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Abstract 

Introduction: Transparency and public reporting have become central components of 

quality governance in cardiothoracic surgery, promoting professional accountability, sup-

porting informed patient decision-making, and strengthening public trust. Their im-

portance is particularly evident in a specialty characterized by technically demanding pro-

cedures and high clinical risk. Aims and Objectives: This narrative review examines the 

impact of public reporting of cardiothoracic surgical outcomes on clinical practice, ethical 

decision-making, surgeon well-being, and patient choice. It explores both the intended 

benefits of transparency and its potential unintended consequences. Unlike previous re-

views focusing primarily on quality metrics or reporting systems, this review integrates 

clinical evidence with ethical analysis to propose a balanced framework for responsible 

transparency in cardiothoracic surgery. Materials and Methods: A narrative literature re-

view was conducted using the PubMed and ScienceDirect databases. Relevant articles 

published between 2000 and 2026 were identified using the search terms “cardiothoracic 

surgery,” “public reporting,” “transparency,” and “risk adjustment.” Results: Public re-

porting has been associated with improved benchmarking, enhanced quality improve-

ment initiatives, greater institutional accountability, and more informed patient choice. 

Evidence also suggests modest improvements in selected clinical outcomes. However, 

these benefits may be accompanied by unintended effects, including risk-averse decision-

making, avoidance of high-risk cases, distortion of clinical judgment, reduced willingness 
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to adopt innovative techniques, and potential inequities for institutions caring for more 

complex patient populations. Conclusions: Public reporting should evolve beyond the 

simple disclosure of performance metrics toward an ethically grounded model of trans-

parency that is context-sensitive, appropriately risk-adjusted, and patient-centered. Such 

an approach should promote shared accountability, emphasize continuous quality im-

provement rather than punitive performance assessment, and incorporate expert clinical 

interpretation to ensure fairness, preserve innovation, and support equitable patient care. 

Keywords: transparency; public reporting; cardiothoracic surgery; ethics; outcomes; risk 

adjustment; quality improvement 

 

1. Introduction 

1.1. Why Transparency Matters in Cardiothoracic Surgery 

Cardiothoracic surgery is among the highest-risk specialties in modern medicine. 

Most procedures are technically complex, irreversible, and associated with a substantial 

risk of mortality and serious morbidity [1]. Consequently, patients undergoing cardiac or 

thoracic surgery must make decisions under conditions of considerable uncertainty, plac-

ing exceptional trust in the expertise and judgement of their surgical team. 

Whether undergoing coronary artery bypass grafting, valve surgery, or complex aor-

tic reconstruction, patients entrust their lives to clinicians whose technical competence, 

clinical judgement, and experience they are often unable to assess independently [2]. This 

inherent information asymmetry has traditionally been addressed through professional 

self-regulation and the trust placed in the medical profession. Increasingly, however, 

transparency has emerged as a means of reducing this imbalance by providing patients 

with meaningful information about the qualifications, experience, and performance of the 

professionals responsible for their care [3]. 

Respect for patient autonomy further reinforces the ethical importance of transpar-

ency. Meaningful treatment decisions require patients to receive sufficient information not 

only about the proposed intervention but also about the context in which that care is de-

livered [4]. This consideration is particularly relevant in cardiothoracic surgery, where 

patients and clinicians frequently face difficult decisions involving complex trade-offs be-

tween survival, quality of life, procedural risk, and long-term outcomes. Individual pa-

tients may reasonably assign different values to these competing priorities, making in-

formed decision-making an essential component of ethical surgical practice [5]. 

Historically, public confidence in the medical profession has been founded on the 

fiduciary relationship between physicians and patients, whereby clinicians are expected 

to act primarily in the best interests of those under their care [6]. Nevertheless, several 

high-profile failures in cardiothoracic surgery have exposed the limitations of professional 

self-regulation and intensified calls for greater external accountability and public over-

sight [7]. 

The Bristol Royal Infirmary inquiry in the United Kingdom, which followed years of 

unaddressed concerns regarding excess mortality in paediatric cardiac surgery, remains 

one of the most influential examples of the consequences of inadequate transparency and 

oversight [8]. Such events challenged the traditional social contract between medicine and 

society and highlighted the need for more robust systems of outcome monitoring, perfor-

mance evaluation, and public communication to strengthen accountability while main-

taining public trust. 
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1.2. Rise of Public Reporting in Surgery 

The transition from professional self-regulation to public accountability represents 

one of the most significant developments in the governance of cardiothoracic surgery over 

the past several decades [1]. This transformation has been driven by the convergence of 

three major forces: the quality improvement movement, which emphasizes systematic 

measurement and continuous performance improvement; the growing recognition of pa-

tients’ rights and shared decision-making; and healthcare policy reforms aimed at im-

proving outcomes while promoting efficiency and accountability [9]. 

The modern concept of quality measurement originated in industrial process im-

provement, where systematic evaluation of performance was used to identify variation, 

reduce errors, and optimize complex systems. These principles were subsequently 

adopted in healthcare, where the routine collection and analysis of clinical outcomes be-

came fundamental tools for evaluating performance and identifying opportunities for im-

provement [10]. Cardiothoracic surgery was particularly well positioned to embrace this 

approach, having already established a longstanding culture of outcome monitoring, au-

dit, and continuous refinement of surgical techniques [11]. 

As performance measurement evolved, its purpose gradually expanded beyond in-

ternal quality improvement. Outcome data that had traditionally been used within the 

profession for education and self-assessment increasingly became accessible to external 

stakeholders, including patients, healthcare administrators, policymakers, and regulatory 

bodies. Consequently, performance measurement shifted from an internal learning pro-

cess to a mechanism of public accountability, fundamentally changing both its objectives 

and its implications for clinical practice. 

At the same time, patient engagement came to be regarded not only as an ethical 

obligation but also as a practical strategy for improving healthcare quality. This perspec-

tive was reinforced by market-oriented healthcare reforms, which viewed patients as in-

formed consumers capable of making meaningful choices between providers when pro-

vided with reliable comparative information [12]. Public reporting of surgical outcomes 

therefore emerged at the intersection of quality improvement science, respect for patient 

autonomy, and healthcare policies promoting transparency, accountability, and patient 

empowerment. 

1.3. Aim and Scope of the Review 

This narrative review examines the clinical, ethical, and organizational implications 

of transparency and public reporting in cardiothoracic surgery. It explores both the antic-

ipated benefits of these initiatives—including improvements in quality of care, reinforce-

ment of patient autonomy, and enhancement of public trust—as well as their unintended 

consequences. 

Particular attention is given to the potential adverse effects of public reporting, in-

cluding risk-averse clinical behaviour, distortion of clinical decision-making, reduced 

willingness to adopt innovative surgical techniques, and the impact of performance re-

porting on surgeons’ professional well-being and identity. Building on these considera-

tions, the review proposes an ethically grounded framework for transparency that seeks 

to balance accountability with fairness, appropriate interpretation of performance data, 

and the preservation of professional responsibility in contemporary cardiothoracic prac-

tice. 

Although previous publications have examined public reporting primarily from the 

perspectives of quality improvement, outcome measurement, or healthcare policy, few 

have provided an integrated analysis of its clinical, ethical, organizational, and profes-

sional implications specifically within cardiothoracic surgery. This review seeks to ad-

dress that gap by combining current evidence with an ethical framework that emphasizes 
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fairness, shared accountability, responsible interpretation of performance data, and pa-

tient-centred transparency. 

Because these concepts are closely interconnected, themes such as risk aversion, pro-

fessional accountability, surgeon well-being, and shared responsibility are revisited 

throughout the review from complementary clinical, ethical, organizational, and patient-

centred perspectives rather than as isolated topics. 

Importantly, public reporting should not be viewed as an isolated intervention but 

rather as one component of a broader system influencing patients, clinicians, healthcare 

institutions, policymakers, and society. Its overall impact depends not only on the publi-

cation of performance data but also on how those data are interpreted, communicated, 

and incorporated into clinical decision-making, institutional governance, and health pol-

icy. Figure 1 presents this conceptual framework and illustrates the pathways through 

which transparency may generate both beneficial outcomes and unintended conse-

quences. 

 

Figure 1. The transparency pathway in cardiothoracic surgery. Conceptual model illustrating how 

transparency and public reporting may influence healthcare delivery and patient outcomes. The 

effects of transparency are mediated through outcome measurement, public reporting, stakeholder 

responses, and subsequent changes in clinical behaviour. Depending on how reporting systems are 

designed, interpreted, and implemented, transparency may lead to quality improvement and 

greater public trust, or to unintended consequences such as risk aversion, gaming of performance 

metrics, professional burnout, and reduced innovation. Ethical oversight and balanced implemen-

tation are essential to maximize benefits while minimizing harms. 

