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1
The aim of this thesis is to contribute to the knowledge on how to develop and use 

benchmarking for quality improvement of cancer care. In this introduction I will explore 

the concepts of quality improvement in healthcare and the principles of benchmarking. 

Furthermore, this chapter describes the research scope, the research methods, and the 

outline of this thesis.

General introduction

In 2012 there were approximately 3.45 million new cases of cancer (excluding non-

melanoma skin cancer) in Europe1; In that same year 1.75 million people died from cancer1. 

The number of cancer patients and survivors is steadily increasing and despite or perhaps 

because of rapid improvements in diagnostics and therapeutics, important inequalities in 

cancer survival exist within and between different countries in Europe. Studies indicate 

that the differences in cancer survival are largely attributable to: socioeconomic factors, in-

equalities in quality of care and screening, inequalities in diffusion and adhesion to clinical 

guidelines, and inequalities in access to high quality radiotherapy equipment and cancer 

drugs2. Improving the quality of care is part of the approach to reduce suboptimal cancer 

survival and minimize inequalities in Europe.

Quality Improvement in healthcare

Quality Improvement (QI) is an essential part of healthcare management and can be sought 

on macro-, meso- and microlevels of the health care system. Governments and payer agen-

cies typically play a role on macro level with general regulations, reporting systems and 

reviews and inspections. On European level we see activities that are directed towards 

reducing inequalities in service provision and outcomes and to facilitate cross border treat-

ment. Especially professional societies put effort in educating the individual provider and 

by defining guidelines for conduct and treatment in specific areas. Institutions (the meso 

level) have to deal with both the official regulations and many professional guidelines, but 

also have to ensure the quality on an organizational level. They engage in implementing 

quality and risk management systems, multidisciplinary guideline systems and a range of 

other quality management and assurance activities.

It is difficult to define quality of healthcare and definitions often leave room for interpre-

tation. A commonly used definition is from the Institute of Medicine (IoM)3:”Quality of 

care is the degree to which health services for individuals and populations increase the 

likelihood of desired outcomes and are consistent with current professional knowledge”. 
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A more practical definition was given earlier by Donabedian4. Within this definition quality 

is described with regard to structure, process and outcomes. Structure measures refer to 

the availability of for example resources, management systems and guidelines. Process 

measures correspond to the processes necessary for daily healthcare delivery. Outcomes 

can contain medical indicators (e.g. mortality ratios, complication rates) as well as patient 

experience and satisfaction data.

Healthcare institutions are pressured by payers, patients and society to strive for continu-

ous improvement5 which has led to a growing need for reliable performance evaluation 

tools6. Measurement is essential for hospital quality improvement7; “it provides a means to 

define what hospitals actually do, and to compare that with the original targets in order to 

identify opportunities for improvement”(pp.4). There are in principle five different types of 

measurement of hospital performance7:

- Regulatory inspection

- Surveys of consumers’ experiences

- Third-party assessments

- Statistical indicators

- Internal assessments.

(1) Regulatory inspection (most countries have statutory inspectorates) of hospitals 

causes conformity, and measures performance related to minimal requirements for safety. 

(2) Standardized surveys of patients and relatives can measure hospital performance. 

Advantages of this method are that it identifies what is valued by patients and the general 

public, and standardized surveys can be tailored to measure specific domains of experience 

and satisfaction. (3) Third-party assessment includes for example: Peer review (a closed 

system for professional self-assessment and development); and Accreditation (programs 

that measure hospital performance in terms of compliance with published standards of 

organizational – and, increasingly, clinical – processes and results). (4) Statistical indicators 

can be used to identify issues for performance management, quality improvement and 

further scrutiny. (5) Internal assessments or self-assessment is used by hospitals to assess 

and analyze weaknesses and strengths inside the hospital8. Benchmarking, which can both 

be a third-party assessment as an internal assessment, is a common and effective method 

for measuring and analyzing performance9.
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Benchmarking

The quality improvement approach examined in this thesis is benchmarking which focuses 

on learning from others and setting realistic performance targets. The Joint commission9 

defines benchmarking as:

A systematic, data-driven process of continuous improvement that involves internally and/

or externally comparing performance to identify, achieve, and sustain best practice. It re-

quires measuring and evaluating data to establish a target performance level or benchmark 

to evaluate current performance and comparing these benchmarks or performance metrics 

with similar data compiled by other organizations, including best-practice facilities” (pp.1).

For healthcare Mosel and Gift10 provided the following definition: “… benchmarking is 

the continual and collaborative discipline of measuring and comparing the results of key 

work processes with those of the best performers. It is learning how to adapt these best 

practices to achieve breakthrough process improvements and build healthier communi-

ties”. In general the objectives of benchmarking are: (1) to determine what and where 

improvements are needed, (2) to analyze how comparable organizations achieve their 

own high performance levels, and (3) to use this information to improve performance. 

Benchmarking in the healthcare sector has undergone several modifications11. Initially, 

benchmarking was essentially the comparison of performance outcomes to identify dis-

parities. In the mid-1990s, it developed to a structured method with the imperative of 

comparing hospital outcomes to rationalize their funding12,13. It was expanded to include 

the analysis of processes and success factors for producing higher levels of performance. 

The most recent modifications to the concept of benchmarking relate to the need to meet 

patients’ expectations14.

There are several classifications of benchmark types and models. Benchmarking can be 

internal (comparing between different groups or teams within an organization) or external 

(comparing with other organizations in a specific industry or across industries). The most 

commonly cited typology of benchmarking is Camp’s15 differentiation between internal, 

competitive, functional and generic benchmarking. Within these broader categories Bhutta 

and Huq16 identified three types of benchmarking: performance, process and strategic. 

