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Abstract
Evidence-Based Medicine (EBM) demands systematic changes across the healthcare system, essential for enhancing patient safety and quality of medical care. To address the question, "Are we adopting scientific methods to optimize patient safety and enhance treatment efficacy?", assessing the level of EBM implementation is crucial. The adoption rate of evidence-based medical practices varies across countries and medical fields, often being lower in resource-limited settings. In South Korea, there have been several documented cases where the adoption of non-evidence-based practices, such as CARVAR surgical procedures not based on scientific evidence, has led to severe patient safety issues, thereby raising significant concerns about the quality of medical care provided. Conversely, the ABBA Study exemplifies successful application of EBM, demonstrating how scientific research assessed the risk of intracranial hemorrhage in patients with low-dose PPA in OTC cold medicines. This study not only confirmed the associated risks but also influenced health policy, resulting in the withdrawal for PPA-containing OTC cold medicines in Korea. This positive example highlights the imperative for governments, healthcare institutions, and medical schools to expedite the transition to evidence-based, patient-centered healthcare by fostering a robust commitment to systematic reviews and enhanced support for clinical research. The Korean Society of Evidence-Based Medicine (KSEBM) is expected to play a significant role in embedding these core strategies domestically
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Introduction
Evidence-Based Medicine (EBM) emphasizes the importance of scientific evidence in the clinical decision-making process. It has become an essential element in enhancing the quality of healthcare services provided to patients.
The term "evidence-based medicine" was first introduced in 1992 by Gordon Guyatt and Drummond Rennie at McMaster University in Canada, and was later defined by David Sackett in 1996 as "the conscientious, explicit, and judicious use of the current best evidence in making decisions about the care of individual patients." This concept quickly gained global recognition and adoption.
Meanwhile, the World Health Organization (WHO) proposed the concepts of "evidence-informed policy" and "evidence-informed decision making" when emphasizing the importance of utilizing evidence in healthcare policymaking. The WHO stresses that policymaking based on evidence should not be limited to rational execution but must evolve into a deliberative process aimed at achieving fair and reasonable decisions [1].
In Korea, the introduction and advancement of EBM have been driven by the active participation of major public healthcare institutions and medical societies. In 2003, the Health Insurance Review & Assessment Service (HIRA) established the New Health Technology Assessment Team to apply evidence-based decision-making. In 2006, it further launched the Evidence-Based Healthcare Team. Following the 2007 amendment of Article 53 of the Medical Service Act, the New Health Technology Assessment System was legislated, enabling the clinical evaluation of the safety and efficacy of new medical technologies based on EBM principles.
Simultaneously, the Korean Academy of Medical Sciences and the Korean Medical Association developed standardized clinical practice guidelines and, in 2008, founded the Korean Medical Guidelines Information Center(KoMGI). In the same year, the National Evidence-based healthcare Collaborating Agency (NECA) was established, significantly contributing to the development of evidence-based healthcare policies. These efforts have played a crucial role in improving the quality of healthcare in Korea.
In this paper, we aim to outline the necessity and development of evidence-based medicine, introduce practical application cases, and encourage healthcare professionals to recognize the importance of EBM and actively incorporate it into patient care.  

Application Level of Evidence-Based Clinical Practice: A Review of Previous Studies
Evidence-Based Medicine (EBM) is a core element for improving the quality of healthcare. Understanding the extent to which EBM is actually applied in various healthcare settings provides critical insight into the necessity for its implementation and the strategic direction for its expansion.
A review of major previous studies indicates that the application rates of EBM in clinical practice vary by country and medical specialty, but generally fall within the range of approximately 70–80%.
In a study conducted by Ellis (1995), it was reported that 82.0% of clinical decisions at a district general hospital in the United Kingdom were based on evidence [2]. Similarly, Gill (1996) reported an application rate of 81.0% at a British teaching hospital, suggesting a relatively high level of EBM practice in primary care settings within the UK [3].
