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Purpose of review

Routine monitoring of care quality is fundamental considering the high reported rates of preventable
perioperative morbidity and mortality. However, no set of valid and feasible quality indicators is available
as the gold standard for comprehensive routine monitoring of the overall quality of perioperative care. The
purpose of this review is to describe underlying difficulties, to summarize current trends and initiatives and
to outline the perspectives in support of suitable perioperative quality indicators.

Recent findings

Most perioperative quality indicators used in the clinical setting are based on low or no evidence.
Evidence-based perioperative quality indicators validated for research purposes are not always applicable
in routine care. Developing a core set of perioperative quality indicators for clinical practice may benefit
from matching feasible routine indicators with evidence-based indicators validated for research, from
evaluating additional new indicators, and from including patients views.

Summary

A core set of valid and feasible quality indicators is essential for monitoring perioperative care quality. The
development of such a set may benefit from matching evidence-based indicators with feasible standard
indicators and from including patients views.
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The goal of safety andquality initiatives is to improve
thequalityof care [1–3].Numerous safetyandquality
interventions have been developed and evaluated
[4,5]. Regarding perioperative care, however, there
is a shortage of valid and practicable measures that
can be used tomonitor overall patient outcomes and
care quality under the countless influences of chang-
ing diagnostic and therapeutic approaches, hospital
processes, patient profiles, workforce characteristics,
and quality interventions [6]. In particular, to date,
there is no generally accepted ‘gold standard’ set of
indicators to comprehensivelymonitor thequalityof
perioperative care [7,8].

The goals of this review are to describe difficul-
ties contributing to this shortcoming, to summarize
current initiatives supporting more suitable perio-
perative quality indicators and to outline future
perspectives. The emphasis is on anesthesia and
the perioperative care of adult patients. A nonsys-
tematic search of PubMed [9], Embase [10], Google
Scholar [11], Cochrane Library [12], Web of Science
Cited References Search [13], article reference lists,
and the internet was conducted. Articles published
between 2021 and 2022 were prioritized. Notably,
are used inconsistently and sometimes interchange-
ably in the literature, and hence in this review [14].
‘Perioperative’ describes all aspects of patient care
except surgery itself [15

&&

].
WHY IS IT IMPORTANT TO MEASURE THE
QUALITY OF PERIOPERATIVE CARE?

A systematic review found that approximately 20%
of surgical and 34% of ICU patients are harmed
during their hospital stay [16]. Perioperative
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KEY POINTS

� Routine monitoring of perioperative care quality is
critical because of high reported rates of preventable
perioperative morbidity and mortality.

� To date, no valid and feasible set of quality indicators
is available for monitoring patient outcomes and overall
quality of perioperative care.

� Developing a core set of quality indicators for assessing
perioperative care may benefit from matching feasible
routine indicators with evidence-based indicators
validated for research, from evaluating additional
indicators, and from including patients views.
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mortality ranged between 0.4% and 4% [17–19,20
&

].
Importantly, approximately 50% of patient harm
[16] and surgical mortality [21] may be preventable,
particularly deaths after complications, termed ‘fail-
ure to rescue’ [22].

Anesthesia-specific mortality risk is very low
(approximately 1:100 000 [3]), but anesthesia
management can impact the overall incidence of peri-
operativecomplications [23].Themajorityofperioper-
ative complications and deaths occur postoperatively
on theward [24], and anesthesiologistsmaymissmost
of them. Patients experiencing postoperative acute
renalfailure,myocardial infarction,orstrokehavehigh
rates of failure to rescue, which typically occurs during
the first postoperative week [19,25–28]. Postoperative
infections typically occur even later [28].

Modifiable features of perioperative manage-
ment may impact such outcomes. For example,
using peripheral nerve blocks for primary hip and
knee arthroplasty was associated with significantly
lower rates of postoperative complications [29].
Moreover, intraoperative anesthesia handovers
[30

&

,31] as well as staffing ratios of supervising anes-
thesiologists [32

&

] were related to higher rates of
postoperative mortality and complications. Hence,
monitoring overall postoperative complications
and mortality is crucial.