These categories have been expanded upon by other researchers: for example, ‘best in 

class benchmarking’17, used to emphasize the organization-independent nature of generic 

benchmarking. McGonagle and Fleming18 identified so called “shadow benchmarking”, 

industrial benchmarking that compares similar organizations, but not exactly the same 

functions within the same industry/sector, often against the industry leaders (it is similar 

to functional benchmarking, focusing on a single function to improve the operation of 
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that particular function) and international benchmarking that analyzes processes, com-

parison with any industry and with world leading organizations (similar to world class or 

generic benchmarking). To implement benchmarking, there is a need for useful, reliable 

and up-to-date information. This process of ongoing information management is called 

surveillance11. Surveillance is the first basis of benchmarking and facilitates and acceler-

ates the benchmarking process. A second basis is learning, information sharing and the 

adoption of best/good practices to improve performance. This project covered the first 

base (surveillance) and part of the second base (learning and information sharing). Good 

practices were identified, however their adoption was not in the scope of this study. This 

study focused on combining two types of benchmarking: operations and clinical practice 

(process) benchmarking19 and associated patient experience20; and performance bench-

marking21. It compared relative performance drawing on quantitative and qualitative data. 

First experiences with these in health care generally and oncology specifically, shows that 

involving comparable centers and services lead to fruitful suggestions for improvement. 

Brucker et al.22 showed that a nationwide benchmarking system has proved a clinically 

oriented, practical, flexible, adaptable and extensible tool for measuring and improving 

the quality of for example breast cancer care. The National Practice Benchmark described 

by Barr et al.23 showed that the Oncology community is changing in orderly ways moving 

toward gains in efficiency as assessed by a variety of measures. Brann et al.24 reported that 

Benchmarking has the potential to illuminate intra- and inter-organizational performance.

The need for a cancer care benchmarking tool

As mentioned in the general introduction significant inequalities in cancer survival exist 

within Europe. There seems to be a gap between the potential to provide innovative high 

quality cancer care and the actual situation in the provision of oncologic care25. The increas-

ing complexity in both multidisciplinary cancer care and translational research requires a 

new and closer collaboration between cancer centers (CCs). The Stockholm declaration25,26 

has highlighted the importance of this collaboration between CCs to facilitate high quality 

care. Identifying what works can assist hospitals in improving their services and reduce 

inequalities in care provision. It has the potential to raise the level of oncologic services 

across Europe. Benchmarking is a tool to facilitate the identification of what works and in 

2013, the Organisation of European Cancer Institutes (OECI)27 launched the BENCH-CAN 

project28, aiming at benchmarking comprehensive cancer care to reduce health inequalities 

in Europe and improve interdisciplinary cancer care by yielding best practice examples. 

The aim of one of the work packages of this project (work package 4, led by the Nether-

lands Cancer Institute) was to develop benchmarking tools for comprehensive cancer care 

(benchmark tool 1) and cancer care pathways (benchmark tool 2) using both qualitative 

and quantitative approaches.
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Outline and aim of this thesis

This thesis is divided in 6 parts: Part 1 Introduction; Part 2 Current situation; Part 3 Pa-

tient perspective; Part 4 Qualitative and quantitative benchmarking; Part 5 International 

financial and quantitative data comparison; and Part 6 Retrospect & prospect describing 

the results and conclusions and providing a discussion on methodological issues, further 

research and policy consequences. The aim of this thesis is to present tools to benchmark 

comprehensive cancer care and cancer care pathways/tumor services. Linked to this aim 

are several sub-objectives (see Figure 1). They include: (I) assessing the current situation 

of benchmarking in specialty hospitals and existing quality assessments (Chapter 2 and 

Chapter 3); (II) measuring patient’s perspectives on the quality of care at CCs (Chapter 

4); (III) developing and piloting two extensive benchmark tools for comprehensive cancer 

care (Chapter 5 and Chapter 6); and finally (IV) to investigate the use of quantitative 

benchmarking and (financial) performance features (Chapter 7 and Chapter 8). This sec-

tion presents the research objectives, their rationale and the methods.

Research objective 1: Assessing the current situation of benchmarking in specialty hospitals 

and existing quality assessments for cancer centers

Before embarking on the development and pilot a benchmarking tool for quality assess-

ment of comprehensive cancer care and cancer care pathways/tumor services there was 

a need to know the state of the art of benchmarking approaches in this field to inform 

our own approach. To prevent reinventing the wheel, it was assessed which indicators are 

already used to measure quality in cancer centers.

Chapter 2 Benchmarking specialty hospitals, a scoping review on theory and 

practice

A scoping literature review was conducted with the following objectives: (i) provide an 

overview of research on benchmarking in specialty hospitals and care pathways, (ii) de-

scribe study characteristics such as method, setting, models/frameworks, and outcomes, 

and (iii) verify the quality of benchmarking as a tool to improve quality in specialty hospitals 

and identify success factors.
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Figure 1 T hesis outline
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Chapter 3 Quality assessments for cancer centers in the European Union

European cancer centers go through several assessments at regional, national and inter-

national levels. However, many things regarding these assessments remain unclear such as 

the type of assessments being conducted, who conducts them and with what frequency, 

and are these assessments focused on assessing research, patient care or both. The goal 

was to obtain an overview of existing assessments in terms of whether they are: mandatory 

or voluntary; focused on evaluating research or patient care or both; regional, national 

and/or international. Data on existing assessments was collected through a survey with the 

quality managers from CCs in 28 EU member states. Purposive sampling was employed. 

One CC per member state was contacted. Responses from all CCs were analyzed themati-

cally and verified with the respondents for validity.

Research objective 2: Measuring patient’s perspectives on the quality of care at cancer 

centers

Accounting for patients’ perspective has become increasingly important in healthcare qual-

ity evaluation. It was therefore decided to develop a patient experience and satisfaction 

tool as part of the BENCH-CAN project.

Chapter 4 Piloting a Generic Cancer Consumer Quality Index in six European coun-

tries

Based on the Consumer Quality Index method (founded on Consumer Assessment of 

Healthcare Providers and Systems) a questionnaire was recently developed for Dutch cancer 

patients assessing their experience and satisfaction with care received. As a next step, this 

study aimed to adapt and pilot this questionnaire for international comparison of cancer 

patients experience and satisfaction with care in six European countries. We identified two 

research questions:

1.	 What are the differences in patient experience and satisfaction between countries and/

or patient characteristics?

