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1. ABSTRACT:
Defensive medicine remains widespread and expensive across global healthcare systems. The evolving healthcare landscape and defensive medicine practices are undergoing significant transformations with groundbreaking implementations of artificial intelligence (AI). Defensive medicine involves ordering tests, procedures, treatment, visits, or avoiding high-risk patients to reduce legal exposure and vulnerability, which increases healthcare costs, compromises quality standards, increases administrative processes, and lowers patient care. Even in the aftermath of tort reform and various legislative initiatives, several physicians continue to partake in defensive medicine practices, driven by fear of lawsuits and professional scrutiny. While emerging AI technologies encompass possibilities and obstacles that can complicate clinical decision-making practices, leveraging data-driven stimulated-based training and evidence-based practices may present promising outcomes that boosts clinical confidence, reduces fear, improves patient engagement, optimizes care delivery, and enables physicians to implement real-world clinical scenarios in a safe and controlled environment to minimize healthcare errors amd expenses, making it possible to focus more on patient-centered care instead of healthcare burdens. This article focuses on the practicality of how AI-powered simulation-based training may provide opportunities for personalized feedback, adjustment of settings in real-time based on performance measures, and ascertain defensive tendencies by analyzing patterns, including pinpointing early detections of high-risk situations that could result in medical and legal ramifications.

2. INTRODUCTION:
Defensive practices have proliferated in the field of medicine (1, 2). Defensive medicine is frequently regarded as primarily a systemic issue associated with the litigious environment in which medical practice occurs (2-7). Although the ethical aspects of defensive medicine have been explored, the prevailing perspective is that defensive practice constitutes a systemic issue. From this viewpoint, defensive medicine arises from the malpractice-oriented climate of contemporary medical systems and is problematic due to its contribution to the superfluous utilization of resources. As a result, there are continuous systemic initiatives aimed at promoting the judicious use of resources, minimizing waste from superfluous testing and procedures, and reforming litigation systems (8-10).
2.2. Defensive Medicine Concept:
A primary difficulty is to articulate a definition of defensive medicine that encapsulates the core of defensive practice. This section will provide a definition of defensive medicine and examine its nature and distinctions. Defensive medicine has been characterized in many ways and is believed to manifest in diverse circumstances. A form of defensive medicine is the procurement of tests or treatments to safeguard against malpractice litigation, grievances, or criticism from patients and their families; referred to as positive defensive medicine. It may encompass ordering tests despite a low disease risk, where testing does not enhance clinical decision-making but is perceived to mitigate clinician liability; unnecessary referrals to specialists for reassurance; or the addition of treatments and tests to "cover all bases," even when such interventions lack diagnostic or therapeutic value. Another form of defensive medicine involves the avoidance of patients or clinical scenarios to mitigate the potential of lawsuits or complaints, referred to as negative defensive medicine (2, 7, 8).

3. Origins of Defensive Medicine Mindsets:
The roots of defensive medicine can be found in a complicated mix of psychological, institutional, legal, and cultural elements that all affect how doctors make clinical decisions. Defensive medicine, in a broad sense, is the practice of suggesting tests, procedures, or visits, or avoiding high-risk patients or procedures, mostly (and frequently without realizing it) to lower the danger of being sued for malpractice rather than to help the patient. The legal environment is still a major factor, especially in places like the United States, where there are a lot of lawsuits, but the phenomenon is also firmly rooted in the culture of medical education and healthcare. One of the first things that affects people is while they are in medical school or residency, where they learn to put thoroughness, caution, and comprehensiveness first (11). These are important values in clinical medicine, but putting too much emphasis on them, especially in places where there is no psychological safety or where mistakes are punished, can lead to a mindset that says "more care" means "safer practice," even when it isn't necessary. During residency, when people work long hours, are under pressure from their bosses, and are afraid of making mistakes while being monitored, this early conditioning might get worse (12). They may think that avoiding mistakes is the same as performing a lot of exams. These practices eventually become professional standards that affect how doctors work, putting legal protection ahead of care that is cost-effective and based on evidence.  People are also quite defensive because they are afraid of lawsuits and the emotional and financial consequences that come with malpractice claims. Doctors said they utilize too many diagnostic tools because they are frightened of being sued, even when they are convinced of their clinical judgment. The stress of impending lawsuits makes doctors more alert, and they may feel like they need to cover all bases (13).
