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Objectives
To develop a consensus-based EU-wide Core Measure Set (CMS), including patient-reported measures, for evaluating perioperative patient safety in routine adult care.
Methods
A four-phase approach was applied: 1) identification of candidate structure, process, and outcome measures through three literature reviews; 2) synthesis into an initial list via deduplication and merging; 3) consensus process using a two-round modified eDelphi technique, with subject-matter and lived-experienced experts rating the importance and feasibility of each measure (consensus: ≥75% rating 7–9, ≤15% rating 1–3), followed by an online Consensus Conference addressing measures highly valued by patients but lacking feasibility consensus; 4) refinement of the CMS for patient safety in perioperative care (CMS-PSPC).
Results
Out of 9,717 records identified, 340 studies were included, yielding 1,305 measures. After refinement, 247 measures were consolidated; 84 reached consensus, and ten more were added via the Consensus Conference. The final CMS-PSPC comprised 76 measures: 22 outcome, 18 process, and 36 structure measures.
Conclusion
The CMS-PSPC provides a standardised, patient-centred framework for evaluating, monitoring and benchmarking perioperative patient safety in routine clinical care, supporting EU-wide quality improvement efforts.
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INTRODUCTION
Unsafe healthcare is a major public health problem, resulting in approximately 64 million disability-adjusted life-years, over 3 million deaths annually, and a 15%–20% decrease in patient quality of life [1]. In the European Union (EU), 8%–12% of hospitalised patients experience adverse events, many preventable [2–5]. Surgical-related unsafe care, one of the most prevalent in-hospital adverse events, primarily occurs outside the operating room, causing around half a million preventable deaths each year [6–8]. The economic burden of unsafe care is considerable, amounting to 17–38 billion Euros in direct costs in Europe and 1-2 trillion USD in indirect costs annually, negatively impacting economic growth and productivity [1, 9].
Measurement is crucial for patient safety, enabling the identification of adverse event trends, priority setting and resource allocation, evaluation of safety interventions, and assessment of healthcare service performance [10–12]. However, accurate and reliable measurement of adverse events remains challenging due to the limited monitoring capacity of healthcare systems [12]. Recognising this challenge, in 2015, the National Patient Safety Foundation recommended the establishment of a “common set of safety metrics” to advance patient safety. Similarly, the World Health Organization’s Global Patient Safety Action Plan (2021–2030) urged governments to develop “indicators for patient safety aligned with global patient safety targets” [13, 14]. Despite these initiatives, previous efforts in perioperative care have primarily focused on research settings or outcome measures alone [15–19], highlighting a gap in standardised, comprehensive, patient-centred measurement of perioperative safety in clinical practice.
Core Outcome Sets (COS) have emerged as a methodologically robust approach to standardise outcome measurement and reporting for specific clinical conditions [20, 21]. While initially developed for research, COS are increasingly used in clinical guidelines, audits, and quality improvement initiatives, reflecting their value in promoting patient-centred and value-based healthcare [20, 22, 23]. Nevertheless, focusing solely on outcomes is insufficient for a comprehensive assessment of patient safety throughout the perioperative journey.
To address this limitation, a more comprehensive framework that integrates outcome, process, and structure measures is needed. The Core Quality Measures Collaborative supports this approach, emphasising the importance of diverse measure types while maintaining outcomes as key indicators of overall healthcare quality [24]. This broader approach aligns with Donabedian’s quality of care conceptual model, which states that appropriate structures and processes increase the likelihood of achieving favourable care outcomes [10, 25].
A standardised Core Measure Set (CMS) encompassing structure, process, and outcome measures is thus essential. Such a CMS provides a scientifically robust, patient-centred framework for quality assessment [24], enabling comprehensive evaluation and monitoring of patient safety across clinical care, research, and healthcare management, as well as benchmarking across services, countries, and time.
This study aimed to develop a consensus-based EU-wide Core Measure Set, including patient-reported measures, for evaluating patient safety in routine perioperative healthcare services for adult patients.