2. Materials and Methods 

2.1. Study Design 

This study was conducted as a narrative review to examine the clinical, ethical, and 

organizational implications of transparency and public reporting in cardiothoracic sur-

gery. A narrative review methodology was selected because the topic encompasses heter-

ogeneous evidence derived from clinical studies, observational research, professional 

guidelines, policy documents, ethical analyses, and healthcare governance literature. This 
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approach allowed the integration of evidence from multiple disciplines to provide a com-

prehensive overview of current knowledge and emerging perspectives. 

2.2. Literature Search Strategy 

A literature search was performed using the PubMed and ScienceDirect databases to 

identify publications relevant to transparency and public reporting in cardiothoracic sur-

gery. The search primarily included articles published between January 2000 and January 

2026, although earlier landmark publications were also considered when essential for un-

derstanding the historical development of public reporting and transparency initiatives. 

Search terms included combinations of the following keywords: “cardiothoracic sur-

gery,” “cardiac surgery,” “thoracic surgery,” “public reporting,” “transparency,” “out-

come reporting,” “quality improvement,” “risk adjustment,” “surgical outcomes,” “pa-

tient autonomy,” and “accountability.” Reference lists of selected articles were also 

screened to identify additional relevant publications. The literature search was conducted 

independently by two authors. Potentially relevant publications were screened by title 

and abstract, followed by full-text assessment where appropriate. Any differences in 

study selection were resolved through discussion and consensus. 

2.3. Study Selection and Data Synthesis 

Original research articles, systematic and narrative reviews, clinical practice guide-

lines, policy documents, consensus statements, and landmark reports were considered for 

inclusion. Publications were selected based on their scientific relevance to the objectives 

of this review, with particular emphasis on studies addressing the impact of public re-

porting on clinical outcomes, quality improvement, risk adjustment, professional practice, 

ethical decision-making, patient autonomy, transparency, and healthcare governance in 

cardiothoracic surgery. 

The inclusion criteria comprised: 

i. Publications addressing transparency, public reporting, outcome measurement, or 

quality assessment in cardiothoracic surgery or closely related surgical specialties; 

ii. Studies examining the clinical, organizational, ethical, or policy implications of pub-

lic reporting; 

iii. Articles published in peer-reviewed journals or official reports from recognized pro-

fessional societies or governmental organizations; 

iv. Publications written in English. 

The exclusion criteria included: 

i. Articles unrelated to transparency or public reporting in healthcare; 

ii. Studies focusing exclusively on technical surgical procedures without relevance to 

quality assessment or reporting systems; 

iii. Conference abstracts, editorials, letters, and commentaries lacking substantial scien-

tific or policy content; 

iv. Duplicate publications or studies providing insufficient information to contribute 

meaningfully to the objectives of the review. 

The final selection of references was based on the authors’ assessment of each publi-

cation’s scientific relevance, methodological quality, and contribution to the topics under 

discussion. Because this was a narrative review, no formal systematic review protocol, 

predefined risk-of-bias assessment, or quantitative meta-analysis was undertaken. Instead, 

evidence from diverse study designs and publication types was critically synthesized to 

provide a comprehensive overview of the clinical, ethical, and organizational dimensions 

of transparency in cardiothoracic surgery. 
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3. Historical Development of Public Reporting  

in Cardiothoracic Surgery 

3.1. Early Outcome Tracking and Internal Registries 

The origins of outcome tracking in cardiothoracic surgery predate the modern era of 

public reporting by several decades. Beginning in the 1950s and 1960s, pioneering cardiac 

surgeons systematically documented their operative outcomes to evaluate emerging sur-

gical techniques, identify opportunities for technical refinement, and improve patient sur-

vival [13]. 

During this early period, outcome data were collected primarily for professional self-

assessment and quality improvement rather than for external comparison or public ac-

countability. The intended audience consisted largely of surgeons themselves, fostering a 

culture in which the analysis of outcomes served as a means of promoting learning and 

continuous improvement rather than ranking individual performance [14]. 

Mortality and morbidity conferences gradually became an integral component of sur-

gical practice, providing structured forums for the multidisciplinary review of adverse 

events and postoperative complications. Within these meetings, complications were 

viewed primarily as opportunities for collective learning and quality improvement rather 

than as grounds for blame or professional censure [15]. This approach reflected the 

longstanding values of the surgical profession, emphasizing peer review, reflective prac-

tice, and continuous professional development within a supportive collegial environment. 

Internal registries further strengthened these quality improvement efforts by ena-

bling surgeons to monitor their individual learning curves, compare outcomes across dif-

ferent surgical techniques, and identify patients at particularly high operative risk [16]. 

These registries laid the foundation for the standardized data collection systems and 

benchmarking initiatives that would later underpin national databases and public report-

ing programs. 

3.2. Emergence of National Databases 

The establishment of national cardiothoracic surgery databases marked a major mile-

stone in the evolution of surgical quality assessment. These registries transformed the 

evaluation of clinical outcomes by enabling standardized data collection, institutional 

benchmarking, and the development of validated risk-adjustment methodologies [11]. 

Professional societies played a central role in establishing and maintaining these data-

bases, recognizing that systematic outcome monitoring could drive quality improvement 

across the specialty. 

One of the most influential initiatives is the Society of Thoracic Surgeons (STS) Na-

tional Database. According to the World Health Organization (WHO), the STS National 

Database, established in 1989, is the world’s largest and most comprehensive cardiac sur-

gery registry [17]. In the United States, participation has expanded from a limited number 

of surgical programs to more than 1000 surgical groups, representing approximately 95% 

of all cardiac surgery programs nationwide [18]. 

The STS database captures detailed information on patient characteristics, operative 

variables, and clinical outcomes, enabling the development of robust risk prediction mod-

els and risk-adjusted comparisons of surgical performance. Similar initiatives have subse-

quently been established throughout Europe under the leadership of professional socie-

ties and national healthcare systems. 

Among the most prominent European initiatives are the adult cardiac surgery and 

congenital heart surgery registries developed by the European Association for Cardio-

Thoracic Surgery (EACTS) [19]. In parallel, several countries, including the United King-

dom, Germany, and Sweden, have implemented comprehensive national registries 
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incorporating standardized data collection, risk adjustment, and outcome reporting tai-

lored to their respective healthcare systems [20,21]. 

The introduction of standardized outcome measures addressed one of the fundamen-

tal challenges of comparing surgical performance: distinguishing genuine differences in 

quality of care from variations arising from inconsistent definitions, differences in case 

mix, or methodological discrepancies in data collection and analysis [22]. Standardization 

therefore provided the methodological foundation for fair benchmarking and meaningful 

comparisons across surgeons, institutions, and healthcare systems. 

3.3. Transition from Internal Audit to Public Disclosure 

As highlighted by Shahian et al. [1], the transition from internal audit to public re-

porting was driven by evolving healthcare policies, increasing media scrutiny, and grow-

ing public expectations regarding transparency and accountability. In the United States, 

New York State became the first jurisdiction to mandate public reporting of cardiac sur-

gery outcomes in 1989 after administrative data revealed substantial variation in surgical 

performance [23]. 

This initiative led to the development of the New York Cardiac Surgery Reporting 

System (CSRS), which subsequently served as a model for similar reporting programs in 

other regions. In the United Kingdom, the Bristol Royal Infirmary Inquiry [7] represented 

another pivotal milestone, highlighting the need for greater transparency in the reporting 

of surgical outcomes and strengthening public demands for accountability. 

Among its key recommendations, the Bristol Inquiry called for the public release of 

consultant-level outcome data, marking a significant departure from the traditional cul-

ture of professional self-regulation [24]. The United Kingdom remains one of the few 

countries to publish named surgeon outcome data, including individual mortality rates, 

through the reporting system administered by the Society for Cardiothoracic Surgery in 

Great Britain and Ireland [21]. 

The transition to public reporting fundamentally changed both the purpose and the 

implications of outcome measurement. Data that had previously been collected primarily 

to support internal quality improvement and professional learning became increasingly 

relevant to professional reputation, institutional performance, regulatory oversight, and, 

in some cases, medicolegal accountability [25]. Consequently, the role of transparency ex-

panded well beyond quality assurance, becoming an integral component of contemporary 

healthcare governance. 

The evolution of transparency in cardiothoracic surgery has therefore been gradual, 

progressing from internal professional audit to national registries, mandatory reporting 

initiatives, and the comprehensive performance reporting systems used today. The prin-

cipal milestones in this development are summarized in Table 1. 

Table 1. Historical Evolution of Transparency and Public Reporting in Cardiothoracic Surgery: Key 

Milestones, Drivers, and Reporting Objectives. 

