass the operational
capabilities, which could hinder the usability in critical areas such as healthcare monitoring and remote
sensing. Moreover, optimizing machine learning algorithms can contribute to global sustainability efforts.
Training different machine learning models is expensive and has terrible carbon footprint [2]. Therefore,
being able to make ML model more resource-efficient can help with mitigating these effects, which could
help with more environmental sustainability.

LITERATURE REVIEW

Research has shown that Al-powered systems can assist in various stages of the EBP process [4]. Al
algorithms can help clinicians formulate more focused clinical questions, rapidly sift through the vast
medical literature to identify the most relevant evidence and assess the quality and applicability of that
evidence [5]. Furthermore, Al-based decision support tools can integrate patient data, clinical guidelines,
and the latest research to provide personalized treatment recommendations, improving the application of
evidence-based practice [3] [6]. Main areas in which Al can help boost evidence-based practice:

. Generation, synthesis and dissemination of evidence.

. Interpretation and application of evidence.
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. Summarizing medical evidence.

However, one of the main issues with the use of Al in this field of EBP is algorithmic bias, evidence
validation, interpretability, and ethical considerations. Therefore, future research should focus on
developing more robust, transparent and accountable Al systems to ensure their safe and effective
integration into evidence-based clinical decision making. However, Al still holds great promise to improve
both customer and provider experiences in evidence-based practice by improving decision-making and
patient care. The literature indicates that Al has the potential to revolutionize evidence-based practice by
accelerating evidence synthesis, enhancing clinical decision support, and promoting patient engagement.
From what we have observed in our work with EBP in healthcare, integrating these technologies
substantially reduces the frustrating lag between research findings and practical implementation. Also,
support more precise and personalized treatment decisions and ultimately improve patient outcomes.
However, to realize these benefits, more empirical research is needed to ensure that Al tools are trustworthy
and seamlessly integrated into clinical workflows while upholding ethical standards, Fig. 1.

Balancing Al Challenges and Benefits in Evidence-Based Practice
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Figure 1: Represents the balance between the challenges and benefits of using Al in an evidence-based
practice

Problem Statement
B.Objective of the Paper

The main objective of this paper is to examine the current gaps in the use of EBP in healthcare practices,
and how the use of Al can bring forth a solution that is more efficient, accurate, and evidence based. Despite
the clear benefits of EBP in healthcare, practitioner frequently encounter challenges such as:

* Rapidly expanding medical literature
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* Time Constraints
» Difficulties interpreting patient data
* Applying Evidence Consistently

Lack of tools and technologies to systematically collect, analyze, and apply evidence. However, this is why
Al could be a huge help to enhance this process for both the practitioner and patient. Specifically, AL, with
its ability to rapidly synthesizing the vast amounts of data, providing real-time decision support, and
tailoring information to both clinicians and patients, could simplify the EBP process efficiently. One area
in which Al could significantly impact EBP is in decision-making and patient care.

C. Scope / Gaps

This paper goes into depth on the enhancement of decision-making and patient care; and provides detailed
explanation of how Al can help to improve these concepts in an evidence-based practice. It reviews the
current state of Al adoption in healthcare, explores the key areas where Al can augment EBP, discusses the
challenges and limitations, and provides recommendations for the effective integration of Al into evidence-
based clinical practice.

METHODOLOGY
D. Research Approach

. Literature Review: This paper presents a comprehensive review of existing scholarly literature
examining the intersection of Artificial Intelligence (Al) and Evidence-Based Practice (EBP) in healthcare.

. Gaps in current research: This study identifies gaps in current research on Al-enabled evidence-
based practice (EBP) and explores how integrating artificial intelligence into the EBP process can enhance
clinical decision-making and improve patient outcomes.

. Model Evaluation: This study analyzes a range of existing Al models, including generative Al, and
evaluates their outcomes when applied within evidence-based healthcare environments.

. Data Gathered: The data for this study was obtained from regulatory documents, and standard
industry reports were utilized to analyze the various impacts of specific models.

SOLUTION
E. Al-Based Clinical Decision Support Systems (CDSS)

Artificial Intelligence (AI) enables real-time decision-making by continuously learning from new data,
which is particularly advantageous in dynamic environments such as healthcare settings [7]. For example,
Al-powered clinical decision support systems can synthesize patient data, medical liteature, and clinical
guidelines to deliver personalized treatment recommendations to healthcare providers. By integrating a with
systems that have access to historical claims data enriched with evidence-based practice (EBP) information,

4
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providers can interact with these systems to receive informed guidance on optimal treatment plans,
prescriptions, or procedures tailored to individual patients.

