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Abstract

This paper develops a game-theoretic model to analyze the strategic interaction between a physician and a patient under legal uncertainty and asymmetric information. The physician chooses between clinically optimal and defensive treatment, while the patient, observing the health outcome and diagnostic burden, decides whether to invest in information and initiate litigation. The model introduces a diagnostic signal and belief formation via Bayes’ rule, and characterizes three pure strategy Perfect Bayesian Equilibria. These equilibria reflect distinct institutional configurations: optimal care with no litigation, defensive care without litigation, and defensive care with litigation. The model explains observed patterns of defensive medicine across Western healthcare systems and provides a welfare analysis comparing the social and individual efficiency of each equilibrium. Policy implications are discussed with reference to legal design, transparency, and information access. The results offer a normative framework for evaluating medical liability systems and their impact on clinical behavior and patient welfare.
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1. Introduction
Defensive medicine—the practice of altering clinical decisions primarily to avoid legal liability rather than to benefit the patient—has become a pervasive feature of modern healthcare systems. From unnecessary diagnostic tests to overly cautious treatment plans, physicians across Western countries routinely engage in behaviors that reflect strategic responses to legal risk rather than adherence to clinical best practices. This phenomenon has significant implications for both the efficiency of healthcare delivery and the welfare of patients, yet its underlying strategic logic remains insufficiently formalized in economic theory.
The literature has long recognized the role of asymmetric information and legal incentives in shaping medical behavior. Arrow (1963) laid the foundation by identifying information asymmetry as a central feature of healthcare markets. Building on this, Kessler and McClellan (1996) provided empirical evidence that tort reforms reducing liability pressure lead to lower healthcare spending without compromising outcomes, suggesting that defensive medicine is both costly and inefficient. Currie and MacLeod (2008), Ma and McGuire (1997), and Gal-Or (1999) further explored how legal risk and reputational concerns influence physician decision-making, often leading to overprovision or avoidance of care.
Empirical studies confirm the widespread nature of defensive medicine. A meta-analysis by Zheng et al. (2023) found that over 75% of physicians across 23 countries engage in defensive practices, with particularly high prevalence in high-risk specialties such as obstetrics and anesthesiology. In the United States, defensive medicine is estimated to cost between $50 and $180 billion annually, with physicians frequently ordering tests and procedures primarily to shield themselves from malpractice claims. Rothberg et al. (2014) quantified the cost of defensive orders in hospital settings, showing that a substantial portion of medical spending is driven by legal concerns rather than clinical necessity.
Cross-country comparisons reveal important institutional differences. In the United Kingdom and the Netherlands, structured compensation schemes and guideline-based protections reduce the need for defensive practices, fostering environments where physicians are more likely to act in accordance with clinical evidence. In contrast, Italy and France have experienced higher levels of litigation and uncertainty, particularly in specialties exposed to criminal liability, leading to widespread use of defensive strategies even in the absence of actual lawsuits. The OECD and the World Medical Association have both warned that excessive liability pressures can undermine trust in the physician-patient relationship and divert resources away from patient care.
This paper contributes to the literature by developing a formal game-theoretic model that captures the strategic interaction between a physician and a patient under legal uncertainty and asymmetric information. The model introduces a diagnostic burden as a noisy signal of treatment type and allows the patient to invest in imperfect information at a cost. We characterize three pure strategy Perfect Bayesian Equilibria, each corresponding to a distinct configuration of clinical behavior and litigation risk. These equilibria—optimal treatment with no litigation, defensive treatment with no litigation, and defensive treatment with litigation—map closely onto real-world patterns observed across Western healthcare systems.
By endogenizing belief formation and litigation incentives, the model offers a coherent explanation for why defensive medicine arises, when it persists without legal conflict, and under what conditions it leads to breakdowns in trust and costly litigation. The results have direct implications for policy design, particularly in the regulation of medical liability and the transparency of clinical decision-making. In doing so, the paper bridges the gap between theoretical modeling and empirical observation, providing a framework that is both analytically rigorous and practically relevant.
The paper is structured as follows: next section provides details of the model, Section 3 illustrates results and Section 4 provides empirical evidence in support of the equilibria. Then, Section 5 and 6 respectively highlight welfare and policy implications . Section 7 concludes. Technical proofs are relegated in the Appendix.  