In North America, comparably high application rates have also been observed. Lee JS (2000) reported a 78.0% application rate in the field of thoracic surgery [4], while Khan AT (2006) found a notably high rate of 90.0% in the field of obstetrics and gynecology. In ophthalmology, varying degrees of EBM application have been documented [5]. Lai TYY (2003) reported a 77.0% application rate at an ophthalmology hospital in Hong Kong [6], and Bhatt & Sandramouli (2007) reported an 89.7% application rate in an ophthalmic emergency department in the UK [7]. Despite regional and specialty differences, these findings suggest a relatively stable practice rate of EBM in the ophthalmology field.
Conversely, lower rates have been observed in other settings. Ebell (2017) reported that the EBM application rate in U.S. primary care clinics was 52.0% [8], and Megersa et al. (2023) reported an application rate of 48.4% among nurses working at public hospitals in Ethiopia [9]. These differences likely reflect the influence of multiple factors, including healthcare delivery system characteristics, clinical decision-making autonomy, accessibility to evidence, and the level of professional education (Table 1).
Table 1. Studies on the Application Rate of Evidence-Based Clinical Practice
	Researcher	Publication	Study Population.	Application Rate of EBM Practice	Number of Refernce
	Ellis J	Lancet, 1995	General practice, university-affiliated hospital (UK)	82.0%	[2]
	Gill P	BMJ, 1996	General practice, suburban training hospital (UK)	81.0%	[3]
	Lee JS	Ann Thorac Surg, 2000	Thoracic surgery, tertiary and general hospital (North America)	78.0%	[4]
	Khan AT	BMC Women's Health, 2006	Obstetrics and gynecology, tertiary hospital (North America)	90.0%	[5]
	Lai TYY	Br J Ophthalmol, 2003	Ophthalmology practice, eye hospital (Hong Kong)	77.0%	[6]
	Bhatt, R. & Sandramouli, S.	Eye, 2007	Emergency Ophthalmology Department (UK)	89.7%	[7]
	Mark Ebell	BMJ Evidence-Based Medicine, 2017	Primary care, general and family medicine (USA)	52.0%	[8]
	Megersa, Y, et al.	BMJ Open, 2023	Public hospital (nurses targeted) (Ethiopia)	48.4%	[9]



Taken together, these results suggest that the degree of EBM implementation varies depending on the medical specialty, national context, and healthcare infrastructure. In primary care settings and environments with relatively limited resources, the level of EBM practice tends to be lower. This highlights the need for not only the dissemination of guidelines but also the strengthening of healthcare providers' competencies and the provision of structural support to promote the effective implementation of evidence-based medicine. The Necessity of Introducing Evidence-Based Medicine
The necessity of introducing Evidence-Based Medicine (EBM) extends beyond the mere scientification of clinical practice; it is directly tied to fundamental principles across healthcare, including the protection of patient rights, the enhancement of medical reliability, and the efficient allocation of healthcare resources. Especially as medical care becomes increasingly complex and the range of available treatments expands, establishing objective criteria for determining “the most appropriate treatment” is more critical than ever.
First, EBM serves as an institutional mechanism to safeguard patients' rights to safe and effective treatments. For instance, bariatric surgery for obesity may be effective under specific circumstances, but when performed indiscriminately without established indications or long-term evidence, it can lead to serious adverse outcomes both for individual patients and society at large [10]. Another notable example is the CARVAR (Comprehensive Aortic Root and Valve Repair) surgery, which rapidly spread in Korea during the 2000s without adequate clinical trials, generating significant ethical and medical controversies. This case starkly illustrates the risks associated with medical practices that lack prior scientific validation.
Second, even widely used medical technologies may sometimes be lacking in solid evidence or have uncertain effectiveness. For example, combination analgesic therapies, injection treatments, and repeated imaging studies for functional disorders are routinely employed despite insufficient validation through randomized controlled trials (RCTs). A systematic review evaluating the efficacy of epidural steroid injections for chronic low back pain concluded that their long-term effectiveness in pain reduction was limited [11]. This suggests that the widespread use of a medical intervention does not in itself guarantee its legitimacy.