Reinforcement learning with human feedback (RLHF), has been one of the most prominent innovation in
the past year. This is a form of learning in which Al models enhances the alignment of its system with
human values, by incorporating human feedback into the learning process [8] [9]. However, how can this
help with improving evidence-based practice?

. Identify Patterns and Risk Factors: Predictive models can recognize subtle patterns, which the
clinicians might have missed, that may indicate a patient is at risk of developing a condition. Helping
clinicians to be more efficient in the way they work.

. Generate Risk Scores and Forecasts: Can generate risk scores based on patient-specific variables,
these models help clinicians prioritize interventions and tailor treatment plans. Thus enabling early
preventative care, which is a crucial aspect in the field of healthcare.

. Reduce Cognitive Load: With all these analytical abilities, clinicians can focus more on patient
care. The models provide a second “opinion” by synthesizing complex data into straightforward, evidence-
based recommendations.

. Enhance Resource Allocation: Optimize staff, supplies, and time by continuously analyzing patient
acuity, resource availability, and regulatory demands. Automated tracking and interpretation of guidelines
cut manual effort, save costs, minimize risk, and ensure the right resources reach the right patients at the
right moment [10].

Given the potential of Al to overshadow human decision-making, there is a risk that clinicians may become
overly

reliant on Al recommendations without fully understanding the underlying logic. Careful design and
constant monitoring are necessary to ensure clinicians maintain appropriate agency and oversight in the
decision-making process [11]. With current advancements it is highly advised that the Al be used with the
analytical aspect, rather than the decision making, however, with newer advancement (like RLHF). Al is
highly likely to learn to make decisions on par with human capabilities, Figure 2.
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Enhancing Decision-Making with Al

Figure 2: Al Decision-Making Cycle: A framework showcasing how artificial intelligence enhances
decision processes through real-time learning, predictive modeling, pattern recognition, transparency, and
human collaboration

F. Natural Language Processing (NLP) for Clinical Records

Another key area where Al can enhance evidence-based practice is in the domain of Natural Language
Processing for clinical documentation. Al-powered NLP can rapidly extract relevant information from
unstructured clinical notes, such as patient histories, clinician observations, and treatment records. Al
models, including large language models (LLMs), use NLP and automatic speech recognition (ASR) to
transcribe and generate clinical notes, such as SOAP and BIRP notes, from patient-clinician interactions
[12] [13]. Which saves time and improves documentation quality, overall making the lives of the clinicians
easier and more efficient, Figure 3.



European Journal of Computer Science and Information Technology, 13(44),1-11, 2025
Print ISSN: 2054-0957 (Print)

Online ISSN: 2054-0965 (Online)

Website: https://www.eajournals.org/

Publication of the European Centre for Research Training and Development -UK

Climical MLF Process

Context and Megation
Freprocessing Dretectiom COuhpaurt Structurimg

Chearkng snd noermneliceg Do berminang the context of Trsnaforming dets ko
ezl Baxt .- e jrepluipinhei =

Marmed Emtity PAapping to
Recogmnition Standardized
Oontologies

dorifping and catractang
clirnecl vl s Lirkssg entics 1o standardized
wes bl ries

Figure 3: The workflow of processing clinical text data through various NLP stages

These systems dramatically reduces the errors by rapidly transforming unstructured clinical text and making
sure to give the clinicians with enough accurate information from history, making the treatment process
occur much more efficiently. Moreover, by minimizing manual data entry and interpretation, NLP reduces
the risk of human error, whether it’s misinterpreting a note, overlooking key details, or mis-coding
information. All these benefits could also add up to having a better medical billing and claim process, as
this Al system could enable a patient with the right treatment at the right time. This timely intervention
prompts them to sustain a healthier lifestyle, leading to a reduction in the likelihood of future medical issues
and ultimately improving long-term health outcomes and overall medical standing.

G. Al in Medical Imaging and Diagnostics

Another domain in which Al can tremendously impact the evidence-based practice is in medical imaging
and diagnostics. Al models trained on large datasets of medical images, such as X-rays, CT scans, and
MRIs, can detect subtle patterns and anomalies that may be missed by human clinicians [14], [15]. Al can
help the clinician to arrive at a more accurate treatment in a much quicker way, due to the architecture of
current deep learning models for Image classification. However, even with current advancements, just
imagine what could be possible with the integration of different models together and combining these
concepts together. For instance, combining the idea of transformers and their ability to understand context,
with the ability of convolutional networks to understand visual patterns, can lead to unprecedented levels
of Al-powered medical diagnostics.