Era Period Key Developments Primary Drivers Reporting Focus 

Professional Self-

Monitoring 

1950s–

1980s 

Mortality and morbidity con-

ferences; internal registries; 

peer review 

Professional culture; 

learning from complica-

tions 

Internal quality improve-

ment; educational pur-

poses 

Emergence of Na-

tional Databases 

1980s–

1990s 

STS National Database (1989); 

EACTS registries; standard-

ized definitions 

Professional societies; 

benchmarking needs 

Institutional comparison; 

risk model development 

Mandatory Public Re-

porting 
1989–2000s 

New York CSRS (1989); Penn-

sylvania reporting; Bristol In-

quiry (UK) 

Policy pressure; media at-

tention; patient advocacy 

Public accountability; con-

sumer information 
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Voluntary Profes-

sional Reporting 

2000s–

2010s 

STS public reporting initiative; 

SCTS named surgeon data 

(UK) 

Professional leadership; 

quality improvement 

Star ratings; composite 

measures; transparency 

Contemporary Era 
2010s–pre-

sent 

Integration with value-based 

care; AI-augmented analytics; 

PROMs 

Healthcare reform; tech-

nology advancement 

Patient-centered out-

comes; real-time monitor-

ing 

The development of transparency in cardiothoracic surgery has been gradual and 

closely linked to broader changes in healthcare governance. Over the past several decades, 

the specialty has evolved from a model based primarily on professional self-regulation 

and internal audit toward systems that increasingly emphasize public accountability, 

benchmarking, and patient engagement. The major stages of this evolution are illustrated 

in Figure 2. 

 

Figure 2. Historical evolution of transparency and public reporting in cardiothoracic surgery. The 

figure illustrates the transition from professional self-monitoring and internal quality assurance to 

national registries, mandatory public reporting initiatives, voluntary transparency programs, and 

contemporary models incorporating patient-reported outcomes, artificial intelligence, and real-time 

performance monitoring. The key drivers that have shaped this evolution include quality improve-

ment efforts, professional accountability, patient empowerment, regulatory oversight, and techno-

logical advances. 

4. Models of Transparency and Public Reporting 

4.1. What Is Being Reported? 

The outcomes reported through public reporting systems in cardiothoracic surgery 

vary considerably across countries and healthcare systems. Although reporting frameworks 

differ, the most commonly reported outcome remains operative mortality, typically defined 

as death occurring during the index hospitalization or within 30 days of surgery [1]. 

Mortality is widely regarded as one of the most objective and clinically meaningful 

outcome measures because it is clearly defined and readily quantifiable. However, mor-

tality alone does not provide a comprehensive assessment of surgical quality. Advances 

in surgical techniques, perioperative care, and patient management have led to substantial 

reductions in mortality following many cardiac procedures over recent decades, limiting 

its ability to discriminate between high- and low-performing providers [17]. 
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To address these limitations, many reporting systems also include morbidity 

measures that capture major postoperative complications affecting patient recovery and 

long-term quality of life. Standard morbidity endpoints in cardiac surgery include stroke, 

renal failure requiring dialysis, prolonged mechanical ventilation, deep sternal wound in-

fection, and reoperation for bleeding or other postoperative complications [14]. 

Composite outcome measures have emerged as a more comprehensive approach to 

quality assessment by integrating multiple dimensions of performance into a single risk-

adjusted metric [26]. For example, the Society of Thoracic Surgeons (STS) composite per-

formance measures combine mortality, major morbidity, and selected process measures 

to provide an overall assessment of surgical quality [27]. 

In addition to outcome-based metrics, some public reporting systems incorporate 

volume-based indicators, reflecting evidence that higher institutional or surgeon proce-

dural volumes are associated with improved outcomes for selected cardiac surgical pro-

cedures [28,29]. Nevertheless, no single measure adequately reflects the complexity of sur-

gical quality. Contemporary reporting systems therefore rely on a combination of com-

plementary outcome, process, and structural indicators to provide a more balanced and 

comprehensive evaluation of clinical performance. 

Cardiothoracic surgery has been at the forefront of specialty-specific quality assess-

ment through the establishment of large clinical registries and structured outcome report-

ing systems. The Society of Thoracic Surgeons (STS) National Database has become one 

of the world’s most comprehensive clinical registries, providing robust risk-adjusted out-

come data that support benchmarking, quality improvement, and public reporting initia-

tives [30,31]. Similarly, the European Association for Cardio-Thoracic Surgery (EACTS) 

Adult Cardiac Surgery Database has contributed substantially to international quality as-

sessment and benchmarking across Europe [32,33]. At the national level, reporting initia-

tives such as the United Kingdom’s National Adult Cardiac Surgery Audit (NACSA) 

[34,35] and the German Heart Surgery Report (Deutscher Herzbericht), published annu-

ally by the German Society for Thoracic and Cardiovascular Surgery (DGTHG) [36], have 

further advanced transparency by systematically reporting procedural volumes, out-

comes, and quality indicators while promoting continuous quality improvement. In Ger-

many, these efforts are further complemented by several disease- and procedure-specific 

registries, including the German Registry for Acute Aortic Dissection Type A (GER-

AADA), the German Aortic Root Repair Registry (GARR), and the German Aortic Valve 

Registry (GARY), which provide detailed clinical data, facilitate benchmarking, support 

outcomes research, and contribute to continuous quality improvement within their re-

spective fields [37–39]. Together, these specialty-specific registries and national reporting 

initiatives illustrate how transparent performance reporting can facilitate benchmarking 

and quality improvement when accompanied by rigorous risk adjustment and careful in-

terpretation of performance metrics. 

4.2. Who Is Being Reported? 

Public reporting systems differ not only in the outcomes they report but also in the 

level at which performance is evaluated. Reported outcomes may be attributed to individ-

ual surgeons, hospitals, healthcare programs, or regional healthcare systems, and the 

choice of reporting level has important implications for accountability, statistical reliabil-

ity, and clinical behaviour [1]. 

The most granular approach involves reporting outcomes at the individual surgeon 

level, thereby attributing responsibility for surgical performance directly to the operating 

surgeon. This model has been implemented in several jurisdictions, including New York 

State, Pennsylvania, and the United Kingdom, where surgeon-specific outcome data are 

publicly available. 
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An alternative approach focuses on hospitals or surgical programs rather than indi-

vidual clinicians. This model recognizes that surgical outcomes reflect not only the tech-

nical expertise of the operating surgeon but also the quality of multidisciplinary team-

work, perioperative management, institutional infrastructure, and other organizational 

factors that collectively influence patient care. Consequently, accountability is assigned to 

the healthcare institution rather than to individual physicians. 

This institutional approach has been adopted by the Society of Thoracic Surgeons 

(STS) public reporting initiative, in which star ratings are assigned at the participating 

hospital or program level rather than to individual surgeons [1]. By emphasizing collec-

tive performance, this model seeks to encourage system-wide quality improvement while 

reducing some of the unintended consequences associated with surgeon-specific report-

ing. 

4.3. Risk Adjustment and Scoring Systems 

Risk adjustment forms the methodological foundation of valid comparisons of surgi-

cal outcomes by accounting for differences in patient characteristics that influence out-

comes independently of the quality of care [1]. Without appropriate risk adjustment, 

healthcare providers treating older, sicker, or otherwise more complex patients may ap-

pear to perform worse simply because of differences in case mix rather than true differ-

ences in clinical performance. Consequently, robust risk-adjustment models are essential 

for ensuring fair comparisons and reducing incentives for risk selection. 

Several validated risk prediction models have been developed for cardiac surgery. 

Among the most widely used are the European System for Cardiac Operative Risk Eval-

uation (EuroSCORE) and its successor, EuroSCORE II, both of which estimate the proba-

bility of operative mortality based on preoperative patient characteristics [2]. These mod-

els enable comparisons between observed and expected mortality, thereby providing a 

more meaningful assessment of surgical performance across institutions and healthcare 

systems. 

In parallel, the Society of Thoracic Surgeons (STS) has developed a series of proce-

dure-specific risk models derived from the extensive clinical data contained within the 

STS National Database [27]. These models incorporate numerous patient and procedural 

variables to support risk-adjusted evaluation of outcomes and have become widely ac-

cepted tools for quality assessment and benchmarking. 

Despite their sophistication, however, risk-adjustment models are inherently imper-

fect and cannot completely eliminate bias [40]. Because they can account only for variables 

that are measured and incorporated into the statistical model, important unmeasured or 

inadequately captured patient characteristics may still influence outcomes. Such residual 

confounding can compromise the fairness of provider comparisons and should therefore 

be considered when interpreting publicly reported performance data. 

4.4. Presentation Formats 

The manner in which performance data are presented to patients, healthcare profes-

sionals, policymakers, and the public has a substantial influence on how these data are 

interpreted and how they affect decision-making [41]. Even when identical outcome data 

are reported, differences in presentation format can shape perceptions of provider perfor-

mance and influence clinical, organizational, and patient behaviour. 