METHODS
Study Design
The development of the CMS for Patient Safety in Perioperative Care (CMS-PSPC) followed a multimethod approach comprising four sequential phases: 1) identification of candidate structure, process, and outcome measures through a series of literature reviews; 2) synthesis of available measures into an initial list of measures; 3) a consensus process combining a two-round modified eDelphi technique with an online consensus conference; and 4) refinement and final agreement on the CMS-PSPC (Figure 1).
[image: Flowchart depicting four phases to develop patient safety measures in perioperative care: identification of candidate measures, initial list creation, consensus process, and final core measure set with refinement and validation.]FIGURE 1 | Core Measure Set for Perioperative Patient Safety: study phases (European Union, 2022–2023).This study was conducted as part of the ‘Improving Quality and Patient SAFEty in Surgical Care through STandardisation and Harmonisation of Perioperative Care in Europe’ (SAFEST) project [26]. While it builds upon foundational SAFEST studies, this manuscript reports the unique results of the CMS-PSPC development process, which have not been previously published. Although the study adhered to the established COS methodology for development and reporting [20, 21, 27], its scope was expanded to rigorously develop a comprehensive CMS. Accordingly, this study was prospectively registered in the COMET Database [28] as a COS; the terminology was subsequently updated to CMS to reflect the inclusion of structure and process measures alongside outcomes, while maintaining the registered methodology.
Phase 1: Identification of Candidate Measures
The primary source for the initial list of measures was an umbrella review of measures for patient safety in perioperative care in surgical adult patients [29]. This was complemented by measures identified in a systematic review of clinical practice guidelines and an umbrella review of nonclinical interventions to improve perioperative patient safety, both conducted within the SAFEST project [30, 31]. Within this context, nonclinical interventions are defined as organisational, managerial, or behavioural strategies implemented independently of direct clinical encounters between healthcare professionals and patients.
Umbrella Review of Measures for Patient Safety in Perioperative Care
The protocol for the umbrella review of measures for patient safety in perioperative care has been prospectively registered in PROSPERO (CRD42022362921) [29].
To ensure comprehensive coverage of the relevant literature, the following electronic databases were searched: PubMed, Scopus, Web of Science (Core Collection), Embase, The Cochrane Library (Cochrane Database of Systematic Reviews), Cumulative Index to Nursing and Allied Health Literature, and COMET Initiative database. This was supplemented by reference mining of eligible systematic reviews. Detailed search strategies are provided in Supplementary Material 1.
Inclusion criteria for the umbrella review encompassed quantitative, qualitative, and mixed-methods systematic reviews focusing on measures developed within the context of CMS; additionally, studies were considered eligible if they employed methodologies aimed at identifying pertinent measures for routine care, audits, or clinical trials. No limitations were imposed on language or timeframe. Exclusion criteria included systematic reviews lacking accessible lists of measures and those not developed within the context of CMS or similar methodologies.
After calibration, two researchers (ABN, JPT/MP) independently conducted title and abstract screening to identify eligible systematic reviews, followed by full-text screening (ABN, JPT). Screening was facilitated using Rayyan [32]. Data extraction was performed by one researcher (ABN) using a pilot-tested standardised data extraction form, which was then reviewed by another researcher (JPT). For each study, citation details, review type, and methodology used to generate the initial list of measures were extracted. Within a given study, measures’ names, definitions, and measurement instruments were extracted verbatim. Discrepancies regarding screening and data extraction between authors were resolved by consensus.
The extracted measures were synthesised and categorised by perioperative period (preoperative, intraoperative, postoperative and mixed), Donabedian’s quality of care conceptual model (structure, process, outcome) [10], and measure domain. Categorisation followed an inductive-deductive approach. Measures referring to the same or very similar underlying constructs were categorised under a common term. Categorisation of each verbatim measure definition to a measure name, and measure name to a measure domain was performed by one researcher (ABN/JPT) and reviewed by another researcher (WS/AL/CO). Discrepancies were resolved by consensus or by a third appraiser if needed (PS).