This typically means ordering a lot of tests to rule out unusual disorders, not because they are needed, but to show that they are being careful in the medical record. Hospital executives and risk management departments often tell doctors to put paperwork and completeness first to protect themselves from lawsuits. This tendency is encouraged by these groups. Also, medical malpractice insurers may indirectly encourage defensive behaviors by rewarding doctors for keeping detailed records and stressing risk-reduction strategies in workshops and training sessions (14). The blame culture in medicine makes this way of thinking even worse. In the past, when there were medical mistakes, people typically tried to find out who was to blame instead of fixing the problems in the system. This punishment-based strategy creates a fear-based environment that keeps people from talking about their faults and makes them act too carefully in therapeutic settings (15). Young doctors rapidly learn that others will look back on their judgments, even if they were made with good intentions, and criticize them, especially if things go wrong. In this kind of environment, legal defensibility often takes precedence over clinical judgment. The requirement to be "legally right" is more important than the need to be "clinically right. The issue is exacerbated by insufficient formal training in risk communication, medico-legal literacy, and shared decision-making strategies competencies that could enable physicians to navigate ambiguity with patients instead of instinctively resorting to testing and referrals (16).
Cultural norms and patient conduct also influence the situation. In societies that see healthcare more as a service for customers, doctors are expected to match high patient demands, even when they aren't medically necessary. Patients who think that greater intervention means better treatment may see requests for needless imaging, referrals, or antibiotics as neglect if they are not given. In order to keep patient satisfaction numbers high or avoid complaints, doctors may give in to these expectations, which makes defensive responses even more common. The fact that so much medical information is available online, along with false information and unrealistic ideas about what medicine can do, leads to a transactional connection between doctors and patients, where defensive practice becomes a way to defend one's reputation (17).

4. SIMULATION IN MEDICAL TRAINING:
Simulation-based training has become a key part of modern medical education. It gives doctors a safe but immersive space to improve their clinical abilities, procedural skills, and decision-making skills. Simulation enables experiential learning by replicating real-life situations, permitting trainees to experiment, fail, and acquire knowledge without compromising patient safety, in contrast to conventional didactic methods. In the realm of defensive medicine, where healthcare providers may excessively order tests or evade high-risk situations due to litigation fears, simulation serves as a crucial medium for behavioral transformation through organized contemplation, confidence enhancement, and attitude adjustment (18). The types of simulation have changed a lot, from low-fidelity task trainers to high-fidelity manikins, standardized patients, and powerful AI-powered platforms. Each one has a different job to do in the larger training picture. High-fidelity manikins, for example, are realistic models that can breathe, make heart sounds, and have pupils that react to light. These tools are great for situations where someone is having a heart attack or is hurt, because they let you practice life-saving actions over and over. Standardized patients, on the other hand, are trained actors who act out certain medical issues to help people improve their communication, empathy, and shared decision-making skills. These interpersonal domains are fundamentally associated with protective responses, like evading challenging discussions or excessively elaborating to mitigate perceived liability (19).

In recent years, there has been a big step forward in medical teaching with the use of virtual reality (VR) and augmented reality (AR) technologies. VR provides a completely immersive 3D environment where doctors may do complicated procedures like laparoscopic surgery or neuro-navigation while following realistic rules. Augmented reality (AR), on the other hand, adds digital information to the real environment. For example, it can help a doctor install a central line by showing them real-time images of the patient's anatomy. These technologies are especially helpful in rare or high-risk situations when trainees might not be able to work with real patients (20). The flowchart below shows the six main steps of simulation training to show how simulation-based learning is usually set up:


Figure 1 Simulation-Based Training Workflow

The first step in any simulation program is a Needs Assessment, which finds the abilities or behaviors that need to be improved, such as not practicing defensively. Next is Scenario Design, where genuine instances are made. These examples usually involve moral difficulties, doubt about a diagnosis, or important communication events. The Simulation Execution step requires active participation, and then comes Debriefing, which is the most important portion. Facilitators help learners reflect on themselves during debriefing by pointing out gaps in their knowledge, emotional responses, and patterns of decision-making. This leads to Feedback Integration, where useful information is written down. Lastly, the Monitoring Phase looks at whether these lessons influence how people act in real clinical situations (21). 
