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Abstract

A Core Measure Set (CMS) is an agreed standardized group of measures that should be
measured and reported in future research or practice within a clinical area or a specific
condition. This study undertook the development of a CMS for Patient Safety through a two-
round, web-based Delphi consensus approach, in the context of the “Improving quality and
patient SAFEty in surgical care through STandardisation and harmonisation of perioperative
care in Europe” (SAFEST) project - a collaborative, patient-centered and evidence-based
European Union-funded project that aims to generate action-oriented evidence in
perioperative care. We developed an Initial List of Indicators via an umbrella review following
the deployment of an e-Delphi method with an inclusive panel of experts to prioritize indicators
towards a consensualized Final List of Indicators (FLI). All indicators were assessed for both
importance and feasibility. After the two rounds of the e-Delphi consensus method we
observed 13 preoperative indicators (~40.6% of the initial number), 24 intraoperative
indicators (~66.7%), 25 postoperative indicators (~20.3%) and 23 mixed period indicators
(~41.1%) met consensus criteria for both importance and feasibility. Higher scores were
detected in importance ratings compared to feasibility across all groups of indicators.
Importantly, numeric averages regarding pain-related indicators differed in the assessment of
patients when compared to that of HCPs. This work not only informs future SAFEST iterations
but also sets a precedent for research into valid, patient-centered, and action-oriented

perioperative safety indicators.
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1. Introduction

1.1. Global context

The World Health Organization (WHO) defines patient safety as a framework of organized
activities towards cultures, processes, procedures, behaviors, technologies and environments
in health care that consistently and sustainably lower risks, reduce the occurrence of avoidable
harm, make errors less likely and reduce the impact of harm when it does occur (1).
Advancing patient safety has become a paramount concern in healthcare research and
practice. Since the notable publication of the “To Err is Human” report by the Institute of
Medicine (IOM) in 2000 (2), much attention has been brought to the general public as well as
governmental agencies on the central importance of patient safety for the delivery of quality

healthcare services.

In 2015, all 193 member states of the United Nations (UN) committed to engage in efforts to
achieve Universal Health Coverage (UHC) (3). By definition, this means that all individuals
and respective communities should receive adequate health services without suffering

financial hardship.

However, although UHC comprises the full spectrum of essential, good quality health services,
these should not be achieved at the expense of the foundational bioethics precept first do no
harm (primum non nocere), from which derives the principle of non-maleficence in Medicine

(4). Therefore, patient safety is considered paramount to the achievement of UHC.

1.2. Prevalence and consequences of unsafe care

A significant volume of evidence points toward a non-negligible prevalence of unsafe care in
different healthcare delivery settings. Approximately 10% of patients receiving in-hospital care
are estimated to experience adverse events, with a relevant proportion of these incidents
being avoidable (5,6). A recent work by Bates et al. showed that notwithstanding the global
efforts to tackle this issue in recent years, it remains rather prevalent and, as such, extremely
relevant. Analysing a random sample of 2809 hospital admissions, they identified at least one

adverse event in 23,6% (7).

Based on an analytic modelling approach of observational studies, adverse events are
reported to amount to 42.7 million annually worldwide, and may account for the loss of 23
million disability-adjusted life years (DALYS) per year (8).

While hospital data is more thoroughly explored in the literature, patient safety is critical across

all levels of care.



According to an Organization for Economic Co-Operation and Development (OECD) report,
safety lapses occur between 1 and 24 times in every 100 primary care consultations and even
though harm in primary care might be less visible compared to harm related to hospital-based
interventions the total impact is not inferior (9).

A pivotal European study published in 2012 including 498 hospitals from 28 countries found
that the mortality rate for patients undergoing surgery was higher than previously thought (10).
Further evidence points towards a proportion of severe seriousness among in-hospital

adverse events that could amount to over 30% (7).

Some approaches tailored to tackle surgery-specific impacts of harmful care have already
been implemented. The creation and enforcement of a checklist based on the WHO Surgical
Checklist effectively decreased mortality in a group of patients undergoing non-day case
surgery in a Dutch university hospital (11). Another impacted area by the WHO Surgical
Checklist was anaesthesia-related mortality. It has reportedly dropped from 357 to 34 deaths
per million in the United States over the last three decades (12).

In addition to directly affecting the lives of patients and their carers, unsafe care also bears a
substantial economic impact. Based on OECD insights publicly reported, 1 in 10 US dollars
spent on health care of high-income countries was spent in managing the consequences of

safety errors (13).

Taking into consideration the significant magnitude and burden of the adverse events,
particularly those related to surgery, in terms of mortality and morbidity, its’ undeniable
socioeconomic relevance as well as how enforceable it is, Patient Safety must be seen as a

global public health concern.

1.3. Core Measurement Sets and the Delphi method

A Core Measure Set (CMS) is an agreed standardized group of measures that should be
measured and reported in all future research of practice for a specific condition or clinical area
(14). These sets do not imply that outcomes in a particular trial should be restricted to those
in the CMS. Rather, there is an expectation that the core outcomes will always be collected
and reported, and that researchers will continue to explore other outcomes (15). The use of
CMS might also bear an important impact on benchmarking for healthcare delivery services
(16).

Multiple publications have reported the use of the Delphi method as a key pillar to the

development of a CMS in different areas (17-20).