Complementary Systematic and Umbrella Reviews
The detailed methodologies of the reviews “Perioperative patient safety recommendations: systematic review of clinical practice guidelines” and “Non-clinical Interventions to Improve Patient Safety in the Perioperative Care Process: An Umbrella Review” are reported elsewhere [30, 31]. Both reviews provided additional measures beyond those identified in the primary umbrella review. Data extraction (CV, DTA, AR) followed a consistent approach across all reviews.
Phase 2: Initial List of Measures
The candidate list of perioperative patient safety measures identified in Phase 1 literature reviews was refined iteratively by removing duplicates, rewording, and merging similar measures to ensure suitability for implementation in the modified eDelphi technique. The following criteria were considered: similarity of underlying constructs, avoidance of repetition, clarity of measures, applicability to a wide range of surgical procedures, adherence to patient safety principles and concepts, support advancing patient safety improvement goals, and promotion of patient engagement in patient safety. Each measure was initially assessed by one researcher (ABN) and subsequently reviewed by two additional researchers (WS/CV/AL, CO/PS). Discrepancies were resolved through consensus-based discussions. This process yielded the initial list of measures assessed in the subsequent modified eDelphi technique (Phase 3).
Phase 3: Consensus Process
Consensus Panel Selection and Recruitment
The Consensus Panel comprised experts from a previous SAFEST project study and specialists in CMS development and outcomes research [33, 34]. A stratified purposive sampling approach [35] was employed to ensure a balanced and heterogeneous expert panel across multiple dimensions: subject-matter knowledge in patient safety, perioperative care or outcomes research, stakeholder groups, professional backgrounds, healthcare settings, and sociodemographic characteristics (e.g., gender, geography). Given the importance of patients involvement in CMS development, patient representatives were included to incorporate lived experience-based expertise [20, 34]. The eligibility criteria required experts to be adults who could complete online surveys in English. Participation in the two-round modified eDelphi technique was not compulsory for participation in the CMS Consensus Conference.
Further details on the selection and recruitment methodologies for the Consensus Panel, as well as the methods employed in the modified eDelphi technique, are available elsewhere [33, 34].
Modified eDelphi Technique
The two-round modified eDelphi technique was conducted from 24 February to 2 May 2023 using the Welphi platform [36, 37]. Round 1 spanned 3 weeks, round 2 two weeks. Three reminders were sent to non-respondents in each round.
In both rounds, experts rated each measure from the initial list of measures for importance and feasibility (defined as the ease of measuring a quality indicator accurately) using a fully labelled 9-point Likert scale (1: “Not important at all”/“Extremely difficult to measure;” 9: “Critical for inclusion”/“Extremely easy to measure”) [38]. Importance and feasibility were assessed to ensure selected measures were relevant, practical and implementable in real-world clinical settings [38, 39]. An “I don’t know” option was available, acknowledging the panel’s diverse composition. Experts could provide open-text comments to justify their ratings.
Consensus was defined a priori for both importance and feasibility using percentage agreement. A measure achieved consensus for inclusion in the preliminary final list of measures if ≥75% of experts rated it as 7–9, and no more than 15% rated it as 1–3. Conversely, consensus for exclusion was reached if ≥75% of experts rated a measure 1–3 and no more than 15% rated it 7–9. These criteria were consistently applied across both eDelphi rounds [34].
After each round, experts received a summary report with descriptive statistics for each measure (e.g., combined 7%–9% agreement, average rating and standard deviation), and anonymised expert comments. Qualitative feedback from round 1 informed the clarification, merging, and modification of the measures’ names and definitions for round 2.