Third, even when evidence exists, the conclusions drawn from it can vary significantly depending on the quality of the evidence. Arthroscopic surgery for degenerative knee osteoarthritis serves as a prime example: although it was widely practiced for many years, high-quality RCTs later demonstrated no significant difference between arthroscopic surgery and sham surgery, thereby questioning its clinical efficacy [12]. These findings underscore the importance of critically appraising the level of evidence, as high-quality, bias-controlled research can lead to markedly different medical conclusions compared to low-quality studies.
Fourth, there are instances where, despite the existence of strong evidence, clinical adoption was delayed, further highlighting the necessity for EBM. The administration of antenatal corticosteroids to prevent neonatal respiratory distress syndrome was proven effective through RCTs as early as the 1970s [13]. However, it took until the late 1990s for this intervention to be widely adopted in clinical practice due to delays in the dissemination and acceptance of the evidence. Considering the lives of newborns lost to respiratory distress syndrome during that interim period, the critical importance of timely evidence-based adoption cannot be overstated.
Fifth, while the expert judgment of clinicians remains indispensable, decision-making based solely on experience or authority has clear limitations. For example, in the 1970s, Linus Pauling advocated the use of high-dose vitamin C for the treatment of the common cold and cancer [14], yet subsequent large-scale clinical trials demonstrated a lack of scientific support for his claims [15]. This case serves as a cautionary example: even recommendations from prominent authorities can lead to the spread of distorted medical information if they are not grounded in robust scientific evidence.
Finally, in today’s digital era, healthcare professionals face not a shortage of information, but an overabundance. In such an environment, the ability to critically appraise, select, and apply reliable evidence becomes paramount. EBM functions as a systematic tool to evaluate the quality of diverse sources, synthesize findings, and support clinical decision-making amidst a flood of information.
In conclusion, EBM is clearly an indispensable foundation not merely for introducing advanced medical techniques but also for securing the ethicality, efficiency, and credibility of healthcare. In Korea, responding to the increasingly sophisticated demands of the healthcare system requires not only embedding EBM into medical education and clinical practice but also strengthening institutional frameworks. Governmental support for research, guideline development, and implementation strategies must accompany these efforts to firmly establish evidence-based practice across the healthcare system.  

Expansion and Evolution of Evidence-Based Medicine: From Concept Formation to the AI Era
Evidence-Based Medicine (EBM), whose necessity is now emphasized more than ever, is not a concept that emerged overnight. Rather, it represents a paradigm that gradually took root through decades of academic discourse and clinical necessity, forming a cornerstone of modern medicine. Especially from the 1980s onward, amid efforts to enhance the scientific validity of healthcare, EBM began to establish its academic identity. In the 21st century, it has entered a new stage through integration with artificial intelligence (AI) and machine learning technologies.
The conceptual foundation of EBM was laid by David Sackett. In his seminal 1981 paper, “How to Read Clinical Journals”, he encouraged healthcare professionals to critically appraise clinical journal articles and integrate the extracted evidence into their clinical decision-making processes [16]. This went beyond merely suggesting a methodology—it proposed the systematic introduction of scientific thinking and critical appraisal principles across all medical practices.
In his 1991 book “Clinical Epidemiology: A Basic Science for Clinical Medicine”, Sackett further defined clinical epidemiology as the "basic science" of clinical medicine, emphasizing the necessity of systematically evaluating and utilizing evidence for diagnosis, treatment, and prognosis [17].
That same year, Guyatt explicitly introduced the term "evidence-based medicine (EBM)", defining it as the integration of clinical expertise, patient values, and the best available external evidence in the decision-making process [18].
Sackett et al.’s classic 1996 paper, “Evidence-Based Medicine: What It Is and What It Isn’t”, provided a clearer articulation of the concept [19]. The authors warned against the misconception of EBM as the mechanical application of randomized controlled trial results. Instead, they framed EBM as a process that integrates an understanding of the individual patient's circumstances and expert’s clinical decision process with the best available scientific evidence. This balanced definition provided both the ethical justification and practical applicability for EBM, facilitating its widespread global adoption.