Qualitymonitoring can be used in different ways.
First, forquality improvement [14],quality indicators are
used for internal improvementwithin institutions. For
example, quality data helped identify a high rate of
failed brachial plexus blocks in a Norwegian anesthe-
sia department, which could be reduced by service
reorganization and improved use of ultrasound [33].
Second, forquality assurance [14], quality indicators are
used for external reporting. For example, an excessive
adjusteddeath rateat thepediatric cardiac surgeryunit
in Bristol (UK) led to an external investigation [34].
After recommendations were implemented, it
dropped from 29% to 3% within 3years [34].
0952-7907 Copyright © 2023 The Author(s). Published by Wolters Kluwe
WHY IS IT DIFFICULT TO DEFINE
‘SUITABLE’ QUALITY INDICATORS FOR
ROUTINE PERIOPERATIVE CARE?

High demands on quality indicators may explain
the difficulty to find a suitable indicator set for
perioperative care: considering Donabedian’s
widely accepted model of care quality, such indica-
tors should cover together the structures, processes,
and outcomes of care [35]. They are used to evaluate
the implementation of guideline-recommended
interventions, improve care processes, and assess
patient outcomes [36

&

,37].
Good quality indicators should measure some-

thing important in a scientifically sound and practically
feasible way [38–40] and have the potential for future
improvements [41

&&

]. However, healthcare quality is a
broad concept consisting of different aspects and
attributes that describe the expectations of different
stakeholders [7]. For example, safety may be crucial
forpatients [42],while efficiencyor cost-effectiveness
may be particularly important for healthcare admin-
istrators or funders [43]. Hence, it is difficult to find
few quality indicators that are generally meaningful.
Furthermore, quality indicators should also produce
reliable and valid results [39]. However, several sys-
tematic reviews found that most quality indicators
used in routine perioperative care were based on
low level or no scientific evidence [7,44,45

&

,46
&&

].
Conversely, clinical indicators should be feasible
and applicable for potential audiences [39], but
evidence-based indicators validated for research
purposes are not always practicable in routine care.
Examples are presented in the following sections.
PERIOPERATIVE QUALITY INDICATOR
SETS VALIDATED FOR RESEARCH
PURPOSES

Some quality indicator sets validated for use in clin-
ical trialsmay be beneficial for assessing the evidence
level of similar routine measure candidates.

The Core Outcome Measures for Perioperative
and Anesthetic Care-Standardized Endpoints in
Perioperative Medicine (COMPAC-StEP) initiative
seeks to harmonize outcome reporting in perioper-
ative trials [15

&&

,47]. COMPAC seeks consensus
on what to measure and StEP on how to measure it
[15

&&

]. The COMPAC core set represents a minimum
of outcomes to be reported in perioperative tri-
als [15

&&

]. It was based on a systematic review to
identify suitable measures, a survey of patients,
their carers, clinicians, and researchers to rate their
importance, and a Delphi process with representa-
tives of all groups. This outcome set included post-
operativemortality andmorbidity, lengthof hospital
stay, unplanned readmission, and patient-centered
r Health, Inc. www.co-anesthesiology.com 209



Ethics, economics and outcomes
outcomes [15
&&

]. Other StEP publications have
described ‘how’ to exactly measure these outcomes
[15

&&

,47–55]. For example, the StEP Consensus Clin-
ical Indicators presented a set of eight clearly defined
outcome indicators for research uses, including sur-
gical site infection at 30days, strokewithin 30days of
surgery, death within 30days of coronary artery
bypass grafting, death within 30days of surgery,
admission to the intensive care unit within 14days
of surgery, readmission to thehospitalwithin30days
of surgery, and length of hospital stay (with or with-
out in-hospital mortality) [53]. Expert researchers
rated them as valid, reliable, easy to use, and clearly
defined [53]. Other StEP publications provide further
definitions for research, including cardiovascular
outcomes [50], infection and sepsis [49], pulmonary
complications [51], postoperative cancer outcomes
[52], renal endpoints [54],patient-centeredoutcomes
[48], and patient comfort [55].
QUALITY INDICATORS VALIDATED FOR
PARTICULAR ASPECTS OF
PERIOPERATIVE CARE

Certain indicators have been developed and vali-
dated for defined areas or aspects of perioperative
care. For example, structure indicators describe the
presence of organizational resources, while process
indicators may allow the identification of necessary
changes in care processes [56]. In a recent systematic
review, 7 structure and 35 process indicators had a
high scientific level of 1 [57,58].