The Delphi method is a systematic method used for structuring the process of communication
within a group of individuals. The method is reported to have been first developed in the 1950s
by the RAND Corporation as a way to obtain the collective judgment of experts on complex
issues related to military policy (21), and is often employed to gather and synthesize the
opinions of experts in a particular field.

Since its inception, the Delphi method has been widely used in a variety of fields, including
management, engineering, social science, and public health. It is particularly useful in
situations where there is a need to make decisions or forecast events based on incomplete or

uncertain information (22).

In the realm of medical sciences, Delphi methods might be employed as an alternative when
conducting experimental or quasi-experimental studies are considered to be impractical due

to ethical, pragmatic or economic constraints.

Firstly conceptualized in a report by the Canadian Task Force on the Periodic Health
Examination (23), levels of evidence are ranked according to characteristics such as the
propension to systemic bias (24). According to this proposed hierarchy of scientific evidence,
expert consensus (of which the Delphi technique’s objective is an example of) is classically
considered to be at the bottom of the pyramid. However, it might be deceitful to consider that
expert consensus is inherently inferior. The strength and quality of an expert consensus rely
heavily on the evidence used by the experts to reach that consensus and this might include
higher level pieces of evidence, such as systematic reviews, meta-analyses, as well as
personal professional experience (25). Additionally, the Delphi rounds themselves may build

upon inputs from other studies performed earlier, such as systematic reviews (26,27).

Importantly, studies that rely on the Delphi method can function as tools to further empower
patients and patients’ representatives by bringing them to the forefront of evidence generation.
This has been seen in a wide range of areas, from the assessment of the impact of therapies
to the development of undergraduate medical curricula or health literacy for young cancer
patients (28-30).

The Delphi method operates on the premise that forecasts or decisions derived from a formal
group of individuals are more precise and reliable compared to those from informal groups
(31). The method consists of several rounds of anonymous questionnaire surveys, in which
experts are asked to provide their inputs on a specific topic or question. The responses are
then collated and analyzed, and feedback is provided to the experts for review. This process
is usually repeated until a consensus is reached or until the level of agreement among the
experts reaches a satisfactory level. The definition of what constitutes a satisfactory level of

agreement remains, however, up for debate in the literature (32,33). An optimal approach to



consensus in the Delphi method might come from formally defining consensus criteria a priori,
while not assuming it to be an automatic outcome at the conclusion of the method (34).

As any other decision-making procedure, this method presents its strengths and weaknesses.
On the advantages side, the Delphi method allows for the input from multiple experts that
might have diverse academic and professional backgrounds, experiences, and viewpoints on
the topics being studied. By considering a wide range of perspectives and different insights,
this can help ensure a more comprehensive and inclusive approach to decision-making that

can be particularly useful when dealing with complex problems (35).

Furthermore, the iterative process of the Delphi method, which includes multiple rounds of
feedback and possible exchange of ideas, can facilitate the generation of consensus among
experts. By identifying areas of agreement and disagreement, the method allows for efforts to

reconcile differences and work towards a shared decision or outcome.

1.4. The SAFEST project
“Improving quality and patient SAFEty in surgical care through STandardisation and
harmonisation of perioperative care in Europe” (SAFEST) is a collaborative, patient-centered
and evidence-based European Union (EU)-funded project that aims to generate evidence
within this field of knowledge.

SAFEST assembled a 10-member consortium that comprises research institutions, hospitals,
as well as health policy organizations and a healthcare management and analytics company.
Itis led by Fundacién Avedis Donabedian para la mejora de la calidad asistencial (FAD). The
other nine members of the consortium are: Netherlands Institute for Health Services Research
(NIVEL), NOVA University of Lisbon (NUL), Radboud university medical center
(Radboudumc), Sistema Espafiol de Notificacién en Seguridad en Anestesia y Reanimacion
(SENSAR), University of Tartu (UT), OptiMedis AG (OM), European Hospital and Healthcare
Federation (HOPE), European society of Anaesthesiology and Intensive Care (ESAIC), and
Spojena akreditacni komise (SAK).

The main objective of the SAFEST project is to improve the adherence to evidence-based
standardized patient safety practices in perioperative care by 15% and reduce the frequency
of surgical complications by 8% after 18 months of the intervention (36). Across an expected

period of four years of the project several activities shall add up towards its primary goal.

As an intervention-oriented project with relevant expected impact in the quality and safety of
provided perisurgical care, the scope of SAFEST is largely dependent on the measurement

and evaluation of indicators.



Specifically, the development of CMS serves two main objectives. Initially, it is expected to be
used in the SAFEST study to oversee and assess safety outcomes in ten European hospitals
where the SAFEST recommendations will be implemented. Additionally, it will play a role in
upcoming European studies and initiatives focused on surgical safety. This shall be achieved
by promoting standardized outcome reporting in perioperative patient safety. Furthermore, the

CMS will facilitate the comparison of data from various studies.

As part of this project, the development of a CMS for achieving an EU-wide consensus on
relevant and feasible core measures to assess patient safety in perioperative care in surgical

adult patients was planned.

The objective of this study is to decisively contribute to a consensus among experts (both
professionals and people with lived experience), ultimately resulting in the formulation of a
consensualized list of indicators which might work as a stepping-stone for assessing

perisurgical care safety and quality in hospitals.