There has been a particular case study, “Medical image analysis using deep learning algorithms” [16], which
described the use of deep learning algorithms for image recognition in medical imaging. The study went
through many articles and publications that reported the used of different deep learning models and studied
the impact of different hyper-parameter on the effect of the user of these deep learning models. Hyper-
parameters are crucial as they can greatly influence the performance of machine learning models on unseen
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data, Figure 4. Proper tuning of hyper-parameters is essential for achieving optimal model performance
[17], [18].
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Figure 4: Shows the impact on the accuracy of using deep learning models in a medical imaging setting
[16]

CONCLUSION
H. Summary of Findings

This paper has studied many of the different case studies and publication on Al in evidence-based practice
in a medical setting. It highlighted that the potential to transform evidence-based practice (EBP) in
healthcare by:

. Enhancing Decision-Making: Al rapidly analyses large volumes of clinical data, medical literature,
and evidence to support more accurate and timely clinical decisions. Generative Al can significantly reduce
the time spent on data consolidation and analysis while increasing planning accuracy through simulation
capabilities [19]. Meaning, Al can improve guideline adherence: Al can be used to promote the adherence
to clinical guidelines and best practices by integrating guideline recommendations into electronic health
records and clinical decision support systems.

. Optimizing Clinical Documentation: Through natural language processing (NLP), Al effectively
extracts and standardizes information from unstructured clinical notes, reducing errors and the cognitive
burden on clinicians.

. Improving Diagnostic Accuracy: In medical imaging and diagnostics, Al algorithms can detect
subtle anomalies that can be missed by the human eye, thus accelerating early diagnosis and treatment.

. Predictive Analytics: Al-driven predictive models identify risk factors and generate risk scores,
enabling proactive patient management and resource allocation.
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Overall, these advancements indicate that when properly integrated, Al can significantly enhance the lives
of clinicians by making the medical work both efficient and effective evidence-based practice (EBP),
leading to improved patient outcomes.

L Limitations and Challenges
Although there are promising benefits, several critical challenges still need to be addressed:

. Ethical Concerns: Issues such as data privacy, informed consent, and algorithmic bias require
ethical oversight and the development of transparent guidelines to ensure safe adoption of Al. Collecting
more patient data than necessary increases the risk of misuse or unauthorized access [20]. This is one
challenge of Al due to its demand for data.

. Technical Limitations: As stated in my previous paper, “Black Box is a common phrase in the
modern area of Al and Machine Learning, that produces a huge issue” [21]. It is father stated in the same
paper that, “For Al to be trusted and accepted in a clinical setting, the results must be clearly interpretable
and traceable” [21]. Many current Al systems lack full interpretability, making it difficult for clinicians to
trust or understand the underlying rationale behind Al-driven recommendations. This plays a critical role
in ensuring the safety of Al-recommended treatments for patients.

. Integration Barriers: Seamlessly incorporating Al into existing clinical workflows is challenging
due to system compatibility issues, the need for continuous model updates, and the risk of over-reliance on
Al outputs.

Addressing these limitations is vital to ensure that Al remains a supportive tool that enhances rather than
undermines clinical judgment.
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Balancing Al's Benefits and Challenges in Healthcare

Figure 5: Visualizing the trade-off in healthcare Al: key benefits, sharper diagnostics, streamlined
documentation, and data-driven decision making against prominent obstacles such as integration hurdles,
technical opacity, and ethical risks
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FUTURE IMPLECATIONS

Looking ahead, there is an incredibly promising future for Al in healthcare, one where innovation is driven
not just by technology but by a genuine commitment to improving patient care. In conclusion, while Al
holds great promise for revolutionizing evidence-based practice in healthcare, realizing its full potential
will require us to address these ethical, technical, and integration challenges together.

. Advancing Al Models: Continued research and development to improve the accuracy,
interpretability, and robustness of Al models for medical applications.

. Interdisciplinary Collaboration: From my perspective, one of the most exciting opportunities lies
in bringing together diverse expertise. This kind of collaboration can ensure that Al solutions are fine-tuned
to meet real-world healthcare needs and address both technical and ethical challenges.

. Continuous Learning and Adaptation: Healthcare is a dynamic field, so it is crucial that Al systems
are designed to adapt and learn over time, keeping pace with the evolving nature of medical knowledge and
practice.

With collaboration, continuous improvement, and a focus on patient-centered care, I’m optimistic that
we can create a future where Al truly enhances every aspect of clinical practice.
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