2.	 What is the validity and internal consistency (reliability) of the European Cancer Con-

sumer Quality Index?

The Consumer Quality Index was translated into the local language at the participating pi-

lot sites using cross-translation. A minimum of 100 patients per site were surveyed through 

convenience sampling. Data from seven pilot sites in six countries was collected through an 

online and paper-based survey. Internal consistency was tested by calculating Cronbach’s 

alpha and validity by means of cognitive interviews. Demographic factors were compared 

as possible influencing factors.
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Research objective 3: Develop and pilot two extensive benchmark tools for comprehensive 

cancer care

Benchmarking has the potential to illuminate inter-organizational performance differences 

and facilitate quality improvement. In order to benchmark comprehensive cancer care two 

tools were developed. One tool looking at cancer centers as a whole, the institutional tool 

and one tool focusing on cancer care pathways/tumor services. In the benchmarking litera-

ture various methods can be found. We used the stepwise approach that was developed 

Van Lent et al.19 based on a series of benchmarking pilots in various care organizations 

(Table 1).

Table 1  13 step benchmarking method developed by van Lent et al.19

Step Action

1 Determine what to benchmark

2 Form a benchmarking team

3 Choose benchmarking partners

4 Define and verify the main characteristics of the partners

5 Identify stakeholders

6 Construct a framework to structure the indicators

7 Develop relevant and comparable indicators

8 Stakeholders select indicators

9 Measure the set of performance indicators

10 Analyse performance indicators

11 Take action: results are presented in a report and recommendations 
are given

12 Develop relevant plans

13 Implement the improvement plans

The indicators that were needed to generate data within this approach were structured 

(step 6) within a framework based on the European Foundation for Quality Management 

(EFQM) Model29 and the Institute of Medicine (IOM) domains of Quality30. The European 

Foundation for Quality Management published a model for performance-assessment and 

identification of key strengths and improvement areas. It includes 9 criteria in which the or-

ganizational structure and processes (enablers) are considered as well as the results, which 

can be demonstrated by outcome measures. The categories show the various aspects of 

an organization. Good performance in the enabler’s domains is expected to lead to good 

performance in the results domain31. For the results domains the IOM domains of quality 

were used. For the benchmark tool the domains of quality are adapted into effective, 

efficient, safe, responsive and personalized, integration, and timely as shown in Figure 2.
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Figure 2 T he BENCH-CAN Framework

Chapter 5 Development of a Benchmark tool for Cancer Centers; results from a 

pilot exercise

Although the method for developing the benchmark tools was largely the same some 

differences can be found. This paragraph describes the specifics for the institutional 

tool (Benchmark tool 1, BT1). A comprehensive international benchmarking tool was 

developed covering all relevant care related and organizational fields. Related to this we 

identified the following research objectives: (i) develop and pilot an extensive benchmark 

tool with both qualitative and quantitative indicators, (ii) identify performance differences 

between cancer centers, and (iii) identify improvement opportunities. Eight cancer centers 

throughout Europe were selected as pilot sites. The benchmark indicators were tested and 

pre-piloted in three centers to see whether the definitions were clear and the indicators 

would yield interesting, discriminative information. After the indicators were adapted the 

tool was tested in five other centers. The collected data was used to identify improvement 

suggestions and good practices.

Chapter 6 Benchmarking cancer centers: from care pathways to Integrated Practice 

Units

Care pathways are often used as a tool to manage the quality in healthcare. It has been 

shown that their implementation reduces the variability in clinical practice and improves 

outcomes32, but the European Pathway Association33 identified a need for international 

benchmarking. A further step is organizing care according to Integrated Practice Units 

(IPU), encompassing the whole pathway and all relevant organizational aspects34. Research 

on this topic is however limited. This study aimed at firstly describing the development and 

outcomes of benchmark for care pathways (Benchmark tool 2, BT2). The second aim of 

this study was assessing the degree of development towards an IPU. The benchmark data 
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was used to produce suggestions for pilot sites to improve the organization of cancer care 

pathways towards the development of IPUs.

Research objective 4: Investigate the use of quantitative benchmarking data and (financial) 

performance features for international comparison

Quantitative benchmark data can be used to map efficiency in cancer centers and compare 

costs. Besides simply comparing, the data can be used to identify the importance of quan-

titative performance features and how they relate to outcomes by means of the fuzzy-set 

qualitative comparative analysis (fsQCA)35. Quantitative data can also be used to highlight 

inequalities and call for changes.

Chapter 7 Management and performance features of cancer centers in Europe: a 

fuzzy-set analysis

Data collected through the quantitative/financial benchmark indicators were used to test a 

relatively new method within health service research, the fussy-set Qualitative Comparative 

Analysis (fsQCA). In contrast to other quantitative methods, such as a regression analysis, 

fsQCA can be used for small sample sizes (5–50 cases). The fsQCA method represents 

cases (cancer centers) as a combination of explanatory and outcome conditions. This study 

uses the net income and productivity as the outcome conditions and five explanatory 

conditions: level of dedication to R&D, annual budget, size, type, and whether the center 

is a Comprehensive Cancer Center (CCC).

Chapter 8 Actual costs of cancer drugs in 15 European countries

International comparison can also be used to identify problems and inequalities in for ex-

ample the pricing of cancer drugs and stimulate efforts towards joint action. A word-based 

survey was emailed to all full members of the OECI (n=51), both European Union (EU) 

members and non-EU members, and to the non-OECI member of Cancer Core Europe. 

The centers were asked to provide list or official and actual prices, corrected for VAT dif-

ferences, and asked for information about central or government coordinated purchasing. 