Given the substantial number of measures within the initial list of measures, those that reached consensus for inclusion without significant comments suggesting revisions were directly added to the preliminary final list without undergoing re-rating in round 2. Measures that achieved consensus on only one dimension (importance or feasibility) in round 1 without additional comments were re-rated solely on the dimension lacking consensus. All other measures were retained for round 2.
Statistical analyses were conducted using Microsoft Excel.
CMS Consensus Conference
The final phase of the consensus process for the CMS-PSPC was a 2.5-h online conference held on 11 May 2023 using the group Delphi methodology. This structured method uses real-time interaction to facilitate consensus and highlight areas of dissent among experts [40].
After the presentation of round 2 results from the modified eDelphi technique, experts, guided by SAFEST researchers (ABN, JPT, AS, PCC, CV, AR, CO, WS, IMN, PS), discussed 25 measures that had achieved consensus on importance but lacked consensus on feasibility. These measures fell into two categories: 1) those rated highly important by ≥80% of patients and deemed feasible by ≥60% of the overall expert panel; and 2) those unanimously rated as highly important by patients, regardless of feasibility scores.
In randomly assigned breakout sessions, subgroups identified barriers hindering the feasibility of preassigned measures and subsequently proposed facilitators and solutions. Each subgroup then collaboratively scored these measures on a 9-point Likert scale (1: Not important at all; 9: Critical for inclusion) regarding their importance for inclusion in the preliminary final list, irrespective of feasibility constraints. Divergent opinions were acknowledged and justified. After small group discussions, the plenary session reconvened for subgroup presentations and open feedback from other participants. Measures scoring 8 or 9 and those noted as highly important through participant comments were included in the preliminary final list of measures.
Phase 4: Core Measure Set for Patient Safety in Perioperative Care
Following the CMS Consensus Conference, the preliminary final list of measures was emailed to panel experts for further feedback.
During and following the CMS Consensus Conference, experts raised concerns about the feasibility of implementing the number of measures included in the preliminary final list within real-world clinical practice settings. Therefore, the research team (ABN, CV, AR, CO, WS, IMN, PS) undertook further analysis to synthesise measures with similar underlying constructs and to improve the wording of measure names and definitions. To process and structure measures, concise name measures were assigned while preserving the definitions established in preceding documentation. To enhance the practical application and usability of the CMS, the final list of measures was organised in a tiered manner [1]: Critical and feasible measures: those rated between 8-9 for importance and between 7–9 for feasibility by at least 75% of the experts; and [2] Important and feasible measures: those rated between 7–9 for both importance and feasibility by at least 75% of the experts. For outcome measures, a third category was defined as important measures, referring to those that, despite lacking a feasibility consensus, were highly valued by patients and achieved consensus on their importance among all experts.
The resulting set of measures, comprising the CMS-PSPC, was then shared with the expert panel and the SAFEST’s Scientific Executive Group (SEG) [26] for final review and validation.
Ethical Considerations
The SAFEST studies received ethical approval by IDIAP Jordi Gol’s Research and Ethics Committee (CEIm code 22/146-P) [26]. All eDelphi panel participants provided written informed consent prior to participation. For the Consensus Conference, oral informed consent was obtained for audio recording.
RESULTS
Identification of Candidate Measures
Umbrella Review of Measures for Patient Safety in Perioperative Care
After deduplication, 1925 records were screened, with only 11 studies meeting the predefined inclusion criteria following full-text screening (Supplementary Material 2). All included reviews were published between 2018 and 2022, and most (n = 9) in anaesthesiology journals.
From the 11 included studies [15–18, 41–47], 588 measures were extracted, including 114 Patient-Reported Outcome Measures (PROMs)/Patient-Reported Experience Measures (PREMs). Most measures were: outcome measures (n = 433); primarily related to the postoperative period (n = 434); and categorised within the domains of adverse events (n = 187), compliance with safety practices (n = 124), and functional status (n = 85).
