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Abstract

Objectives: The aim of the present study is to develop relevant quality indicators (QI) to monitor and
improve quality of care in vascular surgery.

Methods: The Delphi method was used to incorporate expert opinion to reach consensus on a set of QI.
A national expert panel consisting of 52 vascular surgeons was installed on a voluntary basis and
endorsed by the Belgian Society of Vascular Surgery and the Flemish Hospital Network KU Leuven. A
task force team consisting of 12 surgeons was created to serve as a delegation of the expert panel to
discuss and filter the obtained data from the different Delphi rounds.

Results: A total of three Delphi rounds were needed to reach consensus on a set of 20 QI. Each QI had
a content validity index (using a 7-point Likert scale), a feasibility index and a target level. Twelve
outcome indicators and eight process indicators on several vascular topics were selected: overall for all
vascular treatments (n=1), arterial occlusive disease in general (n=3), arterial occlusive disease of the
lower limbs (n=4), arterial occlusive disease of the carotid arteries (n=5), arterial aneurysm disease in
general (n=2), arterial aneurysm disease with endovascular treatment (n=1) and venous disease (n=4).
Conclusions: This resulted in the successful identification of 20 validated and relevant vascular Ql,
focusing on arterial occlusive disease, arterial aneurysm disease and venous disease. The next step in

this project will be the performance of an implementation study.
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Introduction

In healthcare, QI are used for various purposes: by physicians for benchmarking and quality
improvement projects, by the government for accreditation, Pay for Quality (P4Q) initiatives and cost-
effectiveness and by patients to make informed choices about whether and by whom they want to be
treated -

Worldwide, P4Q is increasingly used as a tool to improve the quality in healthcare 4. In Belgium, a
huge evolution was seen with the development of the Belgian Health Care Knowledge centre, the
Flemish Indicator project for Patients and Professionals and the onset of a policy shift towards value-
based healthcare with the actual start of P4Q on July 1% 2018. The healthcare worker is willing to assess
the quality of his work and thus create value °. In order to improve value (= quality/cost equation), quality
must be improved, or cost or volume must be reduced °.

Furthermore, QI are used in (inter)national clinical registries. The first population-based registry in
vascular surgery was created in Sweden in 1987: the Vascular Registry in Southern Sweden, later
renamed to Swedvasc. They registered all patients who underwent any arterial intervention. Leaders of
the Swedvasc registry played an active role in the creation of the International registry collaboration
network, the Vascunet. Vascunet was started in 1997. It is now an established subcommittee of the ESVS
in which about 20 European countries, Australia and New Zealand participate ’. Worldwide, similar
vascular registries exist including amongst other the International Consortium of Vascular Registries
(ICVR) and the American/Canadian Vascular Quality Initiative 8°.

Many of these registries are established from a surgical point of view, focusing on per- and post-
operative outcome parameters °. However, in 2017, the Society for Vascular Surgery Patient Safety
Organization® and the Society for Vascular Medicine in collaboration with the American Heart
Association® launched the Vascular Medicine Consult Registry for the Vascular Quality Initiative .
The registry includes data of patients with carotid artery stenosis, abdominal aortic aneurysm and lower

extremity peripheral artery disease. It focuses on non-operative medical management approaches,
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identifying optimal medication and dosages, evaluating best methods for secondary prevention and
assessing the need for subsequent interventional treatment.

Data collection for registries often needs to be done outside the electronic patient file (EPF) 2. This
leads to an extra administrative workload. Manually transferring data from the EPF to an external
registry, can compromise the accuracy of data °.

Evidence-based knowledge on how to develop good QI is scarce. Jan Mainz states that in the absence of
evidence-based knowledge, a good alternative to develop a set of indicators is the use of expert opinion
in a Delphi consensus model. The key to success in developing QI is the validation by the surgeons
themselves and the support by the national professional vascular organisations 314,

The aim of this project is to develop a valid and reliable set of QI, determined and supported by the
vascular surgeons themselves, to monitor and improve quality of care in vascular surgery. Over time,
this can give rise to an EPF-integrated system of data collection. In this paper the process of reaching
consensus, by means of a Delphi method, on a set of QI which are both relevant and feasible to monitor

in daily practice and which have a real impact on clinical care, is described in detail.
Methods