The actual price was defined as the net price—ie, as price per one dose to allow for a 

comparison in case of different pack sizes.
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Table 2  Summary research objectives, chapters and research methods

Objective Chapter Research method

I Assessing the current situation of benchmarking in 
specialty hospitals and existing quality assessments for 
cancer centers

Chapter 2 Scoping literature review

Chapter 3 Survey

II Measuring patient’s perspectives on the quality of 
care at cancer centers

Chapter 4 Patient experience and satisfaction 
questionnaire (ECCQI)

III Develop and pilot two extensive benchmark tools for 
comprehensive cancer care

Chapter 5 Multi-center benchmark pilot study

Chapter 6 Multi-center benchmark pilot study

IV Investigate the use of quantitative benchmarking 
data and (financial) performance features for 
international comparison

Chapter 7 fussy-set Qualitative Comparative 
Analysis

Chapter 8 Survey
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Abstract

Background: Although benchmarking may improve hospital processes, research on this 

subject is limited. The aim of this study was to provide an overview of publications on 

benchmarking in specialty hospitals and a description of study characteristics.

Methods: We searched PubMed and EMBASE for articles published in English in the last 

ten years. Eligible articles described a project stating benchmarking as its objective and 

involving a specialty hospital or specific patient category; or those dealing with the meth-

odology or evaluation of benchmarking.

Results: Of 1,817 articles identified in total, 24 were included in the study. Articles were 

categorized into: pathway benchmarking, institutional benchmarking, articles on bench-

mark methodology or evaluation and benchmarking using a patient registry. There was a 

large degree of variability: (1) study designs were mostly descriptive and retrospective; (2) 

not all studies generated and showed data in sufficient detail; and (3) there was variety 

in whether a benchmarking model was just described or if quality improvement as a 

consequence of the benchmark was reported upon. Most of the studies that described 

a benchmark model described the use of benchmarking partners from the same industry 

category, sometimes from all over the world.

Conclusions: Benchmarking seems to be more developed in eye hospitals, emergency 

departments and oncology specialty hospitals. Some studies showed promising improve-

ment effects. However, the majority of the articles lacked a structured design, and did not 

report on benchmark outcomes. In order to evaluate the effectiveness of benchmarking to 

improve quality in specialty hospitals, robust and structured designs are needed including a 

follow up to check whether the benchmark study has led to improvements.
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Background

Healthcare institutions are pressured by payers, patients and society to deliver high-

quality care and have to strive for continuous improvement. Healthcare service provision 

is becoming more complex, leading to quality and performance challenges1. In addition, 

there is a call for transparency on relative performance between and within healthcare 

organizations2. This pushes providers to focus on performance and show the added value 

for customers/patients3,4.

Without objective data on the current situation and comparison with peers and best 

practices, organizations cannot determine whether their efforts are satisfactory or ex-

ceptional, and specifically, what needs improvement. Benchmarking is a common and 

effective method for measuring and analyzing performance. The Joint commission defines 

benchmarking as:

A systematic, data-driven process of continuous improvement that involves inter-

nally and/or externally comparing performance to identify, achieve, and sustain best 

practice. It requires measuring and evaluating data to establish a target perfor-

mance level or benchmark to evaluate current performance and comparing these 

benchmarks or performance metrics with similar data compiled by other organiza-

tions, including best-practice facilities5.

Benchmarking may improve hospital processes, though according to Van Lent et al.6, 

benchmarking as a tool to improve quality in hospitals is not well described and possibly 

not well developed. Identifying meaningful measures that are able to capture the quality 

of care in its different dimensions remains a challenging aspiration7. Before embarking on 

an international project to develop and pilot a benchmarking tool for quality assessment 

of comprehensive cancer care (the BENCH-CAN project8) there was a need to establish 

the state of the art in this field, amongst others to avoid duplication of work. The BENCH-

CAN project8 aims at benchmarking comprehensive cancer care and yield good practice 

examples at European cancer centers in order to contribute to improvement of multi-

disciplinary patient treatment. This international benchmark project included 8 pilot sites 

from three geographical regions in Europe (North-West (n=2), South (n=3), Central-East 

(n=3)). The benchmarking study was executed according to the 13 steps developed by 

van Lent et al.6, these steps included amongst others the construction of a framework, 

the development of relevant and comparable indicators selected by the stakeholders and 

the measuring and analysing of the set of indicators. Accordingly, we wanted to obtain an 

overview on benchmarking of specialty hospitals and specialty care pathways. Schneider 

et al.9 describe specialty hospitals as hospitals “that treat patients with specific medical 
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conditions or those in need of specific medical or surgical procedures” (pp.531). These are 

standalone, single-specialty facilities.

The number of specialty hospitals is increasing9. Porter10 suggests that specialization of 

hospitals improves performance; it results in a better process organization, improved 

patient satisfaction, increased cost-effectiveness and better outcomes. Specialty hospitals 

represent a trend; however, according to van Lent et al.6 the opinions about the added 

value are divided. More insight into the benchmarking process in specialty hospitals could 

be useful to study differences in organization and performance and the identification of 

optimal work procedures6. Although specialty hospitals may differ according to discipline 

they have similarities such as the focus on one disease category and the ambition to per-

form in sufficient volumes. The scope of the BENCH-CAN8 project was on cancer centers 

and cancer pathways, however, we did not expect to find sufficient material on these 

specific categories and thus decided to focus on specialty hospitals in general. Against 

this background, we conducted a scoping review. A scoping review approach provides 

a methodology for determining the state of the evidence on a topic that is especially 

appropriate when investigating abstract, emerging, or diverse topics, and for exploring or 

mapping the literature11 which is the goal of this study. This study had the following objec-

tives: (i) provide an overview of research on benchmarking in specialty hospitals and care 

pathways, (ii) describe study characteristics such as method, setting, models/frameworks, 

and outcomes, and (iii) verify the quality of benchmarking as a tool to improve quality in 

specialty hospitals and identify success factors.