In his historical overview, Zimerman (2013) characterized EBM as a transformative movement that restructured modern medicine [20]. He analyzed the shift from an authority-centered model of care to an evidence-centered decision-making structure. Similarly, Smith & Rennie (2014) reconstructed the conceptual formation, dissemination, and internal debates of EBM through interviews with key contributors [21]. Their work highlights that EBM did not emerge as a singular academic theory but rather evolved as a body of practical knowledge at the intersection of clinical realities and health policy.
Building on such academic foundations, it became evident that the various types of evidence comprising EBM are organized within a structured hierarchy based on scientific rigor. At the top of this hierarchy are systematic reviews and meta-analyses, followed by randomized controlled trials (RCTs), cohort studies, case-control studies, case series, and case reports.
This classification serves as a framework for assessing the validity and strength of the evidence produced by each study design. Systematic reviews and meta-analyses offer the highest level of persuasive power, providing the most reliable evidence to guide both clinical decision-making and healthcare policy formulation (Fig. 1).
[image: Fig. 1.]
Fig. 1. Hierarchy of Scientific Evidence for Clinical decision-making.

Meanwhile, in the era of artificial intelligence (AI), the hierarchy of evidence based on research design has become even more critical. As data technologies advance, AI contributes to medicine by analyzing large-scale datasets to generate more precise clinical insights.
Chaoyuan Liu et al. (2018) evaluated the accuracy and feasibility of AI-generated treatment recommendations compared to clinical judgments made by physicians for patients with lung cancer in China [22]. This study demonstrated that decision-making processes, which traditionally relied heavily on clinical experience, can now be increasingly structured through AI. Importantly, it opened the possibility for AI to serve not as automatic application, but as a cognitive aid that enhances evidence-based clinical practice without reducing it to mechanical execution.
Moreover, Loughlin et al. (2021) explored how ethical and practical challenges are being redefined in clinical environments where AI and EBM are integrated [23]. They discussed how evidence provided by machine learning systems must harmonize with clinician-patient interactions, value judgments, and contextual interpretations, rather than remaining as mere statistical predictions.
Building on this, McCradden et al. (2025) proposed a comprehensive evaluation framework when applying AI-based clinical decision support systems in pediatric emergency care, addressing not only technical performance but also ethical justification and legal accountability [24].
These developments illustrate that EBM is evolving beyond simply answering “what is the best treatment” to also engaging in deeper philosophical and ethical discussions regarding “how decisions should be made” (Table 2).
Table 2. The Formation and Expansion of the Concept of EBM
	Researcher	Title	Year	Journal	Subjects and Conclusion	Number of Reference
	Sackett D	How to read clinical journals	1981	Can Med Assoc J	Provides guidance on critically reading clinical journals, emphasizing the application of evidence-based medicine principles.	[16]
	Sackett D, et al.	Clinical Epidemiology: a basic science for clinical medicine	1991	Little Brown	Explores principles of clinical epidemiology and discusses in-depth the application of evidence-based medicine.	[17]
	Guyatt G	Evidence-based Medicine	1991	Ann Intern Med	Introduces and explains the necessity of evidence-based medicine in medical practice.	[18]
	Sackett D, et al.	Evidence based medicine: what it is and what it isn’t	1996	BMJ	Clarifies the definition and significance of evidence-based medicine, highlighting its role in clinical decision-making.	[19]
	Zimerman A	Evidence-based medicine: a short history of a modern medical movement	2013	AMA Journal of Ethics	Overviews the history of evidence-based medicine and its impact on modern medicine.	[20]
	Smith R, Rennie D	Evidence based medicine—an oral history	2014	BMJ	Analyzes the development and history of evidence-based medicine through key figure interviews.	[21]
	Chaoyuan Liu, et al.	Artificial intelligence-based clinical decision support for cancer treatment	2018	Journal of Medical Internet Research	Assesses the accuracy and feasibility of AI in treatment recommendations for lung cancer patients in China.	[22]
	Michael Loughlin, et al.	Humans, machines and decisions: Clinical reasoning in the age of artificial intelligence, evidence-based medicine and Covid-19	2021	Journal of Evaluation in Clinical Practice	Explores ethical and practical challenges in clinical decision-making using AI and evidence-based medicine.	[23]
	Melissa D McCradden, et al.	What makes a good' decision? An empirical theoretical study in pediatric practice	2025	BMJ Evidence-Based Medicine	Develops a clinical decision-making framework for individual patient interventions at a pediatric hospital using machine learning models.	[24]



In summary, Evidence-Based Medicine does not merely signify the "technologization of medicine." Rather, it represents a transformative journey from decision-making based on experience and authority toward a new clinical culture that integrates scientific evidence with patient-centered values.