2. Methods

2.1. General approach and selection of experts

An integrated approach was used to pursue the development of a CMS for Patient Safety in
Perioperative Care. The methodology of this qualitative study based on a web based Delphi
survey (e-Delphi) comprised three steps. Initially, a comprehensive list of indicators for patient
safety in perioperative care among surgical adult patients was created. This was mainly
accomplished through an umbrella review of indicators conducted by SAFEST's Work
Package (WP) 6, which examined existing indicators within its scope, while also drawing data
from WP2 and WP4 reviews. Secondly, a group of healthcare professionals and patients’
representatives was assembled in order to prioritize these indicators using a two-round e-

Delphi method.

The research team aimed to ensure a diverse panel, with heterogenous expertise and

backgrounds as well as balanced sociodemographic characteristics like gender.

The panel incorporated members from the Scientific Advisory Group (SAG) who were
previously selected within the workstream of WP2. Experts from key stakeholder groups
including healthcare professionals, patients and patients’ representatives, regulatory agency
representatives, policymakers, private sector representatives, guideline developers, CMS
methodologists/researchers, and governmental agency representatives were recruited during
the first six months of the SAFEST project.



All experts were selected based on their experience, expertise in patient safety, perioperative
care, or outcomes research. Additionally, experts needed to be adults and capable of
completing the online surveys in English.

A pool of 67 experts was sent an invitation letter by e-mail with the following information: the
SAFEST research team identification, funding of the study, a brief description of the e-Delphi
and each of the two rounds, the expected time to be spent during the participation, projected
timeline, information on the right to refuse or withdrawfrom the study, associated risks, benefits

and compensation, as well as confidentiality information and contacts.

Further iterations post-e-Delphi were considered so as to build upon the Final List of Indicators

(FLI) that arose from the consensus method.

2.2. Development of the initial list of indicators (ILI)

An umbrella review works under the assumption that multiple systematic reviews can be
amalgamated into a cohesive, unified form (37). In this case, thorough search was conducted
across multiple databases: PubMed, EMBASE, Web of Science (Core Collection), Scopus,
The Cochrane Library (Cochrane Database of Systematic Reviews), Cumulative Index to
Nursing and Allied Health Literature, and COMET Initiative database.

The inclusion criteria for the umbrella review comprised quantitative, qualitative, and mixed-
methods systematic reviews that addressed indicators and/or indicator measurement
instruments developed within the context of CMS. Systematic reviews that did not provide
access to the list of indicators and those that were not performed within the context of CMS

were excluded.

A reference list screening was also performed so as to include additional relevant systematic
reviews, complementing the electronic search (38). To identify eligible systematic reviews,
two reviewers independently screened the titles and abstracts. This was followed by a
thorough examination of full-text articles that qualified from the titles and abstracts screening.
The process was supported by the utilization of the Rayyan online software. One of the
reviewers conducted data extraction using a previously tested and standardized extraction
form, while another author reviewed the extracted data. The extracted information
encompassed citation details, the type of review, the methodology employed to generate the
initial list of indicators, as well as the names, definitions, and measurement instruments of the
indicators if they were available. In the event of any discrepancies between the reviewers,

consensus was sought, or a third appraiser was consulted to resolve any disagreements.

In order to achieve the consolidated initial list, additional indicators not identified by WP6 were

added that derived from a systematic review of Clinical Practice Guidelines conducted by WP2
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and from an umbrella review of non-clinical interventions to enhance perioperative patient
safety by WP4 (Figure 1).

Umbrella review of indicators on patient safety in
perioperative care (WP6)
1925 studies screened

\ 4

WP6
11 studies included

WP4 WP2
37 studies included 267 studies included
\4

315 studies included

Figure 1. Flow diagram of the systematic reviews conducted towards a consolidated
initial list of indicators.

All protocols for the reviews have been registered in PROSPERO. WP6 umbrella review of
outcomes and outcome measurement instruments for patient safety in perioperative care has
been registered under CRD42022362921. WP2 systematic review has been registered under
CRD42022347449 and WP4 umbrella review has been registered under CRD42023397419.

2.3.  Achievement of consensus through an e-Delphi method

In the second stage of the process, a consensus panel experts’ group was assembled in order

to prioritize the initial list of indicators based on the Delphi approach.

Although evidence on how to optimize patient engagement in research is still lacking, the
existing body of knowledge is enough to underline the importance of pursuing such

participation (39).

The e-Delphi is a modern approach aiming to digitize the Delphi method to enhance its
effectiveness in coordinating collective and diverse group thoughts, while leveraging the
aforementioned methodological benefits. By utilizing an Internet-based platform, the e-Delphi
method streamlines communication between the researcher and the panel of experts,

providing organization and control (40).
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The e-Delphi used in this study involved two rounds and was conducted as an online survey
on the Welphi® platform. The survey was distributed to the experts through personalized links
automatically generated by the platform. Participants were able to complete the survey using
any internet-connected device, such as mobile phones, laptops, or computers. To assist the
consensus panel in this e-Delphi Technique, the WP6 researcher team developed a user
manual. This manual provided guidance on the rationale and development of the CMS within
the SAFEST project, an overview of the e-Delphi methodology and structure, instructions for

using the platform, and the procedures related to the e-Delphi method.

Participants were asked to rank each indicator regarding its perceived importance and
feasibility of measurement (from now on, “feasibility”). A Likert 9-point scale was used, where
the 1 meant the expert attributed no importance at all to the indicator or considered it to be
extremely difficult to measure while value 9 was to be picked whenever the expert considered

the indicator critical for inclusion or extremely easy to measure (Table 1).