Method

Scoping systematic review

There are different types of research reviews which vary in their ontological, epistemo-

logical, ideological, and theoretical stance, their research paradigm, and the issues that 

they aim to address12. Scoping reviews have been described as a process of mapping the 

existing literature or evidence base. Scoping studies differ from systematic reviews in that 

they provide a map or a snapshot of the existing literature without quality assessment or 

extensive data synthesis12. Scoping studies also differ from narrative reviews in that the 

scoping process requires analytical reinterpretation of the literature11. We used the frame-

work as proposed by Arksey and O’Mally13. This framework consist of 6 steps: (i) identify-

ing the research question, (ii) identifying relevant studies, (iii) study selection, (iv) charting 

the data, (v) collecting, summarizing and reporting the results, (vi) optional consultation. 

Step 6 (optional consultation) was ensured by asking stakeholders from the BENCH-CAN 
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project for input. Scoping reviews are a valuable resource that can be of use to researchers, 

policy-makers and practitioners, reducing duplication of effort and guiding future research.

Data sources and search methods

We performed searches in PubMed and EMBASE. To identify the relevant literature, we 

focused on peer-reviewed articles published in international journals in English between 

2003 and 2014. According to Saggese et al.14 “this is standard practice in bibliometric 

studies, since these sources are considered ‘certified knowledge’ and enhance the results’ 

reliability” (pp.4). We conducted Boolean searches using truncated combinations of three 

groups of keywords and free text terms in title/abstract (see Figure 1). The first consists of 

keywords concerning benchmarking and quality control. The second group includes key 

words regarding type of hospitals. All terms were combined with group 3: organization 

and administration. Different combinations of keywords led to different results, therefore 

five different searches in PubMed and four in EMBASE were performed. To retrieve other 

relevant publications, reference lists of the selected papers were used for snowballing. In 

addition stakeholders involved in the BENCH-CAN project8 were asked to provide relevant 

literature.

Selection method/ article inclusion and exclusion criteria

Using abstracts, we started by excluding all articles that clearly did not meet the inclusion 

criteria, which covered topics not related to benchmarking and specialty hospitals. The two 

authors independently reviewed the remaining abstracts and made a selection using the 

following criteria: the article had to discuss a benchmarking exercise in a specialty hospital 

either in theory or in practice and/or the article had to discuss a benchmark evaluation or 

benchmark tool development. Only studies including organizational and process aspects 

were used, so studies purely benchmarking clinical indicators were excluded. At least 

some empirical material or theory (or theory development) on benchmarking methodology 

should be present; essays mainly describing the potential or added value of benchmarking 

without proving empirical evidence were thus excluded. The articles also had to appear in a 

peer-reviewed journal. The full texts were reviewed and processed by the first author. Only 

papers written in English were included.

Data extraction

General information was extracted in order to be able to provide an overview of research 

on benchmarking in specialty hospitals and care pathways. The following information was 

extracted from the included articles: first author and year of publication, aim, and area of 
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practice. The analytical data were chosen according to our review objective. They included 

the following: (I) study design, (II) benchmark model and/or identified steps, (III) type of 

indicators used, (IV) study outcome, (V) the impact of the benchmarking project (measured 

by the identified improvements achieved through the benchmark or suggestions for im-

provements), and (VI) success factors identified. The first author independently extracted 

the data and the second author checked 25% of the studies to determine inter-rater 

reliability.

Classification scheme benchmark models

At present, there is no standard methodology to classify benchmark models within 

healthcare in general and more specifically within specialty hospitals and care pathways. 

Therefore we looked at benchmark classification schemes outside the healthcare sector, 

especially in industry. A review of benchmarking literature showed that there are different 

types of benchmarking and a plethora of benchmarking process models15. One of these 

schemes was developed by Fong et al.16 (box 1). This scheme gives a clear description of 

each element included in the scheme and will therefore be used to classify the benchmark 

models described in this paper. It can be used to assess academic/research-based models. 

These models are developed mainly by academics and researchers mainly through their 

own research, knowledge and experience (this approach seems most used within the 

healthcare sector). This differs from Consultant/expert-based models (developed from per-

sonal opinion and judgment through experience in providing consultancy to organizations 

embarking on a benchmarking project) and Organization-based models (models developed 

or proposed by organizations based on their own experience and knowledge. They tend to 

be highly dissimilar, as each organization is different in terms of its business scope, market, 

products, process, etc.)16.
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Classification Type Meaning 

Nature of benchmarking partner Internal Comparing within one organization 
about the performance of similar 
business units or processes 

Competitor Comparing with direct competitors, 
catch up or even surpass their 
overall performance 

Industry Comparing with company in the 
same industry, including non-
competitors 

Generic Comparing with an organization 
which extends beyond industry 
boundaries 

Global Comparing with an organization 
where its geographical location 
extends beyond country 

boundaries 

Content of benchmarking Process Pertaining to discrete work 
processes and operating systems 

 Functional Application of the process 
benchmarking that compares 
particular business functions at two 
or more organizations 

 Performance Concerning outcome 
characteristics, quantifiable in 
terms of price, speed, reliability, 
etc. 

 Strategic Involving assessment of strategic 
rather than operational matters 

Purpose for the relationship Competitive Comparison for gaining superiority 
over others 

 Collaborative Comparison for developing a 
learning atmosphere and sharing of 
knowledge 

Box 1. Classification scheme for benchmarking by Fong et al.16 Box 1  Classification scheme for benchmarking by Fong et al.16
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Results

Review

The search strategy identified 1,817 articles. The first author applied the first review 

eligibility criteria, the topic identification (Figure 1), to the titles and abstracts. After this 

initial examination 1,697 articles were excluded. Two authors independently reviewed the 

abstracts of 120 articles. Snowballing identified three new articles that were not already 

identified in the literature search. Sixty articles were potentially eligible for full text review. 

The full text of these 60 publications were reviewed by two authors, resulting in a selection 

of 24 publications that met all eligibility criteria (see Figure 1 and 2)

Figure 1  Research Design
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Figure 2  Article selection process

Study characteristics

Table 1 provides an overview of the general information of the included articles. To as-

sist in the analysis, articles were categorized into: pathway benchmarking, institutional 
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benchmarking, benchmark evaluation/methodology and benchmarking using a patient 

registry (see Figure 3). For each category the following aspects will be discussed: study 

design, benchmark model and/or identified steps, type of indicators used, study outcome, 

impact of the benchmarking project (improvements/improvement suggestions) and success 

factors. The benchmark model and/or described steps will be classified using the model 

by Fong16.
 