2. Model
We consider a static game between two rational agents: a physician and a patient. The physician must choose which type of treatment to administer, while the patient, after observing the health outcome and possibly acquiring imperfect information about the treatment, decides whether to initiate legal action. The model captures the strategic incentives behind defensive medicine and its potential to harm patient welfare through suboptimal care and increased litigation.
The physician chooses between two types of treatment: a clinically optimal treatment, denoted by , and a defensive treatment, denoted by . The optimal treatment maximizes the probability of a positive health outcome but exposes the physician to higher legal risk in case of failure. The defensive treatment is less effective but reduces the physician’s perceived legal exposure. The treatment leads to a stochastic health outcome, either positive () or negative (), which is observed by the patient.
The patient does not directly observe the treatment type but may infer it from observable signals. In particular, the physician may request additional diagnostic procedures, referred to as the diagnostic burden, which impose a cost on the patient. These procedures are included with probability under and with certainty () under . The presence of diagnostic burden thus serves as a noisy signal of the treatment type.
In addition to observing the outcome and the diagnostic burden, the patient may choose to invest in acquiring imperfect information about the treatment. This investment, denoted by , costs and yields a signal that correctly identifies the treatment with probability . If the patient does not invest (), she relies solely on her belief , formed via Bayes’ rule from the diagnostic burden and her prior belief that the physician chose :

The patient’s strategy consists of two decisions: whether to invest in information, and whether to sue following a negative outcome. If she receives a signal , she updates her belief accordingly. If she does not invest, her litigation decision is based on the posterior belief and the expected benefit of suing.
Let and denote the probabilities of a positive outcome under and respectively, with . Let and denote the probabilities that the physician is held liable under and respectively, with . Let be the value of a positive health outcome for the patient, the loss from a negative outcome, the benefit from successful litigation, and the cost of litigation. Let be the physician’s reward from a successful treatment, and the cost if found liable.
The physician’s expected utility from choosing treatment is:


The patient’s expected utility depends on the outcome, the diagnostic burden, and the litigation decision. If the outcome is positive, her utility is:


If the outcome is negative and she sues, her utility is:


If she does not sue:

We use Perfect Bayesian Equilibrium as the solution concept. The physician chooses the treatment anticipating the patient’s behavior. The patient chooses whether to invest in information and whether to sue, based on her beliefs and observed signals. Beliefs are updated consistently using Bayes’ rule when applicable, and strategies are optimal given those beliefs.

3. Results

3.1 Equilibria

Proposition 1 (Pure strategy equilibria)
(1) If   and , the physician chooses and the patient chooses .
The physician and the patient's payoffs are respectively:  and .
(2) If ,  and , the physician chooses and the patient chooses . The physician and the patient's payoffs are respectively: and .