Table 1. Likert scale rating and corresponding descriptive values by importance and

feasibility.
Value in Likert-scale Importance Feasibility
1 Not important at all Extremely difficult to measure
2 Not important Very difficult to measure
3 Not that important Difficult to measure
4 Slightly important, but not Measurable, but with important
critical difficulties
Moderately important, but S
5 N Measurable, but with difficulties
not critical
N Measurable, but with minor
6 Important, but not critical o
difficulties
7 Very important Easy to measure
8 Extremely important Very easy to measure
9 Critical for inclusion Extremely easy to measure

The expert consensus process was conducted in two rounds between February and May
2023. Round 1 took place from February 24™ to March 17". Round 2 occurred between April
18" and May 2", Participants received summaries of key findings and the full list of indicators,
including descriptive statistics and anonymized comments at the conclusion of each round.

The research team reviewed indicators based on expert feedback and revised names,

12



definitions, and descriptions between rounds. After Round 1, two new indicators were added,
11 were merged, and four removed based on expert suggestions. Reminders were issued to
experts during each round.

Consensus criteria was set for both inclusion and exclusion across round 1 and round 2 of the
e-Delphi. If an indicator was to be scored between 7 and 9 by 75% of the experts and between
1 and 3 by 15% or less of experts, it was considered to include. If an indicator was to be scored
between 1 and 3 by 75% of the experts and between 7 and 9 by 15% or less of experts, it was

considered to exclude.

Indicators achieving consensus for inclusion according to the above criteria and without the

need for rewording were included in the final list of indicators (FLI).

2.4. Reaching the final list of indicators

This list of indicators was the result of the e-Delphi. As a first programmed iteration beyond
the scope of the e-Delphi, stakeholders were divided in small groups in a CMS Consensus
Conference to further discuss the FLI. This conference was held on May 11, 2023 and also
served as a platform to discuss barriers and facilitators associated with measuring indicators

that are particularly valued by patients and patients’ representatives.

3. Results

The indicators initially identified underwent a refinement process that encompassed
rewording, merging and deduplication. This was executed by the research team, resulting in

a consolidated initial list of 247 indicators.

3.1. e-Delphi Round one findings

The first round of the e-Delphi survey was sent to 67 experts, including 60 patient safety /
perioperative professionals across healthcare fields and seven patients or patient
representatives. From the initial pool of 67 experts contacted initially, 48 (72%) completed the
survey, seven (10%) started but did not finish, and 12 (18%) did not begin. The eight
incomplete e-Delphi responses were analyzed, handling missing data through complete-case

analysis.

In terms of gender balance, from the group of experts that started the e-Delphi, approximately
55% (n=31) identified themselves as male, while 39,2% (n=22) identified themselves as

female. The dominant age group was 55-74 (n=29; 51.8%), while the 34-54 age group was

13



the second most prevalent (n=29; 39.3%). Most experts had post-graduate education (n=50;
89.3%).

Round 1 respondents represented diverse expert categories. Among them, healthcare
professionals (n=43; 76.8%), patients / patient representatives (n=6; 10.7%), government
agency representatives (n=3; 5.4%), researchers (n= 2; 3.6%), policymakers (n=1; 1.8%), and
private sector reps (n=1; 1.8%). Most healthcare experts were doctors and nurses specialized
in anesthesiology and surgery. The patients had surgery themselves or a direct family member
did within the last 5 years. Further detailed information on the profile of the experts can be
found in S1 table.

From the 247 initial consolidated list of indicators included in Round 1, 40 (16.2%) reached a

consensus to include regarding both importance and feasibility.

The distribution of the consensual round 1 indicators by perioperative period and
Donabedian's quality of care conceptual model Structure — Process — Outcome subgroups is

displayed below in Table 2.

Table 2. Distribution of indicators that achieved round 1 consensus by perioperative
period and SPO subgroup.

Perioperative

period Preoperative Intraoperative Postoperative

S-P-O n % n % n % n %
Structure 2 0.8 11 4.5 2 0.8 3 12
Process 2 0.8 6 24 0 0.0 1 04
Outcome 1 0.4 3 1.2 4 1.6 5 20

Of these 40 indicators, only nine had no additional comments from experts in Round 1. From
these nine, two were reworded based on comments on different indicators. This resulted in
eight indicators being immediately endorsed to be integrated into the final list of indicators. No
indicators reached a consensus to exclude. As such, no indicators were excluded in this round

and all those that did not reach consensus moved on to Round two of the e-Delphi.

The five highest rated indicators in terms of importance on round one were “Equipment to
administer oxygen to all patients undergoing procedures under sedation by anaesthetists is
available”, “Specialised equipment for the management of difficult airways is available where

anaesthesia is given”, “A preoperative up to date medication list is available in the medical

records”, and “Postoperative stroke (outcome)’. Regarding feasibility, the five highest rated

14



indicators were “The operating time is recorded”, “Length of surgery”, “Intraoperative blood

transfusion”, “Defibrillators with cardiac pacing mode are available”, and “Equipment for fluid

and blood warming and rapid transfusion is available”.