One of the earliest and most widely recognized presentation formats is the league 

table, in which providers are ranked from highest to lowest according to a selected per-

formance indicator. Although league tables facilitate straightforward comparisons, they 

may create an exaggerated perception of performance differences, particularly when 

https://doi.org/10.3390/medsci14040461


Med. Sci. 2026, 14, 461 11 of 30 
 

https://doi.org/10.3390/medsci14040461 

statistically insignificant variations are interpreted as meaningful distinctions between 

providers. 

An alternative approach involves the use of star ratings or other categorical grading 

systems. These methods classify providers into predefined performance categories based 

on risk-adjusted outcomes and statistical confidence intervals, offering a simplified sum-

mary while acknowledging the uncertainty inherent in performance measurement. The 

Society of Thoracic Surgeons (STS), for example, uses a star rating system to communicate 

overall institutional performance in a format that is readily understandable to both 

healthcare professionals and the public [1]. 

More recently, dashboards and public scorecards have been introduced to provide a 

more comprehensive representation of healthcare quality. Rather than relying on a single 

outcome measure, these tools integrate multiple indicators, including mortality, morbid-

ity, process measures, patient safety metrics, and structural characteristics, thereby offer-

ing a broader assessment of clinical performance [1]. 

The effectiveness of any reporting format ultimately depends on the ability of its in-

tended audience to understand and appropriately interpret the information presented. 

Studies have shown that many members of the public experience difficulties interpreting 

probabilistic information, confidence intervals, and comparative performance statistics 

[42]. Consequently, the design of public reporting systems should emphasize clarity, 

transparency, and appropriate contextualization to minimize misinterpretation and sup-

port informed decision-making (Table 2). 

Table 2. Principal Metrics and Risk-Adjustment Methods Used in Public Reporting of Cardiotho-

racic Surgical Outcomes. 

Category Specific Metrics Advantages Limitations 

Mortality Measures 
Operative mortality; 30-day mor-

tality; in-hospital mortality 

Objective; clinically meaning-

ful; readily understood 

Low event rates limit discrimina-

tion; may not capture all quality 

dimensions 

Morbidity 

Measures 

Stroke; renal failure; prolonged 

ventilation; deep sternal wound 

infection; reoperation 

Captures non-fatal complica-

tions; broader quality assess-

ment 

Definitions may vary; ascertain-

ment challenges 

Composite 

Measures 

STS CABG composite; STS valve 

composites; multiprocedural com-

posites 

Improved statistical reliabil-

ity; comprehensive assess-

ment 

Complex methodology; may ob-

scure individual domain perfor-

mance 

Volume Indicators 
Annual procedural volume; sur-

geon volume; hospital volume 

Simple to measure; evidence 

of volume-outcome relation-

ship 

Causal mechanisms debated; 

may disadvantage smaller pro-

grams 

Process Measures 
IMA use in CABG; perioperative 

medication adherence 

Directly actionable; evidence-

based 

May not correlate with outcomes; 

gaming potential 

Risk Adjustment 

Models 

EuroSCORE II; STS risk models; 

institutional models 

Enable fair comparisons; ac-

count for case-mix 

Cannot adjust for unmeasured 

confounders; calibration drift 

5. Intended Benefits of Public Reporting 

5.1. Improving Quality and Outcomes 

The primary objective of public reporting is to promote quality improvement by 

providing performance feedback, facilitating benchmarking, strengthening institutional 

accountability, and creating reputational incentives for excellence [1]. Although studies 

evaluating the impact of public reporting in cardiac surgery have produced mixed results, 

the overall evidence suggests modest but meaningful improvements in clinical outcomes 

following its implementation. 
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One of the most influential studies was conducted by Hannan et al. [43], who re-

ported a substantial reduction in risk-adjusted mortality following the introduction of 

public reporting for coronary artery bypass grafting (CABG) surgery in New York State. 

Between 1989 and 1992, risk-adjusted mortality declined by 41%, from 4.17% to 2.45%, 

with improvements observed across providers in all performance terciles. These findings 

suggest that public reporting may encourage quality improvement not only among lower-

performing institutions but across the entire spectrum of surgical providers. 

Benchmarking represents one of the principal mechanisms through which public re-

porting may improve quality. By comparing their outcomes with those of peer institutions, 

healthcare providers can identify performance gaps, adopt best practices, and implement 

targeted quality improvement initiatives [44]. 

The value of benchmarking has been further demonstrated through regional quality 

collaboratives. Likosky et al. [45] showed that collaborative initiatives, such as the Michi-

gan Society of Thoracic and Cardiovascular Surgeons Quality Collaborative, can success-

fully use shared performance data to identify opportunities for improvement and pro-

mote evidence-based changes in clinical practice. In this context, public reporting serves 

not only as a mechanism for accountability but also as a catalyst for collective learning 

and continuous quality improvement. 

In addition, reputational incentives may contribute to improved performance by en-

couraging healthcare organizations to maintain high standards of care and avoid the neg-

ative consequences associated with publicly reported poor outcomes [46]. While the mag-

nitude of this effect is difficult to quantify, it represents an important mechanism through 

which transparency may influence organizational behaviour. 

5.2. Enhancing Patient Autonomy 

A central ethical justification for public reporting is its potential to strengthen patient 

autonomy by providing individuals with information that can support informed 

healthcare decisions. Respect for autonomy requires that patients have access to accurate, 

relevant, and comprehensible information, enabling them to make choices that reflect 

their personal values, preferences, and treatment goals. 

Within this framework, public reporting aims to reduce information asymmetry be-

tween healthcare providers and patients by increasing the transparency of surgical out-

comes and institutional performance. When presented appropriately, such information 

can help patients participate more actively in decisions regarding the selection of surgeons, 

hospitals, and treatment strategies. 

This approach is closely aligned with the principles of shared decision-making, a col-

laborative process in which patients and clinicians combine the best available scientific 

evidence with the patient’s individual values and preferences to reach informed treatment 

decisions [47]. In cardiac surgery, decision aids incorporating individualized risk esti-

mates have been shown to improve patients’ understanding of treatment options, facili-

tate risk communication, and enhance the quality of decision-making [5]. 

Nevertheless, the ability of public reporting to promote patient autonomy depends 

not only on the availability of performance data but also on their accessibility, clarity, and 

appropriate interpretation. Without adequate contextualization, complex outcome statis-

tics may confuse rather than empower patients, thereby limiting the intended benefits of 

transparency. 

5.3. Strengthening Public Trust 

Transparency has been widely advocated as a means of maintaining and strengthen-

ing public trust in healthcare institutions and the medical profession [10]. Trust is closely 

linked to perceptions of accountability, competence, and integrity. Patients and the wider 
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public are more likely to have confidence in healthcare systems when they believe that 

clinical performance is systematically monitored, openly evaluated, and subject to appro-

priate oversight. 

Public reporting contributes to this process by making quality assurance and ac-

countability mechanisms more visible. Rather than relying solely on professional self-reg-

ulation, transparency demonstrates that healthcare providers and institutions are pre-

pared to evaluate their performance publicly and accept responsibility for the quality of 

care they deliver. In doing so, public reporting may reinforce confidence that poor perfor-

mance will be identified, investigated, and addressed through appropriate quality im-

provement measures. 

Nevertheless, transparency alone is not sufficient to generate public trust. Its effec-

tiveness depends on the accuracy of the reported data, the fairness of performance evalu-

ation, and the clarity with which information is communicated. When these conditions 

are met, public reporting can strengthen confidence in healthcare institutions and support 

the broader legitimacy of healthcare governance. 

6. Unintended Clinical Consequences 

6.1. Risk Aversion and Case Selection 

The most consistently documented unintended consequence of public reporting is 

risk aversion, defined as the tendency of healthcare providers to avoid or decline treat-

ment for patients perceived to be at high operative risk because unfavorable outcomes 

may negatively influence publicly reported performance measures [40]. This phenome-

non, often referred to as risk selection or “cherry-picking,” raises important concerns re-

garding equitable access to care, particularly for patients with the greatest clinical need. 

Survey-based studies have repeatedly demonstrated that public reporting can influ-

ence clinical decision-making among cardiac surgeons [48]. In a landmark survey, 66% of 

cardiac surgeons in New York reported that they would be less likely to operate on a high-

risk patient requiring coronary artery bypass grafting (CABG)—a procedure subject to 

public reporting—than on a patient with an equivalent operative risk undergoing repair 

of an acute aortic dissection, for which outcomes were not publicly reported. These find-

ings suggest that reporting systems may unintentionally create incentives for selective 

case acceptance based on whether procedural outcomes are publicly monitored. 

Evidence of risk-averse behaviour has also been observed at the population level. 