(3) If ,  and , the physician chooses and the patient chooses . The physician and the patient's payoffs are respectively: and .
Proof is in the Appendix.
The three pure strategy equilibria described in Proposition 1 reflect distinct configurations of incentives and beliefs that govern the interaction between physician and patient.
In the first equilibrium, the physician chooses the clinically optimal treatment because the legal environment is sufficiently favorable: the risk of being sued is low, and the expected penalty in case of failure is outweighed by the clinical benefits. The patient, observing a negative outcome and the diagnostic burden, forms a belief—via Bayes’ rule—that the physician likely acted appropriately. This belief, combined with the cost of litigation and the limited value of additional information, leads her to abstain from both investing and suing. This is the socially efficient outcome, where both agents behave in line with clinical best practices.
The second equilibrium arises when the physician perceives the legal risk under optimal care as too high and opts for defensive medicine. The patient, although burdened by less effective treatment and unnecessary diagnostics, does not sue—either because her belief remains sufficiently favorable or because the cost of acquiring better information exceeds its expected benefit. This equilibrium illustrates how defensive medicine can emerge rationally, even in the absence of litigation, and still harm patient welfare.
In the third equilibrium, the physician still chooses defensive treatment, but the patient, interpreting the diagnostic burden and poor outcome as signs of suboptimal care, finds it rational to litigate. Even without investing in additional information, her belief is low enough to justify legal action. This outcome is inefficient for both players: the physician incurs legal costs, and the patient suffers from poor health and litigation expenses. It highlights how defensive medicine can backfire when trust erodes and signals of care quality become salient.
These equilibria are internally consistent: each player’s strategy is optimal given their beliefs, and beliefs remain stable in the absence of observable deviations. The patient cannot detect a deviation in treatment type unless she invests in information, and if she chooses not to, her belief remains anchored to the diagnostic burden and prior expectations.
3.2 Comparative Statics
The three pure strategy equilibria described in Proposition 1 are sensitive to changes in the legal environment, the diagnostic burden, and the patient’s belief formation. Understanding how these parameters affect equilibrium selection provides insight into the strategic dynamics of defensive medicine and the conditions under which litigation becomes rational.
A central driver of the physician’s choice is the relative legal risk associated with each treatment. When the probability of being held liable under optimal care () increases, the physician becomes more reluctant to choose , even if it offers better clinical outcomes. Conversely, a decrease in —the liability under defensive treatment—makes more attractive. As the difference between and widens, the physician is increasingly incentivized to shift from Equilibrium 1 to Equilibrium 2 or 3.
The diagnostic burden plays a dual role. On one hand, it reduces the patient’s utility, especially under where it is always present. On the other hand, it acts as a signal: when the burden is frequent under defensive treatment but rare under optimal care (i.e., is low), the patient interprets its presence as evidence of suboptimal treatment. This lowers her posterior belief and increases the likelihood of litigation. As a result, higher and lower tend to push the system toward Equilibrium 3, where defensive medicine coexists with legal conflict.
Patient beliefs are shaped by both prior expectations () and observable signals. A high prior belief that the physician is trustworthy leads to a higher , reducing the expected benefit of litigation and favoring Equilibria 1 or 2. However, when is low—due to systemic mistrust or prior negative experiences—the same diagnostic burden leads to a more pessimistic posterior, increasing the probability of Equilibrium 3.
Finally, the cost and accuracy of information acquisition ( and ) influence whether the patient chooses to invest in learning the treatment type. When the expected value of information is low relative to its cost, the patient abstains from investing, and her belief remains anchored to the diagnostic signal. This constraint reinforces the role of in determining litigation behavior and ensures that the equilibria in Proposition 1 remain robust under limited information.
In summary, the model shows how defensive medicine emerges not only from legal incentives but also from informational asymmetries and patient expectations. Small changes in liability parameters, diagnostic practices, or belief formation can shift the equilibrium from socially efficient outcomes to costly and adversarial ones.