3.2. e-Delphi Round two findings

Based on the responses from Round one, the e-Delphi survey was sent out to 55 experts.
One of the 56 round one respondents had only completed to the introductory questions and,
as such, was excluded from round two. Out of the 55 experts who received the survey, 85.5%
(n=47) responded and completed the survey, while 3.6% (n=2) started but did not finish it, and
10.9% (n=6) did not initiate the second round.

The general profile of the respondents of the second round very strongly overlapped with those
from the first round in terms of gender, age group, highest level of education completed and

role.

212 indicators were evaluated according to its perceived importance and feasibility in round
two. 15.6% (n=33) of the indicators reached consensus to include regarding both importance
and feasibility, while none were consensually excluded.

From those 212 indicators assessed in round two, higher scores were observed in importance
compared to feasibility within both main classifications of perioperative period and Donabedian
model category (Figure 2).

Structure Preoperative
100% 100%

80%

80%
40§

Mixed Intraoperative

Outcome Process

Postoperative

e |mportance Feasibility = |mportance Feasibility

Figure 2. Diagrams with the proportion of indicators that reached consensus according

to Donabedian category and perioperative period.

The five highest rated indicators in terms of importance on round two were “Equipment to
administer oxygen to all patients undergoing procedures under sedation by anaesthesiologists

” o«

is available”, “A preoperative up to date medication list is available in the clinical records”,
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“There is an internal policy for resuscitation defined and diffused among professionals”, “There
is a well-defined internal protocol for major haemorrhage defined, including clinical laboratory
and logistic responses, that is diffused among professionals”, “There is a well-defined internal
policy that ensures emergency drugs are available where anaesthesia is given and adequately
stored defined and this policy is diffused among professionals”. Regarding feasibility, the five
highest rated indicators were “There is a well-defined internal protocol for major haemorrhage
defined, including clinical laboratory and logistic responses, that is diffused among

professionals”, “Fever”, “A preoperative glucose monitoring is conducted in diabetic patients
by a knowledgeable and trained professional based on the best available evidence”,
“Equipment to administer oxygen to all patients undergoing procedures under sedation by
anesthesiologists is available”, and “There is a well-defined internal policy that ensures
emergency drugs are available where anaesthesia is given and adequately stored defined and

this policy is diffused among professionals”.

Of note, the two highest ranked importance indicators from round two are similar to two of the
highest ranked in round one. They are, however, not exactly the same as they have been

reworded between rounds.

3.3.  Overall e-Delphi findings

Out of the initial list of indicators from the two rounds, 34.1% (n=85) achieved a consensus to
be included on the FLI based on the ratings of importance and feasibility. 164 indicators did
not reach a consensus to include when considering both importance and feasibility

simultaneously. No indicators reached a consensus to exclude.

The number of overall agreed upon indicators to include, categorized by perioperative period

and Donabedian's quality of care model Structure-Process-Outcome subgroups, is shown in

Figure 3.
Preoperative I [ E—
Intraoperative I | e—
W Structure
Postoperative I |
Process

Mixed

[
B QOutcome

(@]
(6]

10 15 20 25 30

Numer of indicators that reached consensus

Figure 3. Number of indicators that reached consensus to include after both rounds of
the e-Delphi Technique distributed by perioperative period and Donabedian model

category.
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Different percentage of agreement for consensus was reached across perioperative periods
in the ILI. From the initial 32 preoperative indicators, 36 intraoperative indicators, 123
postoperative indicators, 56 mixed period indicators, the following achieved consensus after
two rounds of the e-Delphi consensus method: 13 preoperative indicators (~40.6% of the initial
number), 24 intraoperative indicators (~66.7%), 25 postoperative indicators (~20.3%) and 23
mixed period indicators (~41.1%). The FLI can be found in S1 appendix.

3.4. Subgroup description: Patients and/or patient representatives and HCPs
By the end of the second round, the top five highest rated indicators by HCPs on average in
terms of importance were: “Equipment to administer oxygen to all patients undergoing

L T]

procedures under sedation by anesthesiologists is available”, “A preoperative up to date

medication list is available in the clinical records”, “There is an internal policy for resuscitation

defined and diffused among professionals”, “There is a well-defined internal protocol for major
haemorrhage defined, including clinical laboratory and logistic responses, that is diffused
among professionals®, and “There is a well-defined internal policy that ensures emergency
drugs are available where anaesthesia is given and adequately stored defined and this policy
is diffused among professionals”. The average rating given by patients or patients’

representatives to each of these indicators is shown in Table 3.

Table 3. Average rating in terms of importance of the top 5 highest HCP-rated indicators
as graded by HCP and patients or patient representatives.

Indicator HCPs Patients

average average

Equipment to administer oxygen to all patients undergoing 8.40 8.60
procedures under sedation by anesthesiologists is available ' '

A preoperative up to date medication list is available in the
o 8.35 8.60
clinical records

There is an internal policy for resuscitation defined and diffused
8.28 8.40

among professionals

There is a well-defined internal protocol for major haemorrhage
defined, including clinical laboratory and logistic responses, that 8.24 8.80

is diffused among professionals

There is a well-defined internal policy that ensures emergency
drugs are available where anaesthesia is given and adequately 8.13 8.40
stored defined and this policy is diffused among professionals
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Regarding patient-relevant outcomes, pain-related indicators were assessed in this subgroup
description of results. Numeric averages were higher as graded by patients or patients’
representatives when compared with the assessment of HCPs regarding the same pain-
related indicators.