Several studies have reported lower rates of coronary revascularization among high-risk 

patients in states with mandatory public reporting compared with states without such 

reporting programs [49]. These findings have raised concerns that transparency initiatives, 

despite their intended benefits, may inadvertently discourage intervention in patients 

who stand to benefit most from surgical treatment. 

Recognizing these unintended consequences, modifications to public reporting poli-

cies have been introduced in some jurisdictions. For example, the exclusion of patients 

presenting with myocardial infarction complicated by cardiogenic shock from publicly 

reported mortality statistics has been associated with a reduction in risk-averse behaviour. 

Nevertheless, concerns remain that some high-risk patient groups may continue to expe-

rience undertreatment because of the perceived impact of adverse outcomes on publicly 

reported performance measures [50]. 

6.2. Impact on Innovation and Surgical Courage 

Public reporting may also have unintended consequences for surgical innovation by 

discouraging the adoption of novel techniques or the treatment of patients requiring com-

plex or unconventional procedures. Surgical innovation inevitably involves a period of 
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technical refinement during which outcomes may be less predictable than those achieved 

with well-established procedures. Consequently, surgeons working in environments 

where performance is publicly reported may be reluctant to undertake innovative inter-

ventions if early results could adversely affect their publicly available outcome data. 

This concern extends beyond technological innovation to the broader concept of sur-

gical courage. Surgical courage has been defined as the willingness to offer operative treat-

ment to patients who may derive substantial benefit from surgery despite presenting ex-

ceptional technical complexity or a high baseline operative risk [51]. Such decisions re-

quire careful clinical judgment, technical expertise, and a balanced assessment of the po-

tential risks and benefits for each individual patient. 

Public reporting may unintentionally discourage this aspect of surgical practice by 

creating incentives to avoid cases associated with uncertain or potentially unfavorable 

outcomes. Although transparency aims to improve accountability and quality of care, ex-

cessive emphasis on publicly reported performance metrics may shift decision-making 

toward risk minimization rather than individualized patient benefit. Over time, this could 

limit both surgical innovation and access to advanced therapies for patients with the most 

complex clinical conditions. 

6.3. Distortion of Clinical Judgment 

Public reporting has the potential to influence clinical judgment by creating incen-

tives to prioritize performance metrics over individualized patient care [52]. When pub-

licly reported outcomes become an important measure of professional performance, clini-

cians may consciously or unconsciously focus on optimizing measurable indicators while 

giving less attention to important aspects of care that are not captured by existing report-

ing systems. 

One manifestation of this phenomenon is the adoption of defensive clinical decision-

making, whereby treatment recommendations are influenced not only by the patient’s 

best interests but also by concerns about the potential impact of adverse outcomes on pub-

licly reported performance [53]. Under these circumstances, surgeons may become more 

conservative in recommending operative treatment for patients with borderline indica-

tions or elevated operative risk, even when surgery may offer the greatest potential clini-

cal benefit. 

Such behavioural changes illustrate that the effects of public reporting extend beyond 

quality measurement and accountability alone. While transparency can promote bench-

marking, patient engagement, and public confidence, it may also influence clinical deci-

sion-making, professional behaviour, and equitable access to surgical care in unintended 

ways. Achieving the benefits of transparency therefore requires reporting systems that 

support high-quality, patient-centred decision-making without creating incentives that 

discourage appropriate treatment of complex or high-risk patients. The principal benefits 

and potential drawbacks of public reporting in cardiothoracic surgery are summarized in 

Table 3. 

Table 3. Intended Benefits and Potential Unintended Consequences of Public Reporting in Cardio-

thoracic Surgery. 

Domain Intended Benefits Unintended Consequences 

Quality of Care 

Benchmarking drives improvement; identi-

fication of outliers; motivation for institu-

tional investment 

Gaming of data; focus on measured rather than un-

measured quality; statistical noise misinterpreted as 

signal 

Patient Autonomy 
Informed decision-making; empowerment; 

respect for persons 

Statistical illiteracy limits utility; false reassurance or 

undue alarm; undermines trust when unexplained 
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Clinical Practice 
Evidence-based care; standardization; re-

duced unwarranted variation 

Risk aversion; cherry-picking; conservative treatment 

recommendations; delayed or denied care for com-

plex patients 

Surgical Innova-

tion 

Accountability for experimental approaches; 

safety monitoring 

Reduced willingness to attempt novel procedures; 

suppression of surgical courage; slower adoption of 

advances 

Professional Cul-

ture 

Transparency as professional virtue; ac-

countability to society 

Moral injury; burnout; fear of failure; transition from 

craftsman to metric subject 

Training 
Outcome awareness for trainees; quality-fo-

cused education 

Reduced trainee autonomy; risk transfer avoidance; 

compromised educational opportunities 

Equity 
Identification of disparities; attention to un-

derserved populations 

Penalization of safety-net providers; reduced access 

for high-risk patients; exacerbation of disparities 

The effects of public reporting extend beyond simple measurements of quality and 

accountability. While transparency may promote benchmarking, patient empowerment, 

and public trust, it can also influence clinical behaviour in unintended ways. The relation-

ship between these competing effects is illustrated in Figure 3, which highlights the need 

to balance the benefits of public reporting against its potential adverse consequences. 

 

Figure 3. Intended benefits and unintended consequences of public reporting in cardiothoracic sur-

gery. Public reporting may improve accountability, quality improvement, patient autonomy, and 

public trust. However, it may also contribute to risk-averse behaviour, selective case acceptance, 

reduced innovation, increased professional stress, and distortions in clinical decision-making. 

Achieving an appropriate balance between these competing effects remains one of the central ethical 

challenges of contemporary transparency initiatives. 

7. Ethical Analysis of Public Reporting 

7.1. Transparency vs. Justice 

One of the central ethical challenges of public reporting is balancing the principles of 

transparency and justice [40]. Transparency seeks to promote accountability by making 

healthcare outcomes publicly available, whereas justice requires that healthcare profes-

sionals and institutions be evaluated fairly, taking into account the circumstances in which 
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care is delivered. Achieving both objectives simultaneously remains one of the greatest 

challenges in the design of public reporting systems. 

The ethical tension arises because no risk-adjustment model can completely account 

for differences in patient complexity or clinical context. When outcome comparisons fail 

to fully reflect variations in case mix, publicly reported performance may unfairly disad-

vantage providers caring for the sickest and most medically complex patients while fa-

voring those whose patient populations are associated with lower baseline risk. Under 

these circumstances, transparency may inadvertently undermine rather than promote dis-

tributive justice. 

This concern is particularly relevant for surgeons practicing in safety-net hospitals, 

tertiary referral centres, and academic medical institutions, where patients frequently pre-

sent with advanced disease, multiple comorbidities, and substantially higher operative 

risk than those treated in less complex healthcare settings [49]. Such providers may there-

fore appear to have inferior outcomes despite delivering care of equal—or even supe-

rior—quality. 

These challenges are further amplified by socioeconomic and referral-related dispar-

ities. Patients from disadvantaged backgrounds often present later in the course of disease, 

have a greater burden of comorbid conditions, and may experience limited access to social 

and community resources that support postoperative recovery. Many of these factors in-

fluence surgical outcomes independently of the quality of care but are only partially cap-

tured by contemporary risk-adjustment models [54]. Consequently, ethical implementa-

tion of public reporting requires not only transparency but also continuous refinement of 

risk adjustment and careful interpretation of outcome data within their broader clinical 

and social context. 

7.2. Responsibility and Moral Burden 

Public reporting has also altered perceptions of professional responsibility by shift-

ing accountability for surgical outcomes increasingly from the healthcare team to the in-

dividual surgeon [55]. Although cardiothoracic surgery is inherently multidisciplinary, 

the publication of surgeon-specific outcome data may create the impression that adverse 

outcomes are attributable primarily to a single clinician rather than reflecting the collective 

contributions of the surgical team, perioperative care, institutional resources, and patient-

related factors. This shift raises important ethical questions regarding the fair attribution 

of responsibility. 

The personalization of outcome reporting can impose a substantial moral and psy-

chological burden on surgeons. Adverse clinical outcomes are an unavoidable reality of 

high-risk surgical practice, and surgeons frequently experience feelings of guilt, self-

doubt, and emotional distress following complications or patient deaths. When these out-

comes are publicly reported and directly linked to an individual surgeon, the psycholog-

ical impact may be intensified by concerns regarding professional reputation, public per-

ception, and career progression [56]. 

Persistent exposure to this level of scrutiny may have important consequences for 

professional well-being. Over time, the cumulative emotional burden associated with ad-

verse outcomes and public accountability may contribute to burnout, moral injury, emo-

tional exhaustion, and, in some cases, premature departure from clinical practice. These 

consequences affect not only individual surgeons but also the sustainability of the cardi-

othoracic workforce and the long-term resilience of healthcare systems. 