Specific quality indicators have also been
described for monitoring particular areas of care,
forexampleperioperativepatient safety [56], regional
anesthesia [46

&&

], perioperative pain management
[59

&

], obstetric anesthesia [60], cardiovascular assess-
ment and management of patients undergoing non-
cardiac surgery [36

&

,37], cardiac anesthesia [61,62],
or temperature management [63]. Importantly, fail-
ure to rescue is increasingly supported as a quality
indicator [22] because it reflects the ability of hospi-
tals to treat complications early and prevent deaths
[22,64

&

].
PATIENT VIEWS AS THE ESSENTIAL
PERSPECTIVE: PATIENT-REPORTED
EXPERIENCE MEASURES AND PATIENT-
REPORTED OUTCOME MEASURES

The indicators discussed thus far represent a mostly
professional viewonquality, butasDonabediannoted
in1988, patient satisfaction is indispensable inquality
assessments [35]. The health economic concept of
‘value’ is defined as health outcomes (that matter to
patients) achieved per dollar spent [65,66] It offers a
210 www.co-anesthesiology.com
financial incentive for value-based interventions. Sur-
prisingly, patient-centered metrics were rare among
published clinical indicators [44] andmissing as study
endpoints [67] or in clinical indicator sets [68].

Patient-reported outcome measures (PROMs) [69]
are patients’ views on their health status [70], for
example, quality of recovery [71

&

,72]. Patient-
reported experience measures (PREMs) [69] are views
on their care experience, for example, communica-
tion with staff [70]. The 15-item quality of recovery
(QoR-15) questionnaire [73] for research may be
considered for routine use: completed in a few
minutes [71

&

], it provides a summary measure of
patient well being [48].
EXAMPLES OF QUALITY INDICATOR SETS
EMPIRICALLY DEVELOPED IN CLINICAL
PRACTICE

Professional societies and other organizations have
practically developed and worked with perioperative
quality indicators for a long time. Such empirical
indicators often lack a robust basis of scientific evi-
dence [7,44,45

&

,46
&&

], but they are usually feasible in
routine care. Several anesthesiologists’ societies have
published perioperative quality indicator sets on the
internet (for details and abbreviations, see Table 1).

There are noticeable features of these very heter-
ogeneous sets. For example, data linkage to other
registries is possiblewith theDanishAnesthesiaData-
base (DAD) [68] and the PQIP Programme run by the
RCoA in the UK [81,82,90]. In addition, the DAD
allows day-to-day reporting [68]. The Swiss SSAPM
databasehasbeenused for relevantpracticalanalyses,
for example, projecting anesthesia drug supply dur-
ing the pandemic [78] or estimating future anesthesi-
ologist workforce shortages [91]. On a supranational
level, the WFSA has published an indicator set for
tracking timely access to safe surgical, anesthesia and
obstetric care at the national level [87

&

,88]. The Hel-
sinki Declaration on Patient Safety inAnesthesiology
launched by the European Society of Anesthesiology
and IntensiveCare (ESAIC) andpartnerorganizations
in 2010 [3] contains 17 ‘principal requirements’ that
resemble structure quality indicators (e.g., monitor-
ing standards, safety protocols, and reports about
safety, morbidity and mortality) [92].
CHALLENGES IN ESTABLISHING A
ROUTINE CORE SET OF PERIOPERATIVE
QUALITY INDICATORS

Numerous problems complicate the establishment
of a generally accepted, standardized, valid, feasible,
and short but comprehensive core set of perioper-
ative quality indicators. Indicator sets in clinical use
Volume 36 � Number 2 � April 2023
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are rarely based on high levels of evidence [7,44,
45

&

,46
&&

]. Composition of such sets and indicator
definitions may be strikingly heterogeneous (see
Table 1). Indeed, inconsistent indicator definitions
canmake it impossible to use qualitymonitoring for
comparing clinical results with research results or
for comparing results obtained with different sys-
tems. For example, the postoperative follow-up
period used for assessing mortality may range from
24h [41

&&

,76], 72h [79], until discharge from the
PACU [85], until hospital discharge (up to 30days)
[87

&

], 30days, or 90days [68] (see Table 1). Further-
more, the validity of indicator sets may be limited
if important aspects of care are not represented,
for example, if patient-centered metrics are under-
represented in existing indicator sets or as study
endpoints [44,67,68].