Table 4. Comparison of the average rating for importance of some patient-experience

indicators between patient or patient representatives and HCPs

Indicator HCPs Patients
average average
Pain associated fear 6.49 8.40
Pain (at rest or on movement) 7.12 8.25
Chronic pain 6.43 8.00
Time to lowest pain score 6.51 7.60
Pain is measured with each set of vital signs 6.76 7.00

4. Discussion

As patient safety gains traction as one of the key pillars of quality of care, governments,
national and international organizations in healthcare, and research teams and consortiums

like ours have taken steps towards addressing the burden of unsafe, harmful care.

De Vries et al. have clearly reported the relevance of developing comprehensive,
multidisciplinary list of surgical safety indicators in the reduction of surgical complications and
mortality in hospitals (41). This is in line with the dominant body of evidence regarding the
importance of developing checklists and CMS for specific areas of care (11,12). Building upon
this idea, our work consisted of the design and operationalization of a two-round e-Delphi
consensus method, through which we sought to discern the indicators that garnered
agreement among a heterogenous expert panel, encompassing healthcare professionals with
diverse backgrounds and expertise. Elaborating on the results of an umbrella review (a
systematic review of systematic reviews), the starting point was as broad as possible without

compromising the expected compliance of experts in performing the required tasks.

One important limitation of using systematic reviews as the basis of a consensus work, as
posed by Bampoe et al. (42), is that this methodology only allows the identification and
subsequent consensualization of existing clinical indicators, rather than the development of
novel ones. This issue was addressed by allowing experts in our study to propose new

indicators during round one of the e-Delphi. As a result, two new indicators (“Patient

18



satisfaction with perisurgical education” and “Availability of Written or Audiovisual Patient
Education Material”’) have been included by suggestion of the experts. Both served to bridge

the gap regarding patient-related indicators found in the literature.

One other area of methodology worth discussing would be the number of Delphi rounds
utilized. Regarding this issue, Erffmeyer et al. stated that, although some authors have
considered otherwise, the use of two rounds might be insufficient to achieve stability in
iterations (43). In our study, after arriving at an ILI, a crucial decision to be made on this
process regarding the consensus criteria to be used was pending. As previously alluded to,
currently there are still no universally accepted parameters for considering consensus has
been achieved in a Delphi study (32,33). Moreover, even though Erffmeyer’s perspective on
the stability in iterations is a pertinent one, it remains to be proven that the right number of
rounds exist. The chosen method to probe for consensus in the present study revolves around
the concept of ‘controlled feedback’. This means experts were provided with a statistical
analysis of the results from the previous round as well as with any comments made
beforehand by peers. That data informed the decision-making of the second and last round
(44). While a higher number of rounds might have provided an even more robust set of results,
the decision of moving ahead with the preset number of two rounds was made after a
discussion within the research team that took into consideration practical and operational
arguments. Namely, the burden of work requested from the experts across the different work

packages and the timelines of the SAFEST project were crucial in the choice.

Patients’ perspectives were highly valued from the research team’s perspective.
Consequently, their representation during the consensus-achieving process was ensured and
specific steps were taken during the design of the umbrella review protocol in order to include
Patient-Reported Experience Measures (PREMSs) and Patient-Reported Outcome Measures
(PROMSs) in the ILI. We hypothesize that the anonymity of the feedback across rounds allowed
for the neutralization of a potential dominance of the opinion of an experienced clinician or

researcher against that from a patient or a patient representative.

Taking into consideration the results obtained, it is worth noting that certain crucial domains,
such as quality of life, mental health, and satisfaction, were not assigned consensual priority
during the process between both patients and professionals. To ensure that the CMS
adequately reflects the needs and perspectives of patients, the research team is

contemplating the identification of a patient-core set.

Nonetheless, some takeaways from the comparison of answers between patients and HCPs

might be drawn. Interestingly, of the top 5 highest rated indicators by HCPs, none had an
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average rating below 8.4 by patients or patients’ representatives. This is in line with the idea

that patients may acquire some expertise in the area they experienced (45,46).

However, there are some differences that our subgroup analysis captured and that highlight
the need to involve patients and/or patients’ representatives throughout the whole process of
reshaping care towards improved quality and safety: from evidence generation to
policymaking. Patients tend to value patient-relevant outcomes (47) higher in terms of

importance than HCPs, which is corroborated by the results presented in Table 4.

On the other hand, HCPs value some crucial process indicators higher, likely for being
particularly aware of their impact on the provision of safe perisurgical care. This difference
might be observed from the average importance ratings of indicators such as “There is number
of accredited healthcare professionals, including anaesthetists, surgeons and perioperative
specialized nurses that is considered adequate according to national recommendations”
(Average patient rating: 6.40 / Average HCP rating: 7.72), “supervisory consultants are freely
available to all junior anaesthesiologists” (Average patient rating: 6.80 / Average HCP rating:
7.49), or “The average case volume per surgeon is adequate according to national

recommendations” (Average patient rating: 6.60 / Average HCP rating: 7.45).

Overall, the results of the present e-Delphi study paint a nuanced picture. While a substantial
proportion of indicators found common ground in terms of importance and feasibility, a
considerable number failed to achieve consensus in both, reflecting the subtleties inherent to

finding indicators able to evaluate perioperative safety.

The overall higher average scores that almost every indicator received in terms of importance
when compared to feasibility (Figure 2) stresses the crucial role that measurement plays when

developing a set of indicators.