Complementary Systematic and Umbrella Reviews
In the systematic review “Perioperative patient safety recommendations: systematic review of clinical practice guidelines,” 267 studies yielded 77 measures. Five measures were identified as novel, not previously identified in the primary umbrella review, and added to the candidate list of measures.
In the umbrella review “Non-clinical interventions to improve patient safety in the perioperative care process,” 62 studies were included, yielding 640 measures. Of these, 32 measures were unique measures, and were thus added to the candidate list of measures.
The three reviews collectively screened 9,717 records, of which 340 studies met the inclusion criteria yielding 1,305 measures extracted (Figure 2).
[image: Flowchart detailing the process for developing a core measure set for perioperative safety in perioperative care, including literature reviews, deduplication, multiple rounds of expert consensus (Delphi and consensus conference), and final review, resulting in 76 finalized measures.]FIGURE 2 | Core Measure Set for Patient Safety in Perioperative Care: development process and findings overview (European Union, 2022–2023). Summary of the four-phase multimethod approach used to develop the Core Measure Set for Patient Safety in Perioperative Care, illustrating the attrition of measures from 1,305 candidates identified through literature reviews to a final set of 76 measures, selected through expert consensus and iterative refinement.Initial List of Measures
The 1,305 extracted measures were refined through deduplication, rewording, and merging by the research team, resulting in a consolidated list of 247 measures (Figure 2; Supplementary Material 3). The initial list of measures predominantly comprised outcome measures, measures related to the postoperative period and categorised within the domains of adverse events, compliance with safety practices, and functional status.
Consensus Process
Modified eDelphi Technique
Fifty-six experts participated in round 1 and 49 in round 2 of the modified eDelphi technique, resulting in a retention proportion of 87.5%. The consensus panel included diverse targeted stakeholder groups, with over 76.5% being healthcare professionals and approximately 10.0% being patients. The sociodemographic characteristics of the participants in both eDelphi rounds are detailed in Table 1.
TABLE 1 | Sociodemographic characteristics of participants in rounds 1 and 2 of the eDelphi survey. (European Union, 2022–2023).		eDelphi survey round
		Round 1	Round 2
	Sociodemographic characteristic	n	%	n	%
	Gender	n = 56	n = 49
	Female	22	39.3%	20	40.8%
	Male	31	55.4%	26	53.1%
	Non-binary	0	0.0%	0	0.0%
	Prefer not to answer	3	5.4%	3	6.1%
	Age group	n = 56	n = 49
	18–34	2	3.6%	2	4.1%
	35–54	22	39.3%	19	38.8%
	55–74	29	51.8%	25	51.0%
	75+	1	1.8%	1	2.0%
	Prefer not to answer	2	3.6%	2	4.1%
	Highest level of education completed	n = 56	n = 49
	Postgraduate education	50	89.3%	44	89.8%
	Tertiary (higher) education	4	7.1%	3	6.1%
	Secondary school	2	3.6%	2	4.1%
	Primary school	0	0.0%	0	0.0%
	None/Incomplete primary school/Prefer not to answer	0	0.0%	0	0.0%
	Role	n = 56	n = 49
	Healthcare professional	43	76.8%	40	81.6%
	Profession
	Medical doctor	33	76.7%	30	75.0%
	Nurse	5	11.6%	5	12.5%
	Quality expert	2	4.7%	2	5.0%
	Hospital manager	1	2.3%	1	2.5%
	Physical therapist	1	2.3%	1	2.5%
	Other	1	2.3%	1	2.5%
	Prefer not to answer	0	0.0%	0	0.0%
	Area of expertise
	Anaesthesiology	20	46.5%	18	45.0%
	Surgery	9	20.9%	9	22.5%
	Primary care	3	7.0%	3	7.5%
	Public health	3	7.0%	3	7.5%
	Haematology	2	4.7%	2	5.0%
	Rehabilitation	1	2.3%	1	2.5%
	Other	5	11.6%	4	10.0%
	Geriatrics	0	0.0%	0	0.0%
	Prefer not to answer	0	0.0%	0	0.0%
	Patients and/or patient representative	6	10.7%	5	10.2%
	Governmental agency representative	3	5.4%	1	2.0%
	Methodologist/Researcher	2	3.6%	1	2.0%
	Policymaker	1	1.8%	1	2.0%
	Private sector representative	1	1.8%	1	2.0%
	Prefer not to answer	0	0.0%	0	0.0%


In round 1, 247 measures were assessed, with 40 (16.2%) achieving consensus for inclusion based on importance and feasibility. Of these, 26 measures were directly added to the preliminary final list, while 12 were reworded and re-rated in round 2. Two measures were added, 11 merged, and four removed based on expert input. In round 2, 211 unique measures were assessed, with 126 rated for importance and 207 for feasibility. Among these, 33 (15.6%) achieved consensus for inclusion in the preliminary final list. An additional 25 measures met the consensus for inclusion when considering their highest importance and feasibility ratings across both rounds (Figure 2, Supplementary Material 3).