Today, this journey is becoming increasingly sophisticated through the incorporation of AI and data-driven technologies, while simultaneously demanding a redefinition of ethical standards.
Amidst these changes, it would be no exaggeration to assert that EBM is evolving from a focus on “how to secure and apply evidence” to a deeper emphasis on “how to derive patient-centered decisions.”  

Conclusion and Recommendations: The Importance of the Korean Society of Evidence-Based Medicine
Evidence-Based Medicine (EBM) has firmly established itself as a core principle for improving the quality of modern healthcare, and its importance is expected to grow even further within Korea’s healthcare system. As technological advances such as artificial intelligence, big data, and precision medicine rapidly transform the medical environment, the ability to critically select and interpret reliable evidence amid a flood of clinical information will become an essential competency.
In particular, as shared decision-making between clinicians and patients becomes increasingly emphasized, EBM is expected to evolve into a standard for more human-centered and ethically grounded medical practice. Furthermore, EBM will occupy a central role in broader areas of public health policy, including the design of data-driven policies and the realization of value-based healthcare systems.
To realize this vision, institutional and structural reforms must accompany these trends.
First, at the governmental level, long-term investment in systematic reviews and clinical research, along with the establishment of comprehensive evaluation systems, is necessary. To accumulate practical evidence directly applicable to clinical practice, it is critical to prioritize research funding allocation and institutionalize evidence-based effect analysis frameworks both before and after the introduction of new technologies. Strengthening information sharing and decision-making coordination among agencies such as the Ministry of Food and Drug Safety, the Ministry of Health and Welfare, and the Health Insurance Review and Assessment Service is also essential to ensure that research findings are effectively reflected in policy.
Healthcare institutions must foster environments that actively support the autonomous practice of EBM. Hospitals should establish infrastructure that enables the planning and execution of clinical research, including dedicated research personnel and data support systems. Additionally, they must develop educational and feedback mechanisms to enhance healthcare professionals’ capabilities in utilizing evidence. EBM must be ingrained into organizational culture as a means to improve not only short-term clinical outcomes but also patient safety and the overall quality of medical care.
Medical schools and health education institutions should firmly establish EBM as a core component of their curricula. Systematic education should encompass methods for conducting systematic reviews and meta-analyses, including hypothesis generation, searching medical literatures relevant to the hypothesis, critical appraisal of the literatures, statistical analysis and interpretation, and integration of clinical judgment with evidence. By nurturing healthcare professionals capable of making evidence-based decisions, EBM can be effectively disseminated across the entire healthcare sector. Furthermore, educational collaborations between tertiary hospitals and primary care facilities should be encouraged to ensure the balanced and widespread adoption of EBM beyond specialized expert groups.
Finally, the Korean Society of Evidence-Based Medicine is expected to play a pivotal role in this transformation. To ensure patient safety, maximize treatment effectiveness, and restore public trust in healthcare, it is essential for EBM to be rapidly and thoroughly embedded into healthcare policy and clinical practice.
The shift in perception, establishment of institutional frameworks, and active initiatives by the Korean Society of Evidence-Based Medicine will not only drive the improvement of healthcare quality but also serve as essential prerequisites for building a sustainable healthcare system in Korea.
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