Capturing the complexity of all the perioperative care needed and valued by patients, HCPs,
and other key stakeholders is an intricate endeavor. The acknowledgment of this complexity
is why indicators were only considered for the FLI if they achieved consensus for both

importance and feasibility.

5. Conclusions

This study’s findings contribute to the field of patient safety, specifically in the context of
perioperative care. The perspective given by the results of this study will inform future concrete
iterations of the SAFEST project and ultimately will support healthcare providers in the

tracking, measurement, evaluation and regulation of their surgical activities.
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In practice, so as to monitor and evaluate the implementation of the SAFEST strategy and
recommendations in ten European hospitals, the consortium partners will curate an actionable
subset of indicators from the developed Core Measures Set. Guided self-evaluation and
implementation materials will be made available to more than 100 hospitals in Europe and

beyond.

To better grasp the complexity of perioperative safety indicators, it is important to include a
variety of perspectives from different groups in future studies on this topic. Notably, the results
of the present study underline how critical the incorporation of patients and patients’
representatives in health services research endeavours is. By involving these diverse
perspectives, it is possible to achieve results that more comprehensively express actionable

insights.

We hope this work can also help to pave the way for future research that should consolidate
valid, co-created, patient-centered and action-oriented sets of indicators on the topic of safe

perisurgical care.
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S1 Appendix. Final List of Indicators.

Preoperative Indicators
Structure Indicators
A consultant anaesthesiologist is responsible for leading the anaesthetic preoperative

assessment service.

There is an internal policy for preoperative preparation defined and diffused among
professionals, including all the following: fasting, investigations, blood typing,
thromboprophylaxis, perioperative diabetes management, and allergies.

There is an agreed internal policy for referral pathways to other specialties to expedite
further investigations that is diffused among professionals.

There is a defined internal policy to ensure that abnormal results of investigations are
flagged to the relevant person in a timely manner defined that is diffused among
professionals.

Process Indicators

Preassessment according to local recommendations is conducted at least the day before

surgery.




A preoperative up to date medication list is available in the clinical records.

A preoperative glucose monitoring is conducted in diabetic patients by a knowledgeable

and trained professional based on the best available evidence.

Re-assess of venous thromboembolism and bleeding risk using risk assessment criteria

is conducted on admission and within 24 hours of admission.

Patients assessed to be at risk of venous thromboembolism are offered prophylaxis in

accordance with best practices.

The stoma site is marked if indicated.

Risk assessment for pressure ulcers using a standardized scale upon admission is
conducted.

Outcome Indicators

Proportion of prospective surgical patients that undergo electrocardiographic (ECG)

assessment preoperatively.

Proportion of prospective surgical patients that have their full blood count, coagulation

profile and renal function checked preoperatively.

Intraoperative Indicators
Properly designed transfer trolleys meet the requirements of the following list: oxygen
cylinders, masks, tubing, infusion poles, equipment to secure and support airway and
assist ventilation, provision of clamps for drainage tubes, protective sides, head down tilt

possible are available.

Equipment to administer oxygen to all patients undergoing procedures under sedation by

anaesthetists is available.

Specialised equipment for the management of difficult airways is available where

anaesthesia is given.

There is a well-defined internal policy for sedation that includes the training required by
the sedation provider, all subspecialty areas and facility specifications and this policy is

diffused among professionals.

There is a well-defined internal policy that ensures emergency drugs are available where
anaesthesia is given and adequately stored defined and this policy is diffused among

professionals.




There is a well-defined internal policy for the management of complications of
anesthesiologist procedures and this policy is diffused among professionals.

Devices for maintaining or raising the patient's temperature are available, including

control of theatre temperature. @

Defibrillators with cardiac pacing mode are available.

Equipment for fluid and blood warming and rapid transfusion is available.

Blood storage facilities are in close proximity to emergency theatres and contain 0
rhesus negative blood.

There is a well-defined internal protocol for major haemorrhage defined, including clinical
laboratory and logistic responses, that is diffused among professionals.

Process Indicators

An appropriate antibiotic is given as per local guidelines.

Equipment used to provide anaesthesia, including monitoring equipment, complies with

existing local recommendations.

Surgical procedures with predicted mortality >10% are conducted under the direct
supervision of a consultant surgeon and anaesthesiologist.
The WHO Surgical Safety Checklist checklist is applied.

Intraoperative blood loss is measured and recorded. @

Surgical pathology specimens are labelled according to recommendations, including:
labelled, filled containers, correct laterality, correct tissue type, patient name, and correct

patient name.

The turnover time between cases is measured.

The operating time is recorded. 2
Outcome Indicators

Failed attempt of endotracheal intubation.

Wrong site surgery. 2

Intraoperative blood transfusion.

Unanticipated transfusion of any blood products.

Length of surgery.

Postoperative Indicators

Structure Indicators

The Post-Anesthesia Care Unit equipment includes:
- At bedside: pulse oximetry, ECG and Noninvasive Blood Pressure Monitoring
- Immediately available: capnograph, 12 lead ECG, nerve stimulator, thermometer.
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There is an internal system for ordering, storing, recording and auditing controlled drugs
(e.g. morphine, fentanyl) in all postoperative areas where they are used.

There is an internal procedure defined for removing endotracheal tubes and supraglottic

airways and that is diffused among professionals.