4. Empirical Relevance and Real-World Evidence
The theoretical framework developed in this paper is not merely an abstract exercise in strategic modeling. It captures, with notable precision, behavioral patterns and institutional dynamics that are observable in many Western healthcare systems. Defensive medicine, patient litigation, and the strategic use of diagnostic procedures are not hypothetical phenomena—they are documented realities that vary across countries depending on legal structures, cultural attitudes, and the organization of medical accountability.
In the United States, for example, the prevalence of defensive medicine is well-documented. Physicians frequently order additional tests, imaging, or referrals not because they are clinically necessary, but because they serve as legal shields in case of adverse outcomes. This behavior corresponds closely to Equilibrium 2 in our model, where the physician chooses a defensive treatment and the patient, despite receiving suboptimal care, does not sue—either due to informational asymmetry or because the expected benefit of litigation is low. Empirical studies have shown that U.S. physicians perceive malpractice risk as a major driver of clinical decisions, even when actual litigation rates are relatively modest. The presence of high diagnostic burden, combined with limited transparency about treatment choices, reinforces the strategic logic captured by our model.
In contrast, countries like the United Kingdom and the Netherlands exhibit institutional features more consistent with Equilibrium 1. In these systems, physicians are protected from liability when they follow established clinical guidelines, and patients have access to structured complaint mechanisms that do not necessarily involve litigation. The legal environment is more predictable, and trust in medical professionals is generally higher. As a result, physicians are more likely to choose clinically optimal treatments, and patients are less inclined to sue following negative outcomes. The equilibrium where both agents act efficiently and litigation is avoided emerges naturally in these contexts.
Italy and France offer intermediate cases, where defensive medicine is present but varies regionally and across specialties. In Italy, for instance, the fear of criminal liability has historically led to widespread use of defensive practices, especially in high-risk fields like obstetrics and emergency medicine. However, litigation rates remain relatively low, suggesting that many interactions fall under Equilibrium 2 rather than Equilibrium 3. The patient may perceive the burden of diagnostics but lacks sufficient information or incentive to pursue legal action. Recent reforms aimed at clarifying medical liability and promoting adherence to guidelines may shift the system toward more efficient equilibria.
Equilibrium 3, where defensive medicine coexists with litigation, is particularly relevant in settings where trust between physician and patient has eroded, and where diagnostic burden is interpreted as a signal of substandard care. This configuration is observable in fragmented healthcare systems or in cases involving vulnerable populations with limited access to information. For example, in parts of the U.S. where health literacy is low and legal services are aggressively marketed, patients may be more inclined to sue even when the clinical outcome is ambiguous. The model shows how such behavior can be rational, given the signals available and the structure of incentives.
The empirical relevance of the model is further reinforced by its ability to explain cross-country variation in litigation rates and defensive practices. It highlights how small changes in legal parameters (such as the probability of liability or the cost of litigation), in diagnostic norms (such as the frequency of burden under optimal care), or in patient expectations (captured by the prior belief ) can shift the equilibrium from efficient cooperation to costly conflict. These insights are not only theoretically robust but also practically useful for policymakers seeking to design legal frameworks that minimize defensive medicine while preserving patient rights.
In sum, the model provides a coherent and flexible structure for interpreting real-world phenomena. It shows that defensive medicine is not merely a behavioral anomaly, but a strategic response to institutional incentives and informational constraints. By linking equilibrium outcomes to observable features of healthcare systems, the paper contributes to a deeper understanding of how legal and informational environments shape medical decision-making and patient welfare.

5. Welfare analysis 
The model allows us to compare the welfare implications of the three pure strategy equilibria identified in Proposition 1. Each equilibrium reflects a different configuration of incentives and information, and each distributes costs and benefits differently between the physician and the patient. A welfare analysis helps clarify which equilibrium is socially optimal, and which one maximizes the patient’s individual well-being.
In the first equilibrium, the physician chooses the clinically optimal treatment, and the patient neither invests in information nor initiates litigation. This configuration is efficient from both a clinical and economic perspective. The patient receives the highest probability of a positive health outcome, and the diagnostic burden is incurred only probabilistically. Litigation costs are avoided, and the physician is rewarded for effective care. The absence of defensive practices means that resources are allocated according to medical necessity, not legal precaution. From a collective welfare standpoint, this equilibrium is clearly superior.
The second equilibrium, in which the physician chooses defensive treatment and the patient does not litigate, is less efficient. Although litigation costs are avoided, the patient receives a lower probability of a positive outcome and bears the full diagnostic burden. The physician is protected from legal risk but at the cost of clinical effectiveness. This equilibrium reflects a rational response to liability pressure, but it imposes hidden costs on the patient and the healthcare system.
The third equilibrium is the least desirable from a collective welfare perspective. The physician still chooses defensive treatment, but the patient, recognizing the burden and poor outcome, initiates litigation. Both agents incur costs: the physician faces legal penalties, and the patient bears the burden of suboptimal care, diagnostic procedures, and litigation expenses. This equilibrium represents a breakdown in trust and efficiency, and it is likely to arise in systems with high legal uncertainty and low transparency.
From the patient’s perspective, however, the ranking may differ. If the probability of a positive outcome under optimal treatment is not significantly higher than under defensive treatment, and if the expected benefit from litigation is substantial, the third equilibrium may offer the highest individual utility—especially when the patient is compensated for harm. This highlights a potential tension between individual and collective welfare: what is rational for the patient may be inefficient for the system.
To formalize these insights, we present the following theorem.