Overall, 84 measures (34.0%) obtained consensus for inclusion based on both importance and feasibility (Figure 2, Supplementary Material 3). No measures reached consensus for exclusion in either round. In both rounds, importance consistently showed a higher consensus for inclusion than feasibility across subgroups of Donabedian’s quality of care conceptual model and perioperative periods. The intraoperative period achieved a higher consensus for inclusion than the other perioperative periods for both importance and feasibility. Structure measures generally obtained the highest consensus for inclusion.
A comprehensive overview of the results obtained in this modified eDelphi technique can be found in Dinis-Texeira et al. [34].
CMS Consensus Conference
The CMS Consensus Conference was attended by 18 panel experts, all of whom were healthcare professionals, 13 SAFEST partners, and four SEG members. Of the 25 measures discussed, 19 were outcome measures, five were process measures, and one was a structure measure (Supplementary Material 3); most measures (n = 11) regarded the postoperative period.
Experts identified several barriers and facilitators. For process measures, key barriers included the limited availability of patient education materials tailored to varying health literacy levels and the challenge of measuring patient information-related metrics, as information delivered does not ensure understanding. Experts also noted the risk of reporting bias and the difficulty in accurately capturing certain process measures. Efficient electronic administrative systems, Electronic Health Records (EHR), and streamlined workflows were recognised as important facilitators. For outcome measures, barriers included insufficient human resources for systematic assessment and the burden placed on patients to complete PROM surveys. As facilitators, experts emphasised efficient interoperable communication systems for inter-provider data sharing, EHR with mandatory structured fields for streamlined data recording, online surveys, and smartphone applications to monitor patients’ physical activity.
During the subgroups and plenary discussions, experts identified 10 measures as critical for inclusion in the preliminary final list of measures (Figure 2, Supplementary Material 3).
CMS-PSPC
Following the CMS Consensus Conference, four expert panel members provided additional feedback via email. From the preliminary final list of measures comprising 94 measures (Figure 2), the definitive CMS-PSPC was refined to 76 measures, spanning the entire perioperative period: 22 outcome measures, 18 process measures, and 36 structure measures (Figure 3 and Supplementary Material 4).
[image: Infographic outlining three sets of perioperative core measures: outcome, process, and structure. The core outcome set (blue) lists critical, important, and feasible outcomes such as wrong-site surgery, sepsis, mortality, venous thromboembolism, prolonged hospital stay, major complications, and postoperative recovery quality. The core process measures set (orange) includes critical and feasible measures like venous thromboembolism prophylaxis, glucose monitoring, antibiotic prophylaxis, surgical checklists, discharge planning, and pain assessment. The core structure measures set (gray) details the availability of essential equipment, medications, policies, protocols for emergencies, training, language support, transfer facilities, and mechanisms for feedback and adverse event review.]FIGURE 3 | Core Measure Set for Patient Safety in Perioperative Care: Included Outcome, Process and Structure Measures (European Union, 2022–2023). The Core Measure Set for Patient Safety in Perioperative Care, comprising 76 measures, is presented according to Donabedian’s quality of care conceptual model (outcome, process, and structure). The measures were tiered based on consensus ratings to reflect their relative importance and feasibility. This categorisation and tiered structure are intended to support flexible, context-specific selection of CMS subsets or prioritisation of measures for routine monitoring, benchmarking, and evaluation across diverse clinical settings.DISCUSSION
The CMS-PSPC comprises 76 measures that constitute a comprehensive, patient-centred framework for evaluating perioperative patient safety using structure, process, and outcome measures.