Practical obstacles may hinder the implementa-
tion of quality monitoring: time, funding, necessary
structures, technical requirementsmay be lacking, or
employee compliancemay be poor [41

&&

,56,93
&&

]. An
importantproblemis that existingdatacanbehardto
utilize for quality purposes [56,93

&&

]. In anAustralian
study, clinicians had limited access to data exports,
which was a significant barrier to the utilization
of such data [93

&&

]. Learning opportunities are also
limited if registries containing complementary infor-
mation, for example, anesthetic and surgical regis-
tries, cannot be linked [94]. Furthermore,mandatory
data reported togovernment agencies orotherorgan-
izations may be published too late to benefit clinical
frontlinequalitymanagement. For example, thepub-
lication of national in-hospital mortality rates by
the Swiss Federal Office of Public Health can take
up to approximately two years [95,96].
OPPORTUNITIES FOR ESTABLISHING A
ROUTINE CORE SET OF PERIOPERATIVE
QUALITY INDICATORS

In view of themultiple perspectives involved in qual-
ity monitoring, developing a core set requires close
cooperationofall involved.Becauseprofessional soci-
eties are usually strongly connected to current
research activities as well as to practice development
intheir fields, theycanassumeaprominentrole inthe
promotion of a standardized, valid, and feasible core
set, together with research and clinical institutions,
governmental agencies, and other organizations.

For example, future efforts to establish such a set
may benefit from approaches that seek to match
well validated evidence-based measures developed
for research purposes with the feasibility and usabil-
ity of empirical indicators developed in clinical
practice. Accordingly, the Patient Safety andQuality
Committee of ESAIC has launched the ESAIC
212 www.co-anesthesiology.com
Quality Indicator Project (EQUIP) [97], a survey of
National Anesthesiologists Societies (NAS) to under-
stand if these societies provide their members with
a set of quality indicators and a data collection
system, and to review such existing clinical indica-
tors in comparison with published indicators [97].
This may contribute to establishing a comprehen-
sive core set of perioperative quality indicators [97].

In addition, professional societies can support
research and practice development aimed at advanc-
ing indicator contents. New modifiable risk factors
emerging from research may be evaluated as quality
indicators (e.g., anesthesia handovers [30

&

,31], staff-
ing [32

&

]). In terms of value [65,66], the perspectives
of patients and their caregivers should be included
in indicator research [15

&&

] and development [98].
Importantly, the content validity of a new set com-
posed of validated indicators needs to be assessed
again in its entirety [40].

Furthermore, professional societies may contrib-
ute to increasing the utilization of existing data for
quality purposes. For example, a study coordinated
from the Australian and New Zealand College of
Anesthetists (ANZCA) Clinical Trials Network
(CTN) found inconsistent use of existing data for
quality purposes and suggested the establishment
of a national perioperative outcomes registry [93

&&

].
Cooperation between professional societies and gov-
ernmental agencies or other organizations may also
contribute to realizing the link between registries to
enhance learning opportunities [68,80,82,94].

Finally, obstacles at local levels are not easy to
overcome. Until a generally accepted, valid and
feasible core set of perioperative quality indicators
equipped with the necessary infrastructure becomes
available, clinicians and institutions may choose
pragmatic solutions using locally tailored quality
indicators based on national requirements and local
priorities (e.g., following critical incident reports).
Priority should be given to outcomes that matter to
patients [65,66] and to reliable, valid, feasible and
usable methods of measurement [38].
CONCLUSION

Considering high rates of preventable perioperative
patient harm, monitoring the quality of perioper-
ative care is a priority. To date, no ‘gold standard’ set
of routine perioperative quality indicators is avail-
able. Most quality indicators used in routine peri-
operative care are based on low levels of evidence,
while some of the high-level indicators validated for
research use may not be feasible in routine practice.
Future research and practice development may ben-
efit from matching evidence-based and feasible
indicators, from evaluating additional indicators
Volume 36 � Number 2 � April 2023
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using new evidence, and from including patients’
views. In the absence of a gold standard set of
indicators, a pragmatic approach to quality moni-
toring is necessary.

Acknowledgements

Assistance with manuscript editing and formatting was
obtained from American Journal Experts (AJE, Durham,
NC, USA; http://www.aje.com/en).
Financial support and sponsorship

The work for this review was funded by the author. Open
access Article Processing Charges (APC) were funded at
no cost to the author in accordance with the Wolters
Kluwer / Consortium of Swiss Academic Libraries (CSAL)
Agreement.

Conflicts of interest

The author is Past Chair of the Patient Safety and
Quality Committee, European Society of Anesthesiology
(ESA), Brussels, Belgium; Member of the Data and
Quality Committee, Swiss Society for Anesthesiology
and Resuscitation (SGAR), Bern, Switzerland; Associate
Lecturer, University of Zurich, Switzerland; and Lecturer,
Z-INA Nursing School, Zurich, Switzerland.
REFERENCES AND RECOMMENDED
READING
Papers of particular interest, published within the annual period of review, have
been highlighted as:

& of special interest
&& of outstanding interest
1. Kohn LT, Corrigan JM, Donaldson MS. To err is human: building a safer health
system. Washington, DC: National Academy Press; 2000.