In September 2016, a clinical research project was initiated at the department of vascular surgery of the
University Hospitals Leuven to develop QI in vascular surgery. This was endorsed by the Belgian
Society of Vascular Surgery (BSVS) and realized in cooperation with the Flemish Hospital Network KU
Leuven (VznkuL). As registration of all vascular interventions did not seem realistic, key procedures
were identified within the vascular pathologies including arterial occlusive disease, arterial aneurysm
disease and venous disease. These groups of pathology represent the vast majority of patients seen at
any vascular surgery department and were therefore considered to be representative for the global
activity in a vascular department in Belgium. It was decided not to focus on very specific or less common
pathologies in order to obtain a set of indicators that is appealing to the majority of vascular surgeons

and not only to a selected group.
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Participants

Selection of an expert panel

A kick-off meeting took place, Sep. 6™ 2016, to explain to interested vascular surgeons the aim of this
project and to present the methods currently available to develop a set of validated QI. All heads of
Flemish vascular departments and their staff members were invited. Due to the Dutch-French language
barrier in Belgium, only Flemish hospitals were invited to the first explorative phase of this project.
Nevertheless, Walloon colleagues were given the opportunity to join after the kick-off took place.
Selection of a task force team

Among participants, a task force team was created to serve as a delegation of the expert panel to discuss
and filter the obtained data. Following criteria were taken into account: representation of both university
hospitals and non-university hospitals, of both surgeons with focus on arterial pathology and surgeons
with focus on venous pathology and inclusion of at least one Walloon colleague.

Participation to the kick-off meeting and the task force team were both on a voluntary basis; there was
no financial compensation.

The Delphi consensus survey

The expert panel was asked to critically read existing international vascular clinical practice
guidelines °2! and were afterwards asked to identify domains in vascular surgery that were prone to
quality improvement and suitable for developing relevant QI.

An overview of the different steps/rounds of the Delphi consensus survey can be found in Figure 1. Data
obtained during all three Delphi rounds was processed anonymously. In the first round an open question
method by electronic mailing was used, inquiring the expert panel on which domains in vascular surgery
were thought to be susceptible to quality improvement, and allowing participating experts to suggest QI
in all vascular domains. The obtained data were analysed and discussed in the task force and a first set
of QI was proposed.

In the second round, the relevance and feasibility of the first set of QI was investigated. Relevance was

investigated using a 7-point Likert scale ranging from ‘do not want to answer (score 1)’ to ‘completely
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agree (score 7)’. The option “do not want to answer” was provided since vascular surgeons are either
specialised in arterial disease or in venous disease. A score between 5 and 7 was seen as relevant (5:
rather agree - 6: agree - 7: completely agree). The cut off for retaining the indicator was arbitrarily set at
75% of the participating surgeons giving a score of 5-7 (content validity index (CVI) = proportion of
experts giving a score from 5-7). Moreover, experts were asked to give an appreciation on achievability,
to obtain a feasibility index (FI). Experts were asked to indicate whether or not they believed the QI was
feasible to monitor (yes/no). For indicators to be retained, a FI > 60% was arbitrarily set. All results were
analysed in the task force and the most relevant and feasible indicators per pathology were retained.

In case of lack of consensus, or in case of further QI refinement needed , it was decided to launch an
additional round in the Delphi consensus method. In each round, non-responders were sent a reminder
and a deadline was set.

To reassure a uniform interpretation and (future) monitoring/registration, strict inclusion/exclusion
criteria were set per QI. Furthermore, a detailed indicator flowchart was setup for every QlI, using the
state-of-the-art European Pathway Association criteria 22, Moreover, a target level was set for each
indicator. These target levels were based on literature or existing guidelines in the first place. For the
remaining QI, target level consensus was obtained within the task force team. All target levels were
thoroughly discussed in the task force team in order to reach consensus on the proposed levels per
indicator.

Finally, a new general meeting was organised to inform the expert panel regarding the final list of QI.
Each participant was able to give his/her feedback on the final QI list, the in- and exclusion criteria, the
flowcharts and the target levels.

Pilot study

A small qualitative pilot study was conducted in the departments of the task force members. This
encompassed a retrospective screening of 20 patient records per pathology and per department. The pilot
study was performed to explore achievability/practical feasibility of the monitoring process and for the

fine-tuning of the QI, the inclusion/exclusion criteria and the flowcharts. Criteria that needed to be
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fulfilled in order to label the monitoring process as achievable and practically feasible were: a low
administrative burden, limited time investment needed and convenient data retrieval in patient records.
Since this was a first explorative study and no reference were available, these criteria were not

objectified.