There is an internal policy for a member of the anaesthetic/clinical team to visit patients
within 24 hours following the surgery (ASA grade 3,4,5: epidural on ward, invasive

monitoring in-situ or as requested by health care worker) defined.

Internal criteria for discharge from recovery ward are defined and diffused among

professionals.

Process Indicators

The postoperative morphine consumption at 6, 24 and 48 hours is recorded.

The analgesic supplementation by any route at 24 hours is recorded.

Post-anaesthesia medical records are compliant with local recommendations. The
following are recorded: Information about patient evaluation on admission and discharge
from Post-Anesthesia Care Unit or admission to the Intensive Care Unit, a time-based
record of vital signs and level of consciousness, time-based record of drugs
administered, dosage and route of administration, type and counts of intravenous fluids

administered, including blood and blood products, and post-anaesthesia visits.

The Post-Anesthesia Care Unit's length of stay is recorded.

Early warning systems are used at ward care.

The discharge destination is recorded.

Medical records are compliant with local recommendations. Information about discharge

needs assessment and venous thromboembolism prophylaxis is recorded.

Recovery area complies with local standards.

Outcome Indicators

Mortality.

Fever.

Postoperative sepsis.
Septic Shock.

Postoperative pneumonia.

Antibiotics use.

Unplanned return to operating theatre within hospital stay or intervention in the same

area or for a reason related to the original intervention.

Readmission to the Intensive Care Unit or Intermediate Medical Care Unit. 2

Unplanned readmission to hospital.

Length of stay.
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Length of stay in Post-Anaesthesia Recovery Area.

Length of stay in the Intensive Care Unit. 2

Mixed Perioperative Indicators

Structure Indicators

Alternative language leaflets or videos and interpreters appropriate to the needs of the

local population are available to patients and caregivers.

There is an internal policy for senior clinicians to discuss the defined limits of care and

resuscitation that is diffused among professionals.

There is a defined internal policy for planned maintenance and replacement programme
for anaesthetic equipment defined, including naming a consultant to oversee the
provision of anaesthetic equipment that is diffused among professionals.

There is an internal policy for anaesthetic emergencies defined and diffused among
professionals.

There is an internal policy for managing morbidly obese patients defined and diffused

among professionals.

There is an internal policy for remote site anaesthesia defined and diffused among

professionals.

There is an internal policy for critical care referral defined and diffused among

professionals.

There is an internal policy for resuscitation defined and diffused among professionals.

There is an internal policy for end of life care defined and diffused among professionals.

There is an internal policy for staff training for both technical and non-technical skills

defined, including in resuscitation.

There is an internal policy for the handover of care of the patient from one team to the

other throughout the perioperative pathway defined. @

There is an internal policy for the management and reporting of adverse events and near

miss events relating to the perisurgical period.

Facilities for rest for on-call/on-duty staff are available.

The number of existing theatres (excluding radiology suites, dedicated obstetric, minor
operations but including day theatre) is considered adequate according to national

recommendations.

There is an internal policy for receiving feedback from patients and caregivers, including

complaints, in place.

Process Indicators
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Whether pain is measured within the postoperative period, including pre-discharge and
after discharge.

The length of stay is measured.

Absence of falls following surgery.

Outcome Indicators

Perioperative hypothermia.

Perioperative hypoglycemic events.

Transfused patients.

Venous thromboembolism prophylaxis.

Anticoagulation therapy. @

aIndicator included in the FLI after the first round of the eDelphi

Table S1. Detailed information on the characteristics of the experts.

Female 39,3%
Male 31 55,4%
Non-binary 0 0,0%
Prefer not to answer 3 54%
Total 56 100,0%
I I

18-34 3,6%
35-54 22 39,3%
55-74 29 51,8%
75+ 1 1,8%
Prefer not to answer 2 3,6%
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Total

56 100,0%

Highest Level of Education completed --

Postgraduate education

Tertiary (higher) education
Secondary school

Primary school

None / Incomplete primary school
Prefer not to answer

Total

50 89,3%
4 71%

2 3,6%

0 0,0%

0 0,0%

0 0,0%
56 100,0%

Healthcare professional
Profession

Medical Doctor
Nurse

Quality expert
Hospital manager
Physical therapist
Other

Prefer not to answer
Total

Area of expertise
Anaesthesiology
Surgery

Primary Care

Public Health
Haematology
Rehabilitation

Other

Geriatrics

Prefer not to answer
Total

Patients and/or patient representative

Submitted to surgery < 5 years ago

43 76,8%

33 76,7%
11,6%
4,7%
2,3%
2,3%
2,3%
0,0%
100,0%

N
w

N
o

46,5%
20,9%
7,0%
7,0%
4,7%
2,3%
11,6%
0,0%
0,0%
100,0%
10,7%

O O OO =~ N W w o©

(ORI 1
w
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Yes

No

No, but a direct family member was
Prefer not to answer

Total

Governmental agency representative
Methodologist/Researcher
Policymaker

Private sector representative
Regulatory agencies representative
Guideline developer

Other

Prefer not to answer

Total

Any Conflict of Interest declared -
Yes 4

No
Total

O O O O =~ =2 N W oo O Ww =~ N

(o
(o)}

52
56

33,3%
16,7%
50,0%
0,0%
100,0%
5,4%
3,6%
1,8%
1,8%
0,0%
0,0%
0,0%
0,0%
100,0%

7,1%
92,9%
100,0%
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