From an ethical perspective, accountability should remain proportionate and 

acknowledge the collaborative nature of modern surgical care. While individual surgeons 

must accept responsibility for their clinical decisions and technical performance, adverse 

outcomes should be interpreted within the broader context of multidisciplinary teamwork, 
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institutional processes, and patient-related risk factors. Public reporting systems should 

therefore seek to promote accountability without imposing an excessive moral burden on 

individual clinicians or discouraging the care of patients with complex or high-risk con-

ditions. 

7.3. The Illusion of Objectivity 

Public reporting systems present surgical performance primarily through quantita-

tive indicators, such as mortality rates, complication rates, and composite performance 

scores. Although these measures provide valuable information, their numerical precision 

may create an illusion of objectivity, suggesting a level of certainty and comparability that 

exceeds what the underlying data can realistically support [57]. 

When patients, policymakers, or healthcare administrators interpret these metrics as 

definitive indicators of quality, they may overlook the methodological assumptions, sta-

tistical uncertainty, and contextual factors inherent in performance measurement. Differ-

ences in case mix, institutional resources, referral patterns, and other unmeasured varia-

bles may substantially influence outcomes despite sophisticated risk-adjustment models. 

Consequently, numerical performance indicators should be interpreted as estimates ra-

ther than absolute measures of clinical quality. 

This limitation reflects the broader challenge of statistical abstraction, whereby com-

plex clinical realities are reduced to numerical summaries. Although such simplification 

is necessary for benchmarking and public reporting, it inevitably omits important contex-

tual information surrounding individual patients, clinical decision-making, and organi-

zational factors that influence surgical outcomes. As a result, quantitative measures can-

not fully capture the complexity of clinical practice or the quality of care delivered in in-

dividual cases. 

From an ethical perspective, transparency should therefore encompass not only the 

publication of performance data but also clear communication of their limitations and ap-

propriate interpretation. Public reporting is most ethically defensible when it promotes 

informed understanding rather than an unwarranted perception of precision or certainty. 

7.4. Transparency as Moral Virtue or Moral Hazard 

Transparency occupies a complex position within healthcare ethics and may be 

viewed from two contrasting ethical perspectives. On the one hand, transparency is 

widely regarded as a moral virtue because it reflects honesty, integrity, accountability, 

and respect for the legitimate interests of patients, healthcare professionals, and society in 

accessing meaningful information about healthcare quality [58]. From this perspective, 

openly reporting clinical outcomes demonstrates professional responsibility and rein-

forces public confidence in healthcare institutions. 

Conversely, transparency may also function as a moral hazard if the incentives it cre-

ates undermine the very goals it is intended to achieve [59]. When publicly reported per-

formance measures encourage risk-averse behaviour, distort clinical judgment, discour-

age innovation, or limit access to care for high-risk patients, transparency may inadvert-

ently compromise patient welfare despite its well-intentioned objectives. In such circum-

stances, the ethical value of transparency cannot be judged solely by its intention to pro-

mote accountability but must also be evaluated according to its practical consequences for 

patients, clinicians, and healthcare systems. 

These contrasting perspectives suggest that transparency should not be regarded as 

an absolute ethical good. Rather, its moral legitimacy depends on how it is designed, im-

plemented, and interpreted within clinical practice. Public reporting is ethically justified 

only when it promotes accountability while preserving fairness, supporting patient-
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centred decision-making, encouraging innovation, and protecting equitable access to 

high-quality surgical care. 

8. Effects on Surgeons and Surgical Culture 

8.1. Professional Identity and Autonomy 

Public reporting has fundamentally influenced the professional identity of cardiotho-

racic surgeons by shifting the focus from traditional professional autonomy toward 

greater external accountability [55]. Historically, surgeons were regarded as highly skilled 

professionals whose practice was guided primarily by technical expertise, clinical judg-

ment, and peer evaluation. Contemporary public reporting systems, however, increas-

ingly assess surgical performance through standardized outcome metrics that are publicly 

accessible and subject to external scrutiny. 

This transformation reflects a broader change in the culture of surgical practice. 

Throughout much of the twentieth century, professional excellence was evaluated largely 

through peer recognition, clinical experience, and self-reflection within the surgical com-

munity. Although these elements remain essential, public reporting has introduced quan-

titative performance indicators as an additional means of assessing quality. While such 

measures improve transparency and accountability, they may not fully capture important 

aspects of surgical practice, including clinical judgment, technical complexity, individu-

alized decision-making, and the management of exceptionally challenging cases. 

As a result, some surgeons perceive a gradual shift in professional autonomy, with 

increasing emphasis placed on measurable outcomes rather than the broader competen-

cies that characterize high-quality surgical care. From an ethical perspective, this raises 

important questions regarding how professional excellence should be defined and as-

sessed. A balanced approach should recognize the value of objective performance meas-

urement while acknowledging that not all dimensions of surgical expertise can be ade-

quately quantified. 

8.2. Burnout, Moral Injury, and Fear of Failure 

The psychological consequences of public reporting have received increasing atten-

tion alongside growing recognition of burnout and moral injury among physicians [60,61]. 

Although public reporting is neither the sole nor the primary cause of psychological dis-

tress among cardiothoracic surgeons, it may amplify existing pressures within a profes-

sion characterized by high clinical responsibility, emotionally demanding decision-mak-

ing, and an inherent risk of adverse outcomes. 

The public disclosure of surgical performance introduces an additional layer of scru-

tiny that may intensify anxiety regarding complications, mortality, and professional rep-

utation. For many surgeons, adverse outcomes are already associated with feelings of 

guilt, self-doubt, and emotional distress. When these outcomes are publicly reported and 

linked to individual performance, concerns about reputation, career progression, and 

public perception may further increase psychological stress [56]. 

Public reporting may also contribute to moral injury, which arises when clinicians 

feel unable to act in accordance with their professional and ethical obligations because of 

external pressures. In this context, surgeons may experience moral conflict if concerns 

about publicly reported outcomes influence decisions to decline operative treatment for 

high-risk patients who might nevertheless benefit from surgery. Such situations create 

tension between the ethical duty to provide the best possible care for each individual pa-

tient and the desire to avoid adverse outcomes that could negatively affect publicly re-

ported performance. 
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Over time, persistent exposure to these pressures may contribute to chronic stress, 

emotional exhaustion, burnout, and reduced professional satisfaction. These effects have 

implications not only for surgeon well-being but also for workforce sustainability, recruit-

ment, and retention within cardiothoracic surgery. Consequently, efforts to promote 

transparency should be accompanied by measures that support surgeons’ psychological 

well-being while preserving a culture of learning, professional resilience, and patient-cen-

tred care. 

8.3. Training and Mentorship Implications 

Public reporting may also have important implications for surgical education and the 

training of future cardiothoracic surgeons [62]. The development of surgical competence 

depends on progressive participation in increasingly complex procedures under appro-

priate supervision. Inevitably, this learning process is associated with a learning curve 

during which operative efficiency and clinical outcomes may differ from those achieved 

by highly experienced surgeons. 

Concerns have been raised that public reporting may unintentionally reduce trainee 

involvement in complex surgical procedures because supervising surgeons seek to mini-

mize the potential impact of adverse outcomes on publicly reported performance metrics 

[63]. This phenomenon, often referred to as risk-transfer avoidance, describes the reluc-

tance to entrust technically demanding cases to trainees when doing so is perceived to 

increase the likelihood of unfavorable publicly reported outcomes. 

Restricting trainee participation in high-complexity cases may have important long-

term consequences for surgical education. Reduced operative exposure can delay the ac-

quisition of technical skills, limit clinical decision-making experience, and ultimately af-

fect the preparedness of future cardiothoracic surgeons to manage complex patients inde-

pendently. From an ethical perspective, balancing patient safety, transparency, and the 

educational mission of teaching hospitals represents a continuing challenge. 

To address these concerns, public reporting systems should acknowledge the unique 

role of academic centres in surgical training and encourage educational environments in 

which supervised trainee participation can occur without creating inappropriate disincen-

tives. Supporting high-quality surgical education while maintaining accountability is es-

sential for ensuring both current patient safety and the future sustainability of the spe-

cialty. 

9. Patient Perspectives and Misinterpretation of Data 

9.1. Statistical Literacy and Public Understanding 

The effectiveness of public reporting ultimately depends not only on the availability 

of performance data but also on the ability of patients and the general public to under-

stand and appropriately interpret the information provided. Public reporting can only 

support informed decision-making if its intended audience is able to access, comprehend, 

and meaningfully use the reported data. However, numerous studies have shown that 

many individuals experience difficulty interpreting probabilistic information, risk esti-

mates, confidence intervals, and comparative performance statistics, raising concerns 

about the effectiveness of current reporting formats [64]. 