5. AI‑Enhanced Simulation – A New Frontier in Medical Training:
Adding Artificial Intelligence (AI) to medical simulation is a big step forward in how doctors learn to deal with clinical uncertainty, risk, and moral issues. Standardized patients, manikin-based scenarios, and surgical task trainers are all examples of traditional simulation approaches that have been important in medical education for a long time. They let doctors practice their abilities in a safe, controlled context. But older approaches sometimes don't have the same level of cognitive complexity, flexibility to adapt in real time, and personalized feedback that newer AI-enhanced systems provide. As healthcare contends with the pervasive culture of defensive medicine, AI-driven simulations have become a significant tool not just for developing clinical skills but also for changing the way clinicians think about patient care, risk assessment, and decision-making (22).  AI can create nuanced patient responses based on the trainee's changing language, examination methods, or treatment options. This is different from standard written situations. These simulations are not just interactive, but they also know what's going on in the context, which lets them change the difficulty level and simulate unusual or complicated clinical instances that are hard to duplicate with traditional approaches (22). For example, virtual patients can now show different levels of pain, discomfort, bewilderment, or worry, and the AI will change how it responds based on the patient's tone of voice, when the doctor intervenes, or even how long it takes the doctor to make a diagnosis. This level of emotional reality is vital in training physicians to identify diagnostic indicators and cultivate empathic communication, an indispensable ability for mitigating the defensive stance that frequently arises from the apprehension of a lawsuit or patient discontent (22). One of the best things about using AI in defense medicine is that it can simulate legal and moral problems. SimX, Body Interact, and MedSimAI are examples of AI platforms that are being created with modules that require doctors to choose whether to order more tests, send patients to specialists, or take action right away when the clinical situation is unclear. These instances are typically meant to show how there is conflict in the real world between getting the medical attention you need and getting too much care because you're afraid of missing a diagnosis. These platforms let learners think about why they make decisions—whether they are based on clinical need or self-protection by simulating outcomes in a setting that is not punishing and has a lot of feedback. AI feedback systems can spot things like ordering too many labs, getting too many photos, or depending on consultations that aren't needed. This leads to a debriefing with helpful criticism and suggestions based on research. This helps trainees feel more sure about making diagnoses based on evidence instead of fear or habit (23).  Adding AI-enhanced simulation to classes is also part of the greater move toward competency-based medical education (CBME). AI platforms can deliver objective, repeatable examinations of clinical reasoning, ethical judgment, and patient communication, which is different from traditional tests that often employ written exams or subjective evaluations (24).  AI-enhanced simulations can be utilized by a wide range of people, from medical students and residents to actual doctors who are taking continuing medical education (CME) courses. You may take virtual simulation systems with you, and many of them work with VR headsets or even normal PCs. This makes them easy to utilize and grow, especially in places with fewer resources or when people aren't working. This makes high-quality training available to everyone, so even schools with few teachers or simulation equipment may teach difficult and sensitive subjects like defensive medical practice (24).
.

Figure 2 Impact of AI-Enhanced Simulations
6. AI Training to Address Defensive Behavior:
Doctors often practice defensive medicine because they are frightened of being sued, losing their professional reputation, or having terrible patient outcomes (25). These worries can cause unnecessary tests, too much paperwork, or not seeing patients who are at high risk. All of these things not only make health care more expensive, but they also make patients less trusting and less efficient in the clinic. Traditional medical schools have mostly ignored this psychological underpinning, focusing instead on clinical information and procedural abilities. On the other hand, using artificial intelligence (AI) in simulation-based medical training provides a new way to directly address and change these bad cognitive and behavioral habits. AI-enhanced training systems can be designed to mimic complicated, unclear, or emotionally charged clinical circumstances where doctors often use defensive measures (26). AI technologies put trainees in these situations in a safe, reflective space and give them real-time feedback, learning paths based on outcomes, and personalized performance statistics. At the most basic level, all of these things are incredibly significant for modifying how individuals make decisions (27). 