 

 

 

 

 

 

 

 

 

 

Figure 3. Number of publications per category and area of practice 
Figure 3  Number of publications per category and area of practice
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I Pathway benchmarking (PB)

PB Study design

Study design varied across the different pathway studies. Most studies (n=7)18-21, 24,25 

used multiple comparisons, from which five studies sought to develop indicators. Dif-

ferent methods were used for this indicator development such as a consensus method 

(Delphi)18-20. In other articles a less structured way of reaching consensus was used such as 

conference calls21 and surveys24. One study used a prospective interventional design14 while 

another study26 used a retrospective comparative benchmark study with a mixed-method 

design. Setoguchi et al.23 used a combination of prospective and retrospective designs. 

Existing literature was used in two studies27,28. More information on study design can be 

found in Table 2.

PB Benchmark model

Eight articles described a benchmarking model and/or benchmarking steps. Applying the 

classification scheme by Fong et al.16 most studies used benchmarking partners from the 

same industry (n=6)17,21,23,24,27,28. Two studies also used partners from the industry but 

on the global level. A total of 6 studies benchmarked performance17,21,23, 27, 28, one study 

benchmarked performance and processes19 and another study used strategic benchmark-

ing26. All studies used benchmarking for collaborative purposes. For more information 

about the benchmark models see Table 2.

PB Indicators

Most of the pathway studies used outcome indicators (n=7)17, 20, 21, 23, 24, 25, 28. Hermann et al.19 

used a combination of process and outcome indicators e.g. case management and length of 

stay; and Chung et al.18 used structure, process and outcome indicators. One study21 used a 

mixture of process and outcome indicators, while another study27 used a combination of struc-

tural and process indicators. Most studies used quantitative indicators, such as five-year over-all 

survival rate18. Roberts et al.22 described the use of qualitative and quantitative indicators.

PB outcomes

Looking at the outcomes of the different pathway studies it can be seen that these cover 

a wide range of topics, Brucker17 for example provided proof of concept for the feasibility 

of a nationwide system for benchmarking. The goal of establishing a nationwide network 

of certified breast centres in Germany can be considered largely achieved according to 

Wallwiener27. Wesselman28 showed that most of the targets for indicators for colorectal 

care are being better met over the course of time.
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Mainz et al.20 reported a major difference between the Nordic countries with regard for 5 

years survival for prostate cancer. However, they also reported difficulties such as: threats 

to comparability when comparing quality at the international level, this is mainly related to 

data collection. Stolar25 showed that pediatric surgeons are unable to generate sufficient 

direct financial resources to support their employment and practice operational expenses. 

Outcomes of the other studies can be found in Table 2.

PB Impact

One article identified improvements in the diagnosis of the patient and provision of care 

related to participating in the benchmark, for example improvements in the preoperative 

histology and radiotherapy after mastectomy17. Three articles identified suggestions for im-

provements based on the benchmark21, 23, 25, in the provision of care for instance on the use of 

opiates at the end of life18 and improvements on the organizational level such as the decrease 

of the frequency of hospital visits, lead times and costs25. For other improvements see Table 2.

PB Success factors

One study identified success factors. According to Brucker17 a success factor within their 

project was the fact that participation was voluntary and all the data was handled anony-

mous.
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II Institutional benchmarking (IB)

IB Study design

In the two articles by de Korne3, 31 mixed methods were used to develop an evaluation 

frame for benchmarking studies in eye-hospitals. Barr et al.29 used the National Practice 

Benchmark to collect data on Oncology Practice Trends. Brann30 developed forums for 

benchmarking child and youth mental-health. Van Lent et al.6 conducted three indepen-

dent international benchmarking studies on operations management of comprehensive 

cancer centers and chemotherapy day units. Schwappach32 used a pre–post design in 

two measurement cycles, before and after implementation of improvement activities at 

emergency departments. Shaw33 used a questionnaire with 10 questions to collect data 

on pediatric emergency departments. More information on study design can be found in 

Table 3.

IB Benchmark model

Characterizing the benchmark models and/or steps with the scheme by Fong16 it can be 

seen that all studies used partners from the industry, in two studies these partners were 

global. Two articles benchmarked performance6, 31 while two other articles benchmarked 

both processes as performance3, 32 and one article reported the benchmarking of perfor-

mance and strategies29. More detailed information on the benchmark models can be found 

in Table 3.

IB Indicators

Most of the studies used outcome indicators (n=6)3,6, 30-33. Schwappach et al.32 for example 

used indicators to evaluate speed and accuracy of patient assessment, and patients’ experi-

ences with care by emergency departments. Van Lent6 described the use of indicators that 

differentiated between the organizational divisions of cancer centers such as diagnostics, 

radiotherapy and research. Brann30 used Key Performance Indicators such as 28-day read-

missions to inpatient settings, and cost per 3-month community care period.

IB Outcomes

Different outcomes were mentioned in the study by de Korne3 and on different aspects of 

operations management by van Lent6. However van Lent also showed that the results on 

the feasibility of benchmarking as a tool to improve hospital processes are mixed. The Na-

tional Practice Benchmark (NPB)29 demonstrated that the adaptation of oncology practices 

is moving toward gains in efficiency. Outcomes of the study by Schwappach32 showed that 

improvements in the reports provided by patients were mainly demonstrated in structures 

of care provision and perceived humanity. Shaw33 showed that benchmarking of staffing 

and performance indicators by directors yields important administrative data. Brann et al.30 
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presented that benchmarking has the potential to illuminate intra- and inter-organizational 

performance.

IB Improvements

Improvements mentioned due to participating in the benchmark (Table 3) were a successful 

improvement project6 leading to a 24% increase in bed utilization and a 12% increase in 

productivity in cancer centers and investments in Emergency Department (ED) structures, 

professional education and improvement of the organization of care31.