Results

The Delphi consensus survey

At the beginning of this project, 45 Belgian surgeons joined the expert panel. Across the total duration
of the project, new vascular surgeons could join at any time, leading to a total of 52 Belgian vascular
surgeons by the time the final QI were determined. This final group of surgeons represent 42 unique
Belgian hospitals, amongst them 5 University Hospitals (UZ Leuven — UZ Gent — UZ Brussel — UZ
Antwerpen — CU Saint-Luc Bruxelles). Moreover looking at the number of vascular surgery associations
in Belgium, a total of 31 out of 45 hospitals (69%) in the Flemish region were represented, together with
2 out of 9 hospitals (22%) in the Brussels region, and 4 out of 23 (17%) hospitals in the Walloon region.
Twelve vascular surgeons (representing 9 hospitals) volunteered to join the task force team.

Response rate in the first round of the Delphi survey was 40% (18/45). A great number of items were
identified that were prone to quality improvement: 17 within arterial occlusive disease in general; 33
within arterial occlusive disease - lower limbs; 36 within arterial occlusive disease - carotid; 41 within
arterial aneurysm disease; 20 within venous disease (see table ).

These results were analysed within the task force team and led to a proposition of 30 indicators. This
proposition was launched in a second Delphi round (response rate: 55%, 26/47) where the 30 indicators
were judged on their relevance (CVI) and feasibility (FI).

After the second round, the definition of two indicators (“Unplanned readmission within 30 days after a
vascular surgery procedure” and “Treatment with anti-aggregantia/anticoagulant in patients with arterial
occlusive disease”) needed refinement and different variants were proposed. Due to a lack of consensus

on QI for venous pathology in the second round, five supplementary venous indicators were proposed.
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The decision was made to launch a third round (response rate: 57%, 27/47). In this third round the new
variants and new venous indicators were separately inquired regarding relevance (CVI) and feasibility
(FI). Eventually, consensus was reached on the different variants and three of the five venous indicators
were retained. Based on these results, the final list of 20 QI was recorded (see Table I1).

A new general meeting with the expert panel was organised on June 11" 2018. An update was given on
the final indicators, the inclusion/exclusion criteria, the flowcharts and the target values. Consensus
approval was obtained with no additional remarks.

Overall, the Delphi survey process resulted in twenty QI in seven vascular topics (see Table I1): Eight
process indicators and twelve outcome indicators, each with their own CV1 (ranging from 63-100%) and
FI (ranging from 67-96%).

Pilot study

A small pilot study was executed in 6 out of 9 hospitals represented in the task force team who
volunteered to perform a first registration of the indicators. Registration of the indicators was performed
by the task force team member themselves. No specific training was given. Personal experience
regarding the registration process was discussed within the group of vascular surgeon that participated.
All surgeons confirmed that all of the 20 measured indicators were relevant and useful. However, the
achievability/practical feasibility was questioned. This pilot study revealed a high administrative burden
since full automatic data extraction was not any of the hospitals. Surgeons indicated a time investment
of 1 to 3 days to obtain the parameters needed to assess the indicators. Due to the absence of a clear label
indicating the specific vascular pathology of patient records, data retrieval was time consuming or not
straightforward and was therefore cited as a limiting factor.

During this pilot study, substantive remarks were very useful to refine the indicator flowcharts. It was
concluded that it was worth the effort, but that some work has to be done to reduce the administrative

burden and the time investment.
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Discussion

A Delphi consensus method with a national vascular surgeon expert panel resulted in the successful
identification of 20 relevant and practically feasible vascular QI.

To the best of our knowledge, this is one of the first papers to describe the detailed process of reaching
consensus within a group of experts on QI in the field of vascular surgery. Effort was made to create a
set of indicators regarding several domains that is representative for the quality of care in vascular
surgery as a whole. The indicator development was based both on relevant scientific evidence and on
consensus among healthcare professionals.

With the help of this set of indicators and their inclusion/exclusion criteria, flowcharts and target levels,
we are ready to start a uniform measurement of quality across multiple Belgian vascular surgery
departments. Results of QI should be harnessed to search for variation in care and to explore the cause(s).
Feedback should be given on the performance per indicator in order to tackle future problems. Health
providers should be encouraged to voluntarily collect outcomes and to evolve to a multi-site comparison
(benchmarking), whether or not anonymous. The collected data can be used for local and/or national
improvement actions to ensure that all centres can adapt to the best practice. Besides the use of QI for
direct quality improvement, some of the QI can, on the long term, also be used for accountability. The
increasing interest in public reporting and P4Q initiatives raises the need for reliable QI.