One of the best things about AI-enhanced training is that it may replicate real-life medical-legal challenges and confusing clinical situations that are similar to the uncertainty that comes with normal practice. For example, picture a doctor who has to treat a young patient who is having chest pain that isn't normal. Someone who is usually defensive might order a lot of tests, such as imaging and lab panels, to make sure they don't miss a rare diagnosis. A training system with AI can simulate a number of different diagnostic paths and provide you with rapid feedback on how likely each one is to assist, how much it will cost, and what the hazards are, such as overdiagnosis or too much radiation exposure (28-30).
Also, AI platforms can use natural language processing (NLP) and sentiment analysis to look at how a doctor talks to patients, which is another area where defensive behavior typically shows up (31). Doctors could use too much medical jargon, ambiguous language, or even avoid talking to patients because they are afraid of saying "the wrong thing." AI can look at how people talk to each other to find these kinds of patterns and give you useful advice. For example, if a doctor always avoids talking about how uncertain outcomes are or makes rare complications seem more important to justify overtreatment, the AI system can point out these behaviors, explain why they happen, and suggest different ways to say things that keep things clear without making patients scared or anxious. Doctors are less likely to respond defensively to protect themselves if they feel more confident and clear while talking to patients (32). Another intriguing way to employ AI in this case is with adaptive learning algorithms. Adaptive AI systems can learn from how a learner did in the past and how they felt about it, which makes the learning process more personal. This is not the same as static simulation modules (33). For particularly defensive doctors, like being too careful, avoiding risks, or relying on unnecessary treatments, the AI system can make up future scenarios that gradually test these tendencies. For example, it could make patient presentations less definite or cause problems with patient-centered care when empathy and judgment are more essential than how accurate the algorithm is. This type of dynamic learning environment, together with prompts for self-reflection and comparisons of expert-modeled behavior, is a safe but effective way to change behavior (34). 
AI could potentially link simulated decisions to real patient data results, acting as a link between simulation and real-world practice (35).


Figure 3 Simulation AI Training for Physicians

The ethical framework included in AI training modules is a big part of why defensive medicine is going down (36). AI simulations can help people understand the moral issues involved with overtreatment by making notions like beneficence, autonomy, and distributive justice evident. Too many tests, for instance, could make patients nervous, make them wait for care they need, or even put them in danger. Putting these moral options in front of trainees' thoughts helps them understand that defensive medicine is not a neutral safety net, but a source of systemic inefficiency and patient anguish (37).
7. Outcomes and Evidence:
A combination of anecdotal observations and more and more quantitative evidence is starting to show that AI-enhanced simulation training can help reduce defensive medicine practices (38). Defensive medicine, which usually means doing too many tests, referrals, and treatments to avoid litigation, has been an issue for healthcare systems for a long time (39). Traditional teaching techniques have focused on clinical skills and ethical awareness, but they have mostly failed to deal with the deeply rooted psychological triggers that cause people to act defensively. The rise of AI-driven simulation marks a major shift by creating immersive settings with lots of feedback that allow for targeted intervention at both the cognitive and behavioral levels. Several pilot studies, notably those that used simulation platforms like SimAI Med, TouchHealth XR, and VirtualMD Trainer, have indicated that doctors who took AI-enhanced training modules ordered fewer unnecessary tests. A study of 120 resident doctors from three academic medical centers in 2023 found that those who were exposed to AI-powered scenarios that required them to make complicated medical-legal decisions ordered 27% fewer low-yield imaging tests for imaginary patients than those who went through traditional simulation training (40). These results show that AI can give input that is more nuanced and sensitive to the situation, which is more like what happens in real life in legal and clinical situations.  AI-enhanced simulations have shown promise in improving clinical judgment and confidence, which are two traits that are linked to defensive behaviors. This is more than just affecting how people order tests. By practicing rare but high-risk clinical situations in a safe learning environment, trainees improve their ability to assess risk and deal with complicated decision-making processes, which makes them less reliant on general diagnostic solutions. For instance, simulations with AI-controlled standardized patients that can respond emotionally and verbally to what the trainee does let doctors practice not only clinical diagnosis but also empathetic communication, which has been demonstrated to lower the number of malpractice claims. Emotional intelligence, which is frequently not given enough credit in debates about defensive medicine, is very important for reducing patient unhappiness and the chances of lawsuits. AI simulation modules that combine medical complexity with patient engagement offer a two-pronged training strategy that focuses on both the technical and emotional aspects of defensive medicine (41).