2. Department of Health. An organisation with a memory - report of an expert
group on learning from adverse events in the NHS. London: The Stationary
Office; 2000.

3. Mellin-Olsen J, Staender S, Whitaker DK, et al. The Helsinki declaration on
patient safety in anaesthesiology. Eur J Anaesthesiol 2010; 27:592–597.

4. Shekelle PG, Wachter RM, Pronovost PJ, et al. Making healthcare safer II: an
updated critical analysis of the evidence for patient safety practices. Com-
parative effectiveness review no. 211. Rockville, MD: Agency for Healthcare
Research and Quality; 2013.

5. Hall K, Shoemaker-Hunt S, Hoffman L, et al. Making healthcare safer III: a
critical analysis of existing and emerging patient safety practices. AHRQ
Publication No. 20-0029-EF. Rockville, MD: Agency for Healthcare Research
and Quality; 2020.

6. Newport M, Smith AF, Lewis SR. An arrow pointing somewhere: qualitative
study of the Helsinki declaration on patient safety and its role in European
anaesthesiology. Eur J Anaesthesiol 2020; 37:1–4.

7. Haller G, Stoelwinder J, Myles PS, et al. Quality and safety indicators in
anesthesia: a systematic review. Anesthesiology 2009; 110:1158–1175.

8. Gilhooly D, Chazapis M, Moonesinghe SR. Prioritisation of quality indicators for
elective perioperative care: a Delphi consensus. Perioper Med (Lond) 2020; 9:8.

9. National Library of Medicine. PubMed. 2022. Available at: https://pubmed.
ncbi.nlm.nih.gov/ [Accessed 19 November 2022].

10. Elsevier. Embase. Amsterdam, NL: Elsevier; 2022.
11. Google. Google Scholar. Mountain View, CA, USA: Google LLC; 2022.
12. Wiley. Cochrane Library. Hoboken, NJ, USA: John Wiley & Sons, Inc.; 2022.
13. Clarivate. Web of ScienceTM, cited references search. Philadelphia, PA,

USA: Clarivate Analytics; 2022.
14. Quentin W, Partanen VM, Brownwood I, et al. Measuring healthcare quality.

In: Busse R, Klazinga N, Panteli D, Quentin W, editors. Improving healthcare
quality in Europe characteristics, effectiveness and implementation of differ-
ent strategies. Copenhagen: European Observatory on Health Systems and
Policies; 2019. pp. 31–62.
0952-7907 Copyright © 2023 The Author(s). Published by Wolters Kluwe
15.
&&

Boney O, Moonesinghe SR, Myles PS, et al. Core Outcome Measures for
Perioperative and Anaesthetic Care (COMPAC): a modified Delphi process
to develop a core outcome set for trials in perioperative care and anaesthesia.
Br J Anaesth 2022; 128:174–185.

The COMPAC core set represents a minimum of outcomes to be reported in
anesthesia and perioperative medicine trials. The final set was based on a
systematic review to identify suitable measures, a survey of patients, their care
givers, clinicians, and researchers to rate their importance, and a Delphi process
with representatives of all groups.
16. Panagioti M, Khan K, Keers RN, et al. Prevalence, severity, and nature of

preventable patient harm across medical care settings: systematic review and
meta-analysis. BMJ 2019; 366:L4185.

17. Weiser TG, Gawande A. Excess surgical mortality: strategies for improving
quality of care. In: Debas H, Donkor P, Gawande A, Jamison DT, Kruk M, Mock
CN, editors. Essential surgery: disease control priorities third edition. Vol. 1.
Washington, DC: The International Bank for Reconstruction and Develop-
ment/The World Bank; 2015. pp. 279–305.

18. Pearse RM, Moreno RP, Bauer P, et al. Mortality after surgery in Europe: a
7day cohort study. Lancet 2012; 380:1059–1065.

19. Vascular Events in Noncardiac Surgery Patients Cohort Evaluation (VISION)
Study Investigators. Spence J, LeManach Y, et al. Association between
complications and death within 30 days after noncardiac surgery. CMAJ
2019; 191:E830–E837.