Health literacy and statistical literacy therefore play a central role in determining 

whether public reporting achieves its intended objectives. Complex numerical data may 

be misinterpreted, leading patients to overestimate small differences in performance or to 

draw conclusions that are not supported by the underlying evidence. Without appropriate 

explanation and contextualization, performance metrics may inadvertently increase con-

fusion rather than facilitate informed healthcare choices. 
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The manner in which information is presented further influences how it is inter-

preted. This phenomenon, commonly referred to as the framing effect, has been shown to 

substantially affect perceptions of risk, benefit, and treatment quality [65]. For example, 

identical clinical outcomes may be perceived differently depending on whether they are 

presented as survival rates or mortality rates, despite conveying equivalent statistical in-

formation. Consequently, the design of public reporting systems should prioritize clear 

communication, intuitive presentation formats, and appropriate contextual information 

to support accurate interpretation and informed patient decision-making. 

9.2. Trust and the Doctor-Patient Relationship 

Public reporting has the potential to influence the doctor–patient relationship by 

shaping patients’ perceptions of competence, accountability, and trustworthiness [66]. 

Trust is a fundamental component of effective clinical care, particularly in cardiothoracic 

surgery, where patients must often make decisions involving substantial operative risks 

and place considerable confidence in their surgical team. 

When public reporting demonstrates that healthcare providers and institutions are 

committed to transparency, quality assessment, and continuous improvement, it can 

strengthen patient confidence and reinforce trust in both individual clinicians and the 

healthcare system. Transparent communication of outcomes may reassure patients that 

performance is subject to independent evaluation and that mechanisms exist to promote 

accountability and maintain high standards of care. 

However, transparency does not automatically foster trust. If performance data are 

presented without adequate explanation, appropriate risk adjustment, or sufficient clini-

cal context, patients may misinterpret the information or lose confidence in providers 

whose outcomes appear unfavorable despite caring for more complex patient populations. 

In such circumstances, transparency may inadvertently undermine rather than strengthen 

the therapeutic relationship. 

Ultimately, the impact of public reporting on trust depends not only on the availabil-

ity of performance data but also on how those data are communicated, contextualized, 

and discussed within the clinical encounter. Transparent, honest, and patient-centred 

communication remains essential for preserving the trust that underpins shared decision-

making and high-quality surgical care. 

9.3. Shared Decision-Making in the Era of Scorecards 

Effective shared decision-making in cardiothoracic surgery requires the integration 

of three essential components: the best available clinical evidence, the individual patient’s 

values and preferences, and the specific clinical circumstances of each case [5]. Publicly re-

ported performance data can contribute to this process by providing additional information 

regarding institutional or procedural outcomes. However, such data should complement 

rather than replace individualized clinical judgment and patient-centred discussion. 

Decision aids incorporating personalized risk estimates have been shown to improve 

patients’ understanding of treatment options, facilitate risk communication, and enhance 

the quality of shared decision-making in cardiac surgery [47]. By presenting individual-

ized estimates of operative risk alongside evidence-based treatment options, these tools 

help patients make decisions that are better aligned with their goals and expectations. 

Nevertheless, publicly reported outcome data often require careful interpretation 

within the broader clinical context. Differences in patient characteristics, procedural com-

plexity, and risk adjustment may not be readily apparent to patients reviewing scorecards 

or performance reports. Consequently, clinicians play a pivotal role in helping patients un-

derstand the meaning, limitations, and appropriate use of publicly reported information. 
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In the era of public reporting, shared decision-making should therefore be viewed as 

an interpretive process rather than a simple comparison of performance metrics. Publicly 

available outcome data are most valuable when integrated with individualized risk as-

sessment, professional clinical expertise, and open communication between patients and 

clinicians. This approach enables transparency to support—not replace—patient-centred 

decision-making. 

10. Transparency in the Age of Artificial Intelligence 

Although the application of artificial intelligence to public reporting in cardiothoracic 

surgery remains at an early stage, recent advances in machine learning, predictive analyt-

ics, and clinical decision support suggest that AI is likely to play an increasingly important 

role in outcome prediction, risk adjustment, and quality assessment. 

10.1. AI-Augmented Public Reporting 

Advances in artificial intelligence (AI) and machine learning are transforming 

healthcare quality assessment and creating new opportunities—as well as new chal-

lenges—for public reporting in cardiothoracic surgery [67]. AI-based analytical tools have 

the potential to enhance existing reporting systems by improving risk prediction, identi-

fying patterns in large clinical datasets, and facilitating more sophisticated assessments of 

surgical performance. 

Unlike conventional regression-based risk models, machine learning algorithms can 

incorporate substantially larger numbers of variables and identify complex, non-linear 

relationships that may improve predictive accuracy and more effectively account for pa-

tient heterogeneity [68]. These capabilities may enable more precise risk adjustment, 

thereby improving the fairness and reliability of comparisons between surgeons and in-

stitutions. 

AI also offers the possibility of shifting public reporting from periodic, static reports 

toward continuously updated performance dashboards. Automated data collection and 

real-time analytics could provide clinicians, healthcare organizations, and patients with 

more timely information regarding outcomes, quality indicators, and emerging perfor-

mance trends. Such systems may facilitate earlier identification of quality concerns and sup-

port continuous quality improvement rather than retrospective performance assessment. 

However, the integration of AI into public reporting also raises important ethical and 

practical considerations. Machine learning models are frequently criticized for their lim-

ited interpretability, creating concerns about transparency, reproducibility, and account-

ability when performance assessments are generated by complex algorithms. In addition, 

algorithmic bias resulting from incomplete or unrepresentative training data may inad-

vertently reinforce existing disparities or produce unfair evaluations of surgeons or insti-

tutions caring for higher-risk patient populations. Nevertheless, robust prospective vali-

dation, external validation across diverse healthcare systems, and careful regulatory over-

sight will be essential before AI-assisted public reporting can be implemented routinely 

in clinical practice. Consequently, AI should be viewed as a tool to support—rather than 

replace—clinical expertise, transparent governance, and human oversight in performance 

evaluation. 

10.2. New Risks of Algorithmic Transparency 

The integration of AI into public reporting introduces new risks that require careful 

consideration. One important concern is the use of algorithm-derived performance 

measures that lack transparency or interpretability, often referred to as “black-box” met-

rics [69]. When clinicians and patients cannot understand how these metrics are generated, 

confidence in the fairness and reliability of performance evaluations may be undermined. 
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Another major concern is algorithmic bias. Machine learning models are trained on 

historical data, which may contain existing biases related to patient populations, clinical 

practice, or healthcare access. If left unaddressed, these biases may be perpetuated or even 

amplified, leading to unfair comparisons between surgeons or institutions and potentially 

reinforcing existing healthcare disparities [68]. At present, empirical evidence evaluating 

the real-world impact of AI-assisted public reporting remains limited, and many pro-

posed applications have yet to undergo rigorous clinical evaluation. 

10.3. Diffusion of Responsibility 

The integration of artificial intelligence into public reporting raises important ques-

tions regarding accountability that existing frameworks are not well equipped to address. 

When algorithm-generated performance ratings are used to inform high-stakes decisions, 

it can be difficult to determine responsibility for errors or unintended consequences. Cur-

rent models of professional and institutional accountability were developed for human 

decision-making and may require adaptation to address the challenges posed by AI-as-

sisted performance evaluation. 

11. Toward Ethical Transparency: A Balanced Framework 

The preceding sections demonstrate that transparency is neither inherently beneficial 

nor inherently harmful. Rather, its impact depends largely on how public reporting sys-

tems are designed, implemented, and interpreted. These considerations provide the foun-

dation for a balanced framework of ethical transparency in cardiothoracic surgery. 

11.1. Principles for Responsible Public Reporting 

The ethical framework proposed in this review aims to establish principles that bal-

ance accountability with fairness, learning with evaluation, and patient interests with pro-

fessional sustainability. Accurate interpretation of performance data requires appropriate 

contextualization, including case-mix information, the limitations of risk adjustment, and 

the inherent uncertainty of outcome measures. 

Continuous investment in the development and validation of risk-adjustment mod-

els is essential to ensure fair comparisons among providers treating different patient pop-

ulations. Furthermore, transparency systems should be designed primarily to promote 

quality improvement rather than to identify and penalize poor performers, thereby fos-

tering a culture of learning rather than punishment [69]. 

11.2. Human-in-the-Loop Transparency 

The principle of human-in-the-loop transparency emphasizes that transparency sys-

tems should not be viewed as self-interpreting sources of quantitative performance data. 

Human interpretation should remain an essential component of the evaluation process 

[70]. Clinicians play a key role in providing the context necessary for patients to under-

stand performance data. In addition, mechanisms for ethical oversight should be estab-

lished to identify and address unintended consequences of transparency systems. 