AI algorithms also make real-time performance analytics that create feedback loops that have never been seen before. Even though traditional simulation debriefs are useful, they typically rely on the instructor's interpretation, which may not always be accurate or consistent. On the other hand, AI systems can keep track of keystrokes, decision timelines, speech tone, stress indicators (via biometric wearables), and the order of diagnostic actions to make objective, data-driven evaluations. These assessments allow for the long-term tracking of behavioral changes, which helps institutions measure not just short-term learning outcomes but also the long-term effects of simulation training. In a multi-site trial supported by the National Institutes of Health, physicians who engaged in three 90-minute AI-based simulation sessions exhibited a persistent reduction in defensive diagnostic behavior, even six months after the training. The retention effect was mainly because AI modules were adaptive, meaning they changed the difficulty and complexity of the scenarios based on how well the trainee was doing (42).
These good results have not only happened in academic centers, which is important. Community hospitals and private practices, which typically don't have the equipment for large-scale simulations, have also started testing portable or cloud-based AI training systems. Feedback from early users shows that AI-enhanced simulations can be made to fit certain medical specialties, such as obstetrics-gynecology, internal medicine, or emergency care, each of which has its own legal and medical risks. For example, in obstetrics, where lawsuits happen the most, AI simulations that show ethical problems with informed consent and delivery issues have apparently made it easier for providers to communicate and keep records, two things that are regularly brought up in court cases. Qualitative interviews with participants of AI-enhanced simulations generally indicate heightened self-awareness regarding the psychological causes of defensive behavior, including fear of uncertainty and previous unpleasant experiences, as well as strategies for constructive management (43).
8. Best Practices & Implementation
To use Simulation AI training in medical school effectively, you need to combine the usage of technology with educational goals, clinical relevance, the school's infrastructure, and how well the staff is prepared. How well these training programs change doctors' behavior, especially how well they make them less defensive, depends a lot on how carefully the curriculum is planned, how well the technology is integrated, and how often the training is evaluated. This section talks about the most essential best practices for employing Simulation AI tools in medical training environments, as well as the issues that schools may face in the real world (44). 

The first thing to do is to include AI-based simulations in the curriculum in a way that meets current learning goals, clinical skills, and national licensure standards. Simulation-AI systems should not be thought of as independent tools. Instead, they should be used to make traditional classroom and clinical learning better and add to it. Integration should happen in a spiral learning model, where learners are put in harder and harder settings over time. For instance, an early module might simulate instances where people have to make decisions every day, while more advanced modules might provide situations that are uncertain and high-risk, putting the doctor's ability to balance clinical need with legal concern to the test. Incorporating AI scenarios that mimic over-testing dilemmas or litigation-driven behaviors aids in contextualizing defensive medicine, rendering it a deliberate, actionable concern within medical education (45). 
The technological infrastructure is another important thing to think about. Simulation-AI initiatives need strong IT support, high-quality simulation labs, safe cloud-based systems for storing scenario data and user performance logs, and easy connection with electronic health record (EHR) training environments. Institutions need to spend money on systems that can be updated in real time and changed to fit new legal and therapeutic requirements. Being able to work with learning management systems (LMS) and other simulation tools makes it easier to use and keeps data flowing (46). One of the best things to do is to use real-time feedback and long-term data. Simulation-AI platforms can track a student's behavior over time and create a "defensive profile" of them. This includes topics like how often doctors go against clinical guidelines, how often they write too much, how long it takes them to make a decision, and how often they order tests. When looked at periodically with mentors or supervisors, these analytics give a powerful long-term view of how the doctor's behavior has changed over time. This form of criticism, when combined with anonymous comparisons to peer groups, helps people become more aware of themselves and responsible without being too severe (47). 