20.
&

Fowler AJ, Wan YI, Prowle JR, et al. Long-term mortality following
complications after elective surgery: a secondary analysis of pooled
data from two prospective cohort studies. Br J Anaesth 2022; 129:588– 597.

According to this secondary analysis of pooled data from two prospective cohort
studies of surgical patients, postoperative complications are associated with a
significant risk of death during the first year after surgery.
21. Chen A, Retegan C, Vinluan J, et al. Potentially preventable deaths in the

Victorian audit of surgical mortality. ANZ J Surg 2017; 87:17–21.
22. Portuondo JI, Shah SR, Singh H, et al. Failure to rescue as a surgical quality

indicator: current concepts and future directions for improving surgical out-
comes. Anesthesiology 2019; 131:426–437.

23. Fleisher LA. Risk of anesthesia. In: Miller RD, editor. Miller’s anesthesia.
Philadelphia: Churchill Livingstone, Elsevier; 2010. pp. 969–999.

24. Sessler DI, Saugel B. Beyond ‘failure to rescue’: the time has come for
continuous ward monitoring. Br J Anaesth 2019; 122:304–306.

25. Cauley CE, Anderson G, Haynes AB, et al. Predictors of in-hospital post-
operative opioid overdose after major elective operations: a nationally repre-
sentative cohort study. Ann Surg 2017; 265:702–708.

26. Ghaferi AA, Birkmeyer JD, Dimick JB. Complications, failure to rescue, and
mortality with major inpatient surgery in medicare patients. Ann Surg 2009;
250:1029–1034.

27. Ghaferi AA, Birkmeyer JD, Dimick JB. Variation in hospital mortality associated
with inpatient surgery. N Engl J Med 2009; 361:1368–1375.

28. Wakeam E, Hyder JA, Tsai TC, et al.Complication timing and association with
mortality in the American College of Surgeons’ National Surgical Quality
Improvement Program database. J Surg Res 2015; 193:77–87.

29. MemtsoudisSG,CozowiczC,Bekeris J,etal.Peripheral nerveblockanesthesia/
analgesia for patients undergoing primary hip and knee arthroplasty: recom-
mendations fromtheInternationalConsensusonAnesthesia-RelatedOutcomes
after Surgery (ICAROS) group based on a systematic review andmeta-analysis
of current literature. Reg Anesth Pain Med 2021; 46:971–985.

30.
&

Sun LY, Jones PM, Wijeysundera DN, et al. Association between handover of
anesthesiology care and 1-year mortality among adults undergoing cardiac
surgery. JAMA Netw Open 2022; 5:e2148161.

In this retrospective cohort study, handover of anesthesia care during cardiac
surgical procedures was associated with higher 30-day and 1-year mortality rates
and increased healthcare resource use.
31. Abraham J, Pfeifer E, Doering M, et al. Systematic review of intraoperative

anesthesia handoffs and handoff tools. Anesth Analg 2021; 132:1563–1575.
32.
&

Burns ML, Saager L, Cassidy RB, et al. Association of anesthesiologist
staffing ratio with surgical patient morbidity and mortality. JAMA Surg
2022; 157:807–815.

This retrospective, matched cohort study found that increasing overlapping cover-
age by anesthesiologists is associated with increased surgical patient morbidity
and mortality.
33. Gisvold SE, Fasting S. How dowe know that we are doing a good job - can we

measure the quality of our work? Best Pract Res Clin Anaesthesiol 2011;
25:109–122.

34. Jarman B. Quality of care and patient safety in the UK: the way forward after
Mid Staffordshire. Lancet 2013; 382:573–575.

35. Donabedian A. The quality of care. How can it be assessed? JAMA 1988;
260:1743–1748.

36.
&

Gencer B, Gale CP, Aktaa S, et al. European Society of Cardiology quality
indicators for the cardiovascular preoperative assessment and management of
patients considered for noncardiac surgery. Developed in collaborationwith the
European Society of Anaesthesiology & Intensive Care. Eur Heart J Qual Care
Clin Outcomes 2022. [Online ahead of print]. doi: 10.1093/ehjqcco/qcac057.

This study presents quality indicators for cardiovascular assessment and manage-
ment of patients with risk factors who are considered for or are undergoing
noncardiac surgery. The indicators are supported by evidence from the literature
and are underpinned by expert consensus.
r Health, Inc. www.co-anesthesiology.com 213

http://www.aje.com/en
https://pubmed.ncbi.nlm.nih.gov/
https://pubmed.ncbi.nlm.nih.gov/


Ethics, economics and outcomes
37. Aktaa S, Batra G, Wallentin L, et al. European Society of Cardiology
methodology for the development of quality indicators for the quantification
of cardiovascular care and outcomes. Eur Heart J Qual Care Clin Outcomes
2022; 8:4–13.