11.3. Reframing Transparency as Shared Accountability 

Reframing transparency as shared accountability represents not only a shift from 

ranking-based reporting to meaningful accountability, but also an important ethical reor-

ientation. Shared accountability recognizes that outcomes in cardiothoracic surgery reflect 

the combined contributions of individual clinicians, multidisciplinary teams, healthcare 

institutions, and the broader health system, rather than the performance of a single pro-

vider alone. 
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By shifting the focus from exposure to improvement, transparency evolves from a 

mechanism of potential punishment into a tool for quality enhancement. The preceding 

discussion highlights the need for a more balanced approach to transparency in cardio-

thoracic surgery. Public reporting should promote accountability and quality improve-

ment without creating unfair incentives, compromising access to care, or undermining 

professional judgment. The proposed framework for ethical transparency, illustrated in 

Figure 4, is based on a set of complementary principles intended to support responsible 

and patient-centred reporting practices. 

 

Figure 4. Proposed framework for ethical transparency in cardiothoracic surgery. Ethical transpar-

ency should extend beyond the simple publication of outcome data. A balanced reporting system 

should incorporate contextualization, fair risk adjustment, learning orientation, human interpreta-

tion, shared accountability, patient-centredness, equity protection, and adaptive governance. To-

gether, these principles aim to promote accountability while preserving fairness, professional integ-

rity, and continuous quality improvement. 

The principles proposed in this review aim to support a model of transparency that 

promotes accountability while preserving fairness, professional integrity, patient-centred 

care, and opportunities for continuous improvement. The key elements of this framework 

are summarized in Table 4. 
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Table 4. Proposed Ethical Framework for Responsible Transparency and Public Reporting in Car-

diothoracic Surgery. 

Principle Description Implementation Strategies 

Contextualization 

Performance data should be presented 

with sufficient information about case-

mix, limitations, and uncertainty 

Include confidence intervals; provide narrative 

context; acknowledge risk adjustment limitations; 

present trends over time 

Fair Risk Adjustment 

Comparisons should account for patient 

characteristics that influence outcomes in-

dependently of care quality 

Continuous model refinement; validation across 

subgroups; attention to unmeasured confounders; 

socioeconomic variable inclusion 

Learning Orientation 

Transparency systems should prioritize 

quality improvement over identification 

and punishment of poor performers 

Confidential feedback mechanisms; quality collab-

orative participation; focus on improvement trajec-

tories; support for struggling programs 

Human Interpretation 

Quantitative data should be comple-

mented by clinical interpretation and ethi-

cal oversight 

Clinician involvement in explaining data; ethics re-

view of reporting policies; stakeholder input in sys-

tem design 

Shared Accountability 

Responsibility for outcomes should be dis-

tributed appropriately across all contribu-

tors to care 

Team-level reporting; institutional rather than indi-

vidual attribution; recognition of system factors; in-

terdisciplinary quality improvement 

Patient-Centeredness 

Reported outcomes should reflect what 

matters most to patients, not merely what 

is convenient to measure 

Incorporation of PROMs; patient involvement in 

metric selection; decision support rather than rank-

ing focus; meaningful outcome definitions 

Equity Protection 

Transparency systems should not disad-

vantage providers serving vulnerable pop-

ulations or exacerbate health disparities 

Monitoring for differential effects; adjustment for 

social determinants; protection for safety-net pro-

viders; access preservation 

Adaptive Governance 

Transparency policies should be moni-

tored for unintended consequences and 

modified as evidence accumulates 

Ongoing evaluation; stakeholder feedback mecha-

nisms; flexibility in implementation; research on re-

porting effects 

12. Future Directions 

12.1. Smarter Metrics 

Developing metrics that better reflect the complexity of surgical quality and the di-

versity of patient goals will further advance transparency in cardiothoracic surgery. In-

corporating additional measures of case complexity beyond traditional risk variables may 

enable fairer comparisons among providers treating different patient populations. 

Patient-reported outcome measures (PROMs) offer an opportunity to capture out-

comes that matter most to patients, including functional status, symptom relief, and qual-

ity of life [71–74]. 

Future developments should continue to build upon established specialty-specific 

registries, including those maintained by the STS and EACTS, which provide high-quality 

clinical data capable of supporting increasingly sophisticated risk-adjustment models, pa-

tient-centred outcome measures, and responsible public reporting [30–33]. Continued col-

laboration between national and international registries will be essential for improving 

data quality, benchmarking, and the comparability of reported outcomes across 

healthcare systems. 

12.2. Patient-Centered Reporting 

Redesigning public reporting with patient-centeredness as its guiding principle 

could improve its usefulness for the decisions patients actually face. The primary purpose 

of public reporting should be to support informed decision-making rather than simply 
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facilitate comparisons between providers. Moreover, the outcomes that matter most to 

patients may differ from those traditionally reported publicly. 

12.3. Integration with Ethical Governance 

To ensure sustainable transparency, public reporting should be integrated into 

broader ethical governance frameworks that promote ongoing attention to unintended 

consequences, fairness, and alignment with healthcare values. Institutions play a key role 

in bringing stakeholders together, establishing standards, and monitoring transparency 

systems. In addition, safeguards should be implemented to protect providers from the 

most severe unintended negative effects of public reporting. 

12.4. Remaining Challenges and Areas of Ongoing Debate 

Despite the growing body of evidence supporting greater transparency in healthcare, 

several important areas remain the subject of ongoing debate. The overall impact of public 

reporting may vary considerably depending on healthcare systems, reporting methodol-

ogies, risk-adjustment models, and institutional cultures. Likewise, concerns persist re-

garding unintended consequences, including risk-averse clinical behaviour, potential 

misinterpretation of performance metrics, administrative burden, and the challenges of 

accurately capturing surgical quality through quantitative indicators alone. These ongo-

ing controversies highlight that transparency should not be viewed as a universally ap-

plicable solution but rather as an evolving process requiring continuous evaluation, re-

finement, and ethical oversight to ensure that it improves patient care while minimizing 

unintended consequences. 

13. Limitations 

Several limitations of this review should be acknowledged. First, this is a narrative 

review and, therefore, does not follow the methodology of a systematic review or meta-

analysis. Although the literature search was designed to identify the most relevant publi-

cations on transparency and public reporting in cardiothoracic surgery, study selection 

inevitably involved a degree of author judgement. 

Second, much of the available evidence originates from specific healthcare systems, 

particularly the United States and the United Kingdom, where public reporting initiatives 

have been established for many years. Consequently, some observations may not be fully 

generalizable to healthcare systems with different organizational structures, funding 

mechanisms, or regulatory environments. 

Third, several topics discussed in this review, including professional identity, moral 

burden, patient trust, and ethical accountability, are difficult to quantify and are often ex-

amined through qualitative research, policy analyses, or theoretical frameworks. As a re-

sult, some conclusions are necessarily interpretative rather than based solely on measur-

able clinical outcomes. 

Finally, the landscape of healthcare transparency continues to evolve. Emerging tech-

nologies, including artificial intelligence-based performance assessment and real-time 

outcome reporting, may substantially change the opportunities and challenges associated 

with public reporting in the coming years. Future research is needed to evaluate the long-

term impact of these developments on patients, healthcare professionals, and healthcare 

systems. 

14. Conclusions 

Transparency through public reporting has become a permanent feature of cardio-

thoracic surgery, driven by legitimate demands for accountability, quality improvement, 
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and patient empowerment. This review demonstrates that public reporting can improve 

patient outcomes, strengthen patient autonomy, and enhance public accountability. At the 

same time, the available evidence highlights important unintended consequences that re-

quire ongoing attention, including risk-averse decision-making that may limit access to 

surgery for high-risk patients, distortions of clinical judgment, reduced opportunities for 

surgical innovation, and psychological burdens that may contribute to burnout and moral 

injury. By integrating clinical evidence, ethical analysis, and emerging developments such 

as artificial intelligence, this review provides a comprehensive framework for implement-

ing transparency in a manner that supports both patient care and professional practice. In 

cardiothoracic surgery, transparency is necessary but not sufficient to ensure high-quality 

care. The value of public reporting depends not only on what is reported, but also on how 

performance data are generated, interpreted, and used. Ethical transparency requires bal-

ancing several legitimate goals: accountability to patients and the public, fairness for pro-

viders caring for complex patient populations, support for innovation, and preservation 

of the trust that underpins the therapeutic relationship. Taken together, these recurring 

themes underline the multifaceted nature of transparency, illustrating that its effects ex-

tend beyond outcome reporting to encompass professional behaviour, ethical decision-

making, organizational culture, and patient care. Ultimately, transparency should guide 

better care rather than merely generate more data. 
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