For Simulation-AI products to operate, there also needs to be a culture where people feel comfortable and are okay with making mistakes. People who practice defensive medicine usually do so out of fear of being wrong, getting sued, or being blamed. So, schools need to make sure that students don't regard mistakes in simulations as failures, but as chances to learn. This encourages honest engagement and lowers the chances that doctors would go back to defensive techniques to deal with things (48).
.
9. Future Directions:
The future of AI training based on simulations looks very promising. As AI is used more and more in medical education, it could revolutionize how doctors act and help get to the bottom of the psychological issues that lead to defensive medicine. We need to pay attention to a few key things coming forward to make sure that this possible method of teaching gets widely used and standardized (49).  First and foremost, there is an urgent need for large-scale validation studies involving numerous institutions to examine the efficacy of AI-enhanced simulation training in improving defensive medical practices. Initial pilot studies have shown that trainees are making better clinical decisions and doing fewer unnecessary tests. However, these results need to be confirmed by randomized controlled trials at many medical schools. These trials should look at more than just how well people remember information and how well they follow procedures. They should also look at behavioral measures, such as fewer unneeded diagnostic tests, more reliance on clinical judgment, and better communication between doctors and patients in situations where the law isn't clear. Long-term follow-up is also necessary to see if these changes in behavior remain or if they need to be reinforced with new education modules from time to time (50).  Second, AI-powered simulations that include people from different fields are a unique technique to improve shared accountability and make decisions together. Both of these qualities are known to make people less worried about being personally liable, which is a big reason why doctors practice defensive medicine. Adding nurses, pharmacists, and legal or risk management experts to simulation scenarios can help medical teams learn how to handle high-risk situations with integrated care. This form of training might make you deal with problems with ethics, paperwork, or communication that often lead to malpractice lawsuits (51). This way, physicians can be ready to handle these risks without relying too much on defensive techniques.
It will also be very necessary to push for policy changes and make sure that rules are in line with these new ideals. Medical licensing and credentialing agencies need to consider simulation-AI training as a credible technique to revalidate, continue medical education (CME), and repair bad defensive practice habits. Healthcare companies and insurers may also want to put money into these kinds of training models if they can show that people who take part in simulations are less likely to file malpractice claims or spend less on healthcare. It will be vital to provide strong evidence that simulation-AI systems can save money and minimize risks to garner support from institutions and policymakers (52).  Lastly, narrative reframing and getting leaders involved are two ways to modify how people think about military medicine in general. Simulation-AI platforms should leverage storytelling and reflective debriefing to help trainees understand how acts taken out of fear can hurt both the healthcare system and patient trust and autonomy. Clinicians in leadership roles may have a big impact on these stories and help move the legal system from being punitive to being proactive and focused on safety. Institutions that promote open discussions about medical errors, help second victims grieve, and put a high value on making progress are significantly more likely to have places where defensive medicine isn't the norm. 
Conclusions:
Defensive medicine, where doctors make medical judgments based more on legal issues than on what is best for their patients, is still a huge problem in today's healthcare. This behavior, which is often based on true fears of being sued, causes unnecessary tests, treatments, and hospital stays, which escalates the cost of healthcare and may even put patients at risk of injury that could have been prevented. In the past, efforts to reduce defensive medicine have mostly focused on changing laws or policies. However, these efforts have not had much of an effect. To really deal with this problem, we need to look at where the behavior comes from: the training environment and the mental framework that medical students build up while they are in school. In this case, simulation-based training, especially when used with artificial intelligence (AI), is a novel and exciting way to go.  Simulation-AI training systems can place doctors in real-life circumstances that are similar to problematic clinical situations, such as moral dilemmas, communication issues, and legal uncertainty.  Using AI in simulation-based training is also a nice idea for a lot of people. Hospitals and clinics can add these platforms to their existing curriculum, which will give them uniform yet flexible training modules for a wide range of specialties and levels of experience. Longitudinal data collection can help improve both the simulated settings and the teaching methods even further by focusing on outcomes. Channeling. There are still issues to deal with, such as cost, data protection, and training faculty, but the probable benefits far outweigh the problems. The main purpose is to train a group of doctors who are not only skilled at their occupations, but also tough, have strong values, and can make decisions without worrying about what would happen.
.
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