38. Dimick JB.What makes a ‘good’ quality indicator? Arch Surg 2010; 145:295.
39. National Quality Forum. Measure evaluation criteria. Washington, DC:

National Quality Forum; 2022. https://www.qualityforum.org/Measuring_Per
formance/Submitting_Standards/Measure_Evaluation_Criteria.aspx.

40. Schang L, Blotenberg I, Boywitt D. What makes a good quality indicator set?
A systematic review of criteria. Int J Qual Healthcare 2021; 33:mzab107.

41.
&&

Ziemann S, Coburn M, Rossaint R, et al. Implementation of anesthesia quality
indicators in Germany: a prospective, national, multicenter quality improve-
ment study. Anaesthesist 2021; 70:38–47.

This multicenter quality improvement study in Germany found that implementation
of a set of ten quality indicators was proven to be mostly feasible in the participating
German hospitals. However, none of the hospitals had implemented all ten
indicators. Obstacles to implementation are also discussed.
42. Iedema RA, Angell B.What are patients’ care experience priorities? BMJQual

Saf 2015; 24:356–359.
43. Sharma R, Moied S, Raikwar S, et al. Functional outcomes and quality of

recovery after anaesthesia and surgery – outreaching towards protracted
goals. Indian J Anaesth 2022; 66:S133–S136.

44. Chazapis M, Gilhooly D, Smith AF, et al. Perioperative structure and process
quality and safety indicators: a systematic review. Br J Anaesth 2018;
120:51–66.

45.
&

Joseph JM, Gori D, Curtin C, et al. Gaps in standardized postoperative pain
management quality measures: a systematic review. Surgery 2022;
171:453–458.

This systematic review identified a dearth of published postoperative pain manage-
ment quality measures, highlighting the need for more rigorous evidence and
widely endorsed postoperative pain quality measures.
46.
&&

Hamilton GM, MacMillan Y, Benson P, et al. Regional anaesthesia quality
indicators for adult patients undergoing noncardiac surgery: a systematic
review. Anaesthesia 2021; 76(Suppl 1):89–99.

This systematic review identified a total of 68 quality indicators related specifically
to regional anesthesia. Most indicators (84%) were based on low levels of
evidence.
47. Myles PS, Grocott MP, Boney O, et al. Standardizing end points in perio-

perative trials: towards a core and extended outcome set. Br J Anaesth 2016;
116:586–589.

48. Moonesinghe SR, Jackson AIR, Boney O, et al. Systematic review and
consensus definitions for the Standardised Endpoints in Perioperative
Medicine initiative: patient-centred outcomes. Br J Anaesth 2019; 123:
664–670.

49. Barnes J, Hunter J, Harris S, et al. Systematic review and consensus defini-
tions for the Standardised Endpoints in Perioperative Medicine (StEP)
initiative: infection and sepsis. Br J Anaesth 2019; 122:500–508.

50. Beattie WS, Lalu M, Bocock M, et al. Systematic review and consensus
definitions for the Standardized Endpoints in Perioperative Medicine (StEP)
initiative: cardiovascular outcomes. Br J Anaesth 2021; 126:56–66.

51. Abbott TEF, Fowler AJ, Pelosi P, et al. A systematic review and consensus
definitions for Standardised End-Points in Perioperative Medicine: pulmonary
complications. Br J Anaesth 2018; 120:1066–1079.

52. Buggy DJ, Freeman J, Johnson MZ, et al. Systematic review and consensus
definitions for Standardised Endpoints in Perioperative Medicine: postopera-
tive cancer outcomes. Br J Anaesth 2018; 121:38–44.

53. Haller G, Bampoe S, Cook T, et al. Systematic review and consensus
definitions for the Standardised Endpoints in Perioperative Medicine initiative:
clinical indicators. Br J Anaesth 2019; 123:228–237.

54. McIlroy DR, Bellomo R, Billings FTt, et al. Systematic review and consensus
definitions for the Standardised Endpoints in Perioperative Medicine (StEP)
initiative: renal endpoints. Br J Anaesth 2018; 121:1013–1024.