Theorem 1 (Welfare Ranking of Equilibria)
Let denote total welfare (physician + patient), and denote patient welfare. Then:
(i) Ifand then the equilibrium maximizes both and .
(ii) Ifandthen the equilibrium yields lower and lower than (i).
(iii) Ifandthen the equilibrium yields the lowest , but may yield higher than (ii) if
.

Proof is the Appendix.

6. Policy implications
The results of the model offer a structured lens through which to evaluate the institutional design of medical liability systems and their impact on physician behavior and patient welfare. Defensive medicine, as captured by the equilibria of the game, is not merely a behavioral anomaly but a rational response to legal and informational incentives. Each equilibrium corresponds to a distinct policy environment, and understanding the conditions that lead to one rather than another is essential for designing effective reforms.
In the first equilibrium, where the physician chooses the optimal treatment and the patient refrains from litigation, the legal framework is sufficiently protective of evidence-based clinical decisions. This configuration is more likely to emerge in systems where liability is tied to deviation from established guidelines rather than to adverse outcomes per se. The United Kingdom and the Netherlands provide examples of such environments, where physicians are shielded from litigation if they follow approved protocols. The NHS Litigation Authority, for instance, has implemented mechanisms that reduce the adversarial nature of malpractice claims, encouraging physicians to prioritize clinical efficacy over legal defensiveness.
By contrast, the second equilibrium—defensive treatment without litigation—arises when physicians perceive high legal risk even under optimal care, and patients lack either the information or the incentive to sue. This situation is common in countries like Italy and France, where the threat of criminal liability and the complexity of legal proceedings lead physicians to adopt precautionary practices. Yet litigation rates remain relatively low, often due to procedural barriers, limited access to legal counsel, or cultural reluctance to challenge medical authority. In these contexts, defensive medicine becomes a silent cost: it burdens the patient without triggering legal conflict, and it distorts resource allocation within the healthcare system.
The third equilibrium, where defensive medicine coexists with litigation, reflects a breakdown in trust and transparency. It is more likely to occur in fragmented systems with high variability in care quality and limited institutional support for dispute resolution. In parts of the United States, for example, aggressive legal marketing and uneven access to health information contribute to a climate where patients are more inclined to sue, even in ambiguous cases. The American Medical Association has repeatedly highlighted the chilling effect of litigation risk on clinical decision-making, and estimates suggest that defensive medicine contributes tens of billions of dollars annually to healthcare costs.
From a policy perspective, the model underscores the importance of aligning legal incentives with clinical appropriateness. Tort reforms that reduce liability for guideline-compliant care, such as safe harbor provisions, can shift the system toward more efficient equilibria. Likewise, improving the transparency of treatment decisions—through electronic health records, patient access to clinical notes, and second-opinion programs—can help patients form more accurate beliefs and reduce unnecessary litigation.
The diagnostic burden, which in the model serves as both a cost and a signal, also has policy relevance. Regulatory oversight of diagnostic practices, including audits and appropriateness criteria, can mitigate the use of unnecessary procedures. The OECD has emphasized the need for such measures, noting that overuse of diagnostics not only inflates costs but also undermines patient trust when perceived as legally motivated rather than clinically justified.
Finally, the model highlights the role of information acquisition as a strategic choice for patients. Policies that reduce the cost of accessing medical information—such as subsidized legal consultations, public health literacy campaigns, and digital platforms for treatment transparency—can empower patients without incentivizing opportunistic litigation. The World Health Organization has advocated for patient-centered care models that integrate informed decision-making, which aligns with the structure of the game and its implications.
In sum, the model provides a normative framework for evaluating how legal and informational structures shape clinical behavior. It suggests that defensive medicine is not an inevitable byproduct of modern healthcare, but a predictable outcome of misaligned incentives. By identifying the conditions under which efficient, trust-based equilibria can emerge, the analysis offers concrete guidance for policymakers seeking to improve the quality, fairness, and sustainability of healthcare systems.