The development of this CMS followed a rigorous, multimethod iterative process aligned with the COMET guidance and compliant with the Core Outcome Set–STAndards for Development (COS-STAD) recommendations, the Core Outcome Set–STAndards for Reporting (COS-STAR) Statement, and methodological criteria for reporting Delphi studies [20, 21, 27, 36]. A modified eDelphi technique was applied to capture the perspectives and expertise from an EU-wide, multi-stakeholder and cross-disciplinary panel, including patients. The process employed a 9-point Likert scale and stringent consensus criteria to support a more selective inclusion of measures, an approach also adopted in other studies [48–53]. Feasibility was explicitly considered during the consensus process to improve its applicability in real-world healthcare settings, and the CMS broadened its scope beyond outcomes to include process and structure measures, enabling a comprehensive assessment of perioperative patient safety across all essential dimensions [10]. Similar methodological approaches have been employed in previous CMS and COS development efforts [54–56].
Despite successfully reducing the initial 247 measures to 76, the CMS-PSPC remains substantial, challenging its implementation in healthcare services. To mitigate this, two strategies are proposed: a) selecting a context-relevant subset of the CMS (Core Outcome Set, Core Process Measure Set, and Core Structure Measure Set) tailored to specific needs of the implementing healthcare service; and b) prioritising measures in resource-limited settings using the classification of critical or important measures. Healthcare services can, thus, adopt a modular implementation strategy tailored to their specific clinical context and available resources. For example, facilities with limited data-collection infrastructure may initially focus on foundational “critical and feasible structure measures” (e.g., existence and dissemination of protocol for major haemorrhage) assessed through routine administrative audits. Conversely, well-resourced healthcare services with established structure and process workflows can leverage advanced EHR systems to automate the monitoring of “important and feasible outcome measures” (e.g., perioperative haemorrhage), integrating these into clinical dashboards; this enables surgical teams to benchmark against EU-wide safety standards without additional manual data entry. Such a tiered approach facilitates targeted patient safety interventions, minimises administrative burden, and remains adaptable to diverse clinical settings. Although developed for the EU context, this flexible, modular design can also be implemented in non-EU healthcare systems, where it can be adapted to local resources and priorities.
The CMS-PSPC includes 22 outcome measures, a number consistent with other COS developed for routine care, which typically encompass more outcomes than research-focused sets [23]. These include mortality, adverse event-related, and resource use-related outcomes, commonly included in COS for surgical care or routine clinical settings, highlighting their importance across clinical conditions and healthcare contexts [19, 23, 52, 56]. While postoperative quality of recovery and unforeseen postoperative disability or harm were prioritised in the CMS-PSPC, other life-impact-related-outcomes were not included. The absence of outcomes related to social functioning, emotional wellbeing, and quality of life may reflect the underrepresentation of patient views, as the expert panel primarily consisted of healthcare professionals and no patients attended the CMS Consensus Conference. Research has shown that the inclusion of life-impact-related outcomes correlates with the degree of patient participation [23]. This gap may also reflect different priorities, as patients value long-term wellbeing, including emotional, social, and functional recovery, while healthcare professionals focus on system-level factors, such as protocol adherence and clinical outcomes within their control [57]. As a result, the CMS-PSPC likely underrepresents life-impact-related-outcomes, potentially limiting its ability to fully capture patient-centred aspects of perioperative safety and long-term wellbeing. To mitigate this gap, users may supplement the CMS with patient-prioritised measures when evaluating perioperative safety.