IB Success factors

Almost all institutional benchmarking articles identified success factors (n=7). Frequently 

mentioned factors were commitment of management6, 30 and the development of good 

indicators3, 6, 31.
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III Benchmarking evaluation/methodology (BEM)

BEM Study Design

Ellershaw34 assessed the usefulness of benchmarking using the Liverpool Care Pathway in 

acute hospitals in England with the use of a questionnaire. Ellis35 performed a review of 

benchmarking literature. Matykiewicz36 evaluated the Essence of Care as a benchmarking 

tool with a case study approach and qualitative methods.

Profit37 used a review of the scientific literature on composite indicator development, 

health systems, and quality measurement in pediatric healthcare. More information on 

study design can be found in Table 4.

BEM Benchmark model/ steps

Three studies describe a benchmark model. They all describe industry partners and process 

benchmarking (see Table 4).

BEM Indicators

One article described the use of indicators, though very minimally. Matykiewicz36 described-

benchmarking against best practice indicators, but specific indicators are not mentioned. 

Profit et al.37 developed a model for the development of indicators of quality of care.

BEM Outcomes

The study by Ellershaw34 displayed that almost three quarters of respondents in the hospi-

tal sector felt that participation in the benchmark had had a direct impact on the delivery 

of care. The outcomes of the study by Ellis35 was that Essence of Care benchmarking is a 

sophisticated clinical practice benchmarking approach which needs to be accepted as an 

integral part of health service benchmarking activity. Matykiewicz36 showed that whilst 

raising awareness is relatively straightforward, putting Essence of Care into practice is more 

difficult. Profit et al.37 concluded that the framework they presented offers researchers an 

explicit path to composite indicator development.

BEM Improvements

Improvements due to the benchmark exercise that were identified included specific im-

provements in levels of communication between health professionals and relatives, within 

multidisciplinary teams and across sectors34 and that through self-assessment against best 

practice problems could be identified and solved36.

BEM Success factors

Three articles mentioned success factors, both Ellershaw34 and Matykiewicz36 mentioned 

the organization of a workshop, while Ellis35 identified reciprocity as an important factor 

for success.
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IV Benchmark using patient registry data

The only benchmark study38 using patient registry data originated in oncology practice 

in the US (see Table 5). For this study National Cancer Database (NCDB) reports from the 

Electronic Quality Improvement Packet (e-QUIP) were reviewed ensuring all network facili-

ties are in compliance with specific outcome benchmarks. Outcome indicators such as local 

adherence to standard-of-care guidelines were used. A review of the e-QUIP-breast study 

at Carolinas Medical Center (CMC) showed that treatment methods could be improved. No 

improvements were reported. At CMC, the registry has been a key instrument in program 

improvement in meeting standards in the care of breast and colon cancer by benchmarking 

against state and national registry data.
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Discussion

There is a growing need for healthcare providers to focus on performance. Benchmarking 

is a common and supposedly effective method for measuring and analyzing performance2. 

Benchmarking in specialty hospitals developed from the quantitative measurement of 

performance to the qualitative measurement and achievement of best practice39.

In order to inform the development of a benchmark tool for comprehensive cancer care 

(the BENCH-CAN project) we assessed the study characteristics of benchmarking projects in 

specialty hospitals, avoid duplication and identified the success factors to benchmarking of 

specialty hospitals. This scoping review identified 24 papers that met the selection criteria 

which were allocated to one of four categories. Regarding our first two research objec-

tives: (i) provide an overview of research on benchmarking in specialty hospitals and care 

pathways, (ii) describe study characteristics such as method, setting, models/frameworks, 

and outcomes, we reviewed the first three categories against a common set of five issues 

that shape the following discussion. The fourth category (Benchmark using patient registry 

data) had only a single paper so could not be appraised in the same way.

I. Area of practice

In terms of study settings, we were interested in the areas where benchmarking would be 

most frequently used. Our review identified seven types of specialty hospitals. Most stud-

ies were set in oncology specialty hospitals. The majority (n=12) of the articles described 

projects in which part of a specialty hospital or care pathway was benchmarked. This could 

be due to the fact that one of the success factors of a benchmarking project defined by 

van Lent et al.6 is the development of a manageable-sized project scope. This can be an 

identified problem in a department or unit (part of a specialty hospital), or a small process 

that involves several departments (care pathway).

II. Study design

Looking at the different study designs, both quantitative as qualitative methods can be 

found. All institutional articles except Schwappach31 (retrospective and prospective) made 

use of a prospective research design while most pathway articles used a retrospective 

multi-comparison design. Stakeholders often played an important role in the benchmark-

ing process and consensus methods such as the Delphi method were frequently used to 

develop the benchmark indicators.
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III. Benchmark model

Fifteen articles described a benchmark model/steps. All studies that described a bench-

marking study made use of partners from the industry, in four articles these where from 

different countries, e.g. global. Most benchmarks were on performance (n=8), others 

used a combination of performance and process benchmarking (n=3) or performance 

and strategic benchmarking (n=1). Three studies described a process benchmark and one 

benchmarking on strategies. The classification scheme was not developed for healthcare 

benchmarking specifically. This is shown by the definition of competitor. Some of the de-

scribed partners in the benchmarking studies fit the first part of the definition: in business, 

a company in the same industry or a similar industry which offers a similar product or 

service40 for example breast cancer centers or eye hospitals. However there is not always 

competition between these centers (second part definition). A healthcare specific scheme 

for benchmarking models would be preferred, this was however not found.

In some cases, a model has been uniquely developed–possibly using field expertise- for 

performing a particular type of benchmarking, which means that there was no evidence of 

the usability of the model beforehand. In their article on ‘Benchmarking the benchmarking 

models’ Anand and Kodali15 however identify and recommend some common features 

of benchmarking models. Their cursory review of different benchmarking process models 

revealed that the most common steps are: “identify the benchmarking subject” and “iden-

tify benchmarking partners”15. The purpose of the benchmarking process models should 

be to describe the steps that should be carried out while performing benchmarking. Anand 

and Kodali15 recommend that a benchmark model should be clear and basic, emphasizing 

logical planning and organization and establishing a protocol of behaviors and outcomes. 