55. Myles PS, Boney O, Botti M, et al. Systematic review and consensus
definitions for the Standardised Endpoints in Perioperative Medicine (StEP)
initiative: patient comfort. Br J Anaesth 2018; 120:705–711.

56. Emond YE, Stienen JJ, Wollersheim HC, et al. Development and measure-
ment of perioperative patient safety indicators. Br J Anaesth 2015;
114:963–972.

57. Chazapis M, et al. Supplementary data to: Chazapis M, et al., Br J Anaesth
2018;120:51–66. Available at: https://www.bjanaesthesia.org/cms/10.1016/
j.bja.2017.10.001/attachment/e6925e0e-bd6f-493c-a4db-5824c2c25735/
mmc1.docx.

58. Phillips B, Ball C, Sackett D, et al.Oxford centre for evidence-basedmedicine:
levels of evidence. Oxford, UK: Oxford Centre for Evidence-Based Medicine;
2009.

59.
&

Pogatzki-Zahn EM, Liedgens H, Hummelshoj L, et al. Developing consensus
on core outcome domains for assessing effectiveness in perioperative pain
management: results of the PROMPT/IMI-PainCare Delphi Meeting. Pain
2021; 162:2717–2736.

This international consensus study involving international stakeholder groups and
patient representatives identified 5 outcome domains (‘what to measure’) for pain
management after surgery.
214 www.co-anesthesiology.com
60. Bamber JH, Lucas DN, Plaat F, et al. The identification of key indicators to
drive quality improvement in obstetric anaesthesia: results of the Obstetric
Anaesthetists’ Association/National Perinatal Epidemiology Unit collaborative
Delphi project. Anaesthesia 2020; 75:617–625.

61. Del Rio JM, Abernathy JJ, Taylor MA, et al. The adult cardiac anesthesiology
section of STS adult cardiac surgery database: 2020 update on quality and
outcomes. J Cardiothorac Vasc Anesth 2021; 35:22–34.

62. Guhabiswas R, Chowdhury SR, Narayan P. Validated tool for quality assess-
ment of anesthesia services by cardiac surgeons. Ann Card Anaesth 2021;
24:190–196.

63. Scott AV, Stonemetz JL, Wasey JO, et al. Compliance with surgical care
improvement project for body temperature management (SCIP Inf-10) is
associated with improved clinical outcomes. Anesthesiology 2015; 123:
116–125.

64.
&

Rosero EB, Romito BT, Joshi GP. Failure to rescue: a quality indicator for
postoperative care. Best Pract Res Clin Anaesthesiol 2021; 35:575–
589.

This review article provides an in-depth discussion of failure to rescue. It describes
failure to rescue as a quality indicator for postoperative care.
65. Porter ME. What is value in healthcare? N Engl J Med 2010; 363:

2477–2481.
66. Porter ME, Larsson S, Lee TH. Standardizing patient outcomes measurement.

N Engl J Med 2016; 374:504–506.
67. Hollmann MW, de Korte-de Boer D, Boer C, et al. The routine posTsuRgical

anesthesia visit to improve patient outComE (TRACE) study: lessons learned.
Br J Anaesth 2021; 127:e140–e142.

68. Antonsen K, Rosenstock CV, Lundstrom LH. The Danish anaesthesia data-
base. Clin Epidemiol 2016; 8:435–438.

69. Black N, Varaganum M, Hutchings A. Relationship between patient reported
experience (PREMs) and patient reported outcomes (PROMs) in elective
surgery. BMJ Qual Saf 2014; 23:534–542.

70. Kingsley C, Patel S. Patient-reported outcome measures and patient-reported
experience measures. BJA Educ 2017; 17:137–144.

71.
&

Myles PS, Shulman MA, Reilly J, et al.Measurement of quality of recovery after
surgery using the 15-item quality of recovery scale: a systematic review and
meta-analysis. Br J Anaesth 2022; 128:1029–1039.

This systematic review describes the QoR-15 quality of recovery scale as a
valid, reliable, and responsive patient-centered outcome metric for surgical
patients.
72. Leger M, Campfort M, Cayla C, et al. Postoperative quality of recovery

measurements as endpoints in comparative anaesthesia studies: a systematic
review. Br J Anaesth 2021; 126:e210–e212.

73. Stark PA, Myles PS, Burke JA. Development and psychometric evaluation of a
postoperative quality of recovery score: the QoR-15. Anesthesiology 2013;
118:1332–1340.

74. German Society of Anaesthesiology and Intensive Care Medicine (Deutsche
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