Structure measures showed highest consensus for inclusion, contrasting with prior research on patient safety that reported a lack of prioritisation for such measures [55]. This divergence may reflect the expert panel’s recognition of the foundational role that structural elements play in facilitating safe perioperative care as well as their comparatively easier assessment [10, 25].
Limitations
The feasibility of implementing outcome measures emerged as a challenge during the consensus process, with some experts emphasising the need for specific measurement instruments and others noting the burden associated with data collection. Low feasibility ratings (e.g., postoperative nausea and vomit, preoperative frailty assessment) may reflect varied interpretations of the term or the limited representation of outcomes research experts on the panel. Overcoming these issues will require identifying appropriate measurement instruments and leveraging high-quality health information systems [39].
The exclusive use of the English language throughout the consensus process may have hindered the participation of non-native English-speaking experts, as noted in other studies [50, 58].
Despite efforts to ensure balanced representation across gender, geography, and stakeholder groups, challenges in achieving equitable distribution likely influenced the consensus on the CMS-PSPC. Although patients constituted 10% of participants in the modified eDelphi technique, consistent with other studies, and despite the CMS Consensus Conference focusing on measures highly valued by patients, their absence from the Conference underscores the need for enhanced engagement strategies [20] and for consensus processes that explicitly integrate patient-prioritised outcomes.
Implications for Practice and Policy
By providing a standardised framework, the CMS-PSPC offers a robust tool for benchmarking patient safety performance across hospitals and health systems over time, facilitating the development of best practices, and driving quality improvement initiatives across the EU.
From a clinical perspective, the CMS-PSPC empowers healthcare professionals to compare practices and identify opportunities for continuous improvement in patient safety. For healthcare managers, systematically evaluating perioperative patient safety practices provides actionable insights, driving strategic improvements in patient outcomes and experiences by focusing on areas of subpar performance rather than assigning blame. At the policy level, the CMS-PSPC can inform payment and regulatory reforms, supporting evidence-driven policies that incentivise high-quality care and align healthcare services with the highest standards of patient safety.
Future Work
Future research should focus on developing effective strategies to integrate the CMS-PSPC assessments into routine clinical practice. A key next step is creating a practical handbook to guide clinical teams, IT departments, and healthcare managers in selecting appropriate measurement instruments and implementing IT-Ready Sets [59, 60]. Such a handbook would streamline data collection through standardised coding and offer advice on targeted implementation strategies that recognise organisational culture as a critical enabler of sustained use. Finally, evaluating the impact of CMS implementation on patient safety outcomes in diverse perioperative healthcare settings is vital for ensuring long-term effectiveness.
Conclusion
Developed within the SAFEST project, the CMS-PSPC establishes a standardised, patient-centred framework for assessing perioperative safety, integrating structure, process, and outcome measures. While full implementation may pose challenges, its categorisation into subsets and assessing importance allows for adaptable, context-specific implementation across healthcare services. By incorporating patient perspectives, supporting the evaluation of quality improvement initiatives, and enabling benchmarking across EU healthcare services, the CMS-PSPC has the potential to enhance surgical outcomes, patient safety, and patient experiences, driving system-wide improvements in perioperative care.
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Existence and dissemination of removing endotracheal tubes and
supraglottic airways policy
Availability of alternative language leaflets or videos and interpreters’

Existence and dissemination of internal policy for senior clinicians
on defined limits of care and resuscitation

Existence and dissemination of maintenance and replacement
programme policy for anaesthetic equipment

Adequate number of surgical theatres
Existence and dissemination of clinical team patients visit policy
Facilities for rest for on-call/on-duty staff are available

Existence and dissemination of internal policy for receiving patient
and caregiver feedback, including complaints
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