Looking at the models described in this review it shows that only five articles describe 

models that have all the features described by Anand and Kodali3,6, 31, 32, 36.

IV. Registry

The article about the use of a registry differed in the sense that no benchmark model 

or benchmarking steps were described. Instead it focused on the usefulness of using a 

registry for benchmarking. According to Greene et al.38 a registry is a valuable tool for 

evaluating quality benchmarks in cancer care. Sousa et al.41 showed the general demands 

for accountability, transparency and quality improvement make the wider development, 

implementation and use of national quality registries for benchmarking, inevitable. Based 

on this we had expected to find more articles describing the use of the registry for bench-

marking, these were however not identified through our search.
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V. Indicators

Currently, it seems that the development of indicators for benchmarking is the main focus 

of most benchmarking studies. The importance of indicator development is highlighted by 

Groene et al.42 who identified 11 national indicator development projects. Papers included 

in this study showed a wide array of approaches to define and select indicators to be used 

in the projects, such as interviews, focus groups, literature reviews and consensus surveys 

(Delphi method and others).

A review by Nolte43 shows that there is an ongoing debate about the usefulness of process 

versus outcome indicators to evaluate healthcare quality. In most papers included in this 

study outcome indicators were used, especially in the pathway benchmarking papers. 

This seems contradictory to findings by Mant44 who noted that the relevance of outcome 

measures is likely to increase towards macro-level assessments of quality, while at the 

organizational or team level, process measures will become more useful. Based on this one 

would expect the use of process indicators for especially the pathway articles.

Benchmarking as a tool for quality improvement and success factors

Regarding our third objective: “verify the quality of benchmarking as a tool to improve 

quality in specialty hospitals and identify success factors” we found the following. Only 

six articles described improvements related to the benchmark. Specific improvements were 

described in the level of communication between health professionals and relatives, within 

multidisciplinary teams and across sectors; service delivery and organization of care; and 

pathway development. Only three articles actually showed the improvement effects of 

doing a benchmark in practice. This could be linked to the fact that almost no benchmark 

model described a last step of evaluation of improvement plans as being part of the 

benchmark process. Brucker17 showed that nationwide external benchmarking of breast 

cancer care is feasible and successful. Van Lent6 however showed that the results on the 

feasibility of benchmarking as a tool to improve hospital processes were mixed. This makes 

it difficult to assess whether benchmarking is a useful tool for quality improvement in 

specialty hospitals.

Within the pathway studies only one paper mentioned success factors, in contrast with 

almost all institutional and benchmark evaluation- and methodology papers. Based on our 

review we’ve come up with a list of success factors for benchmarking specialty hospitals or 

care pathways (box 2). One article exploring the benchmarking of Comprehensive Cancer 

Centres6 produced a detailed list of success factors for benchmarking project (see box 2), 

such as a well-defined and small project scope and partner selection based on clear criteria. 
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This might be easier for specialty hospitals due to the specific focus and characteristics than 

for general hospitals. Organizing a meeting for participants, either before or after the audit 

visits, was mentioned as a success factor34, 36. Those workshops or forums provided the 

opportunity for participants to network with other organizations, discuss the meaning of 

data and share ideas for quality improvements and best practices. Especially the develop-

ment of indicators was mentioned often, corresponding to our earlier observation about 

the emphasis that is put on this issue.

Although this scoping review shows that the included studies seem to focus on indica-

tor development rather than the implementation and evaluation of benchmarking, the 

characteristics described (especially the models) can be used as a basis for future research. 

Researchers, policy makers or other actors that wish to develop benchmarking projects for 

specialty hospitals should learn lessons from previous projects to prevent the reinvention 

of the wheel. The studies in this review showed that ensuring the commitment to the 

project by the management team of hospitals participating and the allocation of sufficient 

resources for the completion of the project is paramount to the development of a bench-

marking exercise. The information found in combination with the provided success factors 

may increase the chance that benchmarking results in improved performance in specialty 

hospitals like cancer centers in the future.

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

Box 2. Success factors benchmarking projects specialty hospitals and pathways 
 

1. Voluntary participation 
2. Anonymous participation 
3. Internal stakeholders must be convinced that others might have developed solutions for problems of the underlying 
processes that can be translated to their own settings. 
4. Verify homogeneity participant group to ensure the comparability of benchmarking partners 
5. Ensure commitment of the management and secure resources 
6. Limit the scope of the project to a well-defined problem 
7. Involve stakeholders to gain consensus about the indicators 
8. Develop indicators that are specific, measurable, acceptable, achievable, realistic, relevant, and timely (SMART) 
9. Use simple indicators so that enough time can be spent on the analysis 
10. Measure both qualitative and quantitative data 
11. Stratify survey into minimum data set and additional extra’s  
12. For indicators showing a large annual variation in outcomes, measurement over a number of years should be 
considered 
13. Feed benchmarking data back to clinical staff to maintain their motivation to the project 
14. Organize forums and workshops for participants to discuss performance of their organization and learn from other 
organizations 
15. Convert data into measurable quantities 
16. Homogeneity in language, reimbursement systems, and administrations 
17. Interpretation of results should be guided by a culture of organisational learning rather than individual blame. 

Box 2  Success factors benchmarking projects specialty hospitals and pathways

Limitations

A potential limitation is that by searching the titles and abstracts we may have missed 

relevant papers. The articles included in this review were not appraised for their scientific 

rigor, as scoping reviews do not typically include critical appraisals of the evidence. In 
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deciding to summarize and report the overall findings without the scrutiny of a formal 

appraisal, we recognize that our results speak to the extent of the setting and model of 

the benchmark study rather than provide the reader with support for the effectiveness of 

benchmarking.

Conclusion

Benchmarking