In general, it is extremely important to motivate the team and to make quality registration routine, as an
integrated part of the care process 2. A strong incentive of this project is to establish an EPF integrated
data collection system. Our pilot study showed that data needed to calculate the 20 QI are available and
accessible in the medical patient files, but that the workload linked to manual data extraction is
excessively high. Therefore, in order to obtain a durable project it is mandatory to develop an automated
and EPF integrated data extraction model. Automated EPF extraction will not only address the current
problem of the high administrative burden but will also enhance the completeness and reliability of the
registered data. Since the objective of reaching consensus on a set of indicators is achieved, the focus of

this project will now shift to the development of a national (semi-)automatic data extraction system.
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An important strength of this project is national support throughout the entire project. Mainz et al. stated
that it is best to draw team members from different geographical areas and from different types and sizes
of organisation 14, A representative sample of Belgian vascular surgeons was ensured since both Flemish
and Walloon experts participated. Moreover 5 of 7 Belgian University hospitals were represented. Our
project was endorsed by the BSVS, the association for the professional interest of vascular surgeons in
Belgium which promotes the knowledge in the field of vascular surgery, consisting of 324 vascular
surgeons. Regularly, an update is given within the BSV'S working group. Therefore, besides the 45 active
participants, this project is passively being followed by the other vascular surgeons. Moreover, the
majority of hospitals assigned one delegate vascular surgeon to participate actively within the project,
but this delegate acts as a channel to disseminate the information within their own hospital. A
discrepancy can be noticed between the representation of Flemish, Walloon and Brussels hospitals. Due
to a language barrier in Belgium, only Flemish hospitals were invited in the first phase of this project.
However, shortly thereafter also Walloon hospitals asked to participate. Throughout the entire course of
this project, new vascular surgeons have the possibility to join. Up until 315 December 2019, the number
of officially registered participants has grown to 68 vascular surgeons representing 45 of the
approximately 77 vascular surgery associations in Belgium (Figure 2).

Within this project, vascular surgeons were involved in the course of choosing QI from the start. This is
expected to be an intrinsic motivation to participate in the data collection process. When indicators are
determined by the government (top-down), chances exist that indicators are not relevant or not
practically feasible which can compromise the vascular surgeons’ motivation to participate within that
quality initiative and to collect data.

With respect to the limitations of this study, three methodological issues need to be discussed. First,
participation of vascular surgeons in the expert panel was on a voluntary basis which could have created
a selection bias. In a Delphi study, it is preferred to use purposive sampling, recruiting individuals who

are perceived to have a certain expertise 4. Another disadvantage of a Delphi survey is that different
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opinions cannot be discussed face-to-face %. To solve this problem, a task force team was created to
discuss the obtained results of each question round.

Second, as patient experience has been stated to be an important part of healthcare quality. One may
criticize that the most important stakeholders in quality, the patients themselves, were not involved 2°.
Patient involvement in choosing QI could create a shift as patients most likely have other priorities 2’
Patients were not involved in this phase of the project since this was the very first step towards a set of
Belgian QI in vascular surgery. However, we are convinced that patients involvement is key in future
phases, not with the intention to adapt our final set of 20 indicators, but to create an additional set of
indicators based on patient input.

Third, a remark needs to be made on selecting QI based on a CVI > 75%. Although this was based on
existing literature ', the cut-off of 75% was arbitrarily chosen. Nevertheless, indicator 18 and indicator
20 were retained with a CVI < 75%. This decision was based on the fact that these indicators are
reflecting recent guidelines and were thought to be important and relevant outcome indicators according

to the task force 18.
Conclusions

Using three rounds in a Delphi methodology, a set of 20 validated QI for vascular surgery were
developed. This set focusses on arterial occlusive disease, arterial aneurysm disease and venous disease.
A first pilot study in 6 hospitals showed the feasibility of using the indicators in daily practice, but also
demonstrated that an automated EPF data extraction is essential to obtain reliable and durable results,
and to allow implementation on a nationwide basis. The methods for benchmarking have to be further

discussed, keeping in mind that reporting outcome is a strong incentive to adopt best practice.
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Tables

Table I. Items prone to quality improvement as stated by the participants in the first Delphi round

Table 11. Vascular quality indicators with Content Validity Index (CV1), Feasibility Index (FI) and

Target Level
Figures
Figure 1. Process flow of the Delphi survey

Figure 2. Participating Belgian Hospitals on December 31%, 2019 (n=45).
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