7. Conclusion
This paper has developed a formal game-theoretical model to analyze the strategic interaction between physicians and patients under legal uncertainty and asymmetric information. By introducing diagnostic burden as a signal and allowing patients to invest in imperfect information, the model captures the core dynamics of defensive medicine and litigation behavior. The characterization of three pure strategy Perfect Bayesian Equilibria provides a structured framework for interpreting how legal risk, belief formation, and informational constraints shape clinical decisions.
The equilibria are not only theoretically robust but also empirically grounded. They reflect real-world patterns observed across Western healthcare systems, from the litigation-driven practices in the United States to the guideline-protected environments of the United Kingdom and the Netherlands. The welfare analysis shows that the socially optimal equilibrium—where physicians choose clinically effective treatments and patients refrain from litigation—requires a legal and informational environment that aligns incentives with clinical appropriateness.
Policy implications follow directly from the model. Legal reforms that protect evidence-based care, transparency initiatives that improve patient beliefs, and regulatory oversight of diagnostic practices can all shift the system toward more efficient outcomes. The model also highlights the trade-offs inherent in medical liability design, showing that what is rational for individual agents may be inefficient for the system as a whole.
By bridging theoretical modeling with empirical observation and normative analysis, the paper contributes to the economic understanding of defensive medicine and offers concrete guidance for policymakers seeking to improve the quality, fairness, and sustainability of healthcare systems.
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Appendix: Proof of Proposition 1
We prove the existence of the three pure strategy Perfect Bayesian Equilibria described in Proposition 1 by verifying that, under the stated conditions, no player has an incentive to deviate from the equilibrium strategy. The game features asymmetric information: the patient observes the health outcome and the diagnostic burden, but not the treatment type. If the physician deviates from the equilibrium strategy, this deviation is not observable unless the patient invests in information. If she does not invest, her belief remains unchanged.
Equilibrium 1: 
Let the physician choose the optimal treatment , and the patient choose not to invest in information and not to sue following a negative outcome.
Suppose the physician deviates to . Since the patient does not invest, she cannot detect the deviation, and her belief remains unchanged. The deviation is not profitable if:

which is equivalent to:

Rewriting:

The patient may consider suing after a negative outcome. Given belief , the deviation is not profitable if:

She may also consider investing in information. The expected benefit of investment is:

The deviation is not profitable if:

If all three conditions hold, the strategy profile is a Perfect Bayesian Equilibrium.

Equilibrium 2: 
Let the physician choose the defensive treatment , and the patient choose not to invest and not to sue.
Suppose the physician deviates to . The deviation is not observable, so the patient’s belief remains unchanged. The deviation is not profitable if:


which yields:

The patient may consider suing. The deviation is not profitable if:

She may also consider investing. The deviation is not profitable if:

If all three conditions hold, the strategy profile is a Perfect Bayesian Equilibrium.

Equilibrium 3: 
Let the physician choose the defensive treatment , and the patient choose not to invest and to sue following a negative outcome.
Suppose the physician deviates to . The deviation is not observable, so the patient’s belief remains unchanged. The deviation is not profitable if:

which yields:

The patient may consider not suing. The deviation is not profitable if:

She may also consider investing. The deviation is not profitable if:

If all three conditions hold, the strategy profile is a Perfect Bayesian Equilibrium.

Proof of Theorem 1
We compute total welfare as the sum of physician and patient expected utilities in each equilibrium.
Equilibrium 1: 
· Physician: 
· Patient: 
· Total welfare: 
Equilibrium 2: 
· Physician: 
· Patient: 
· Total welfare: 
Since and  and assuming it follows that
.
Equilibrium 3: 
· Physician: 
· Patient: 
· Total welfare: 
Compared to (2), the patient gains but loses  If
 then  but due to litigation costs.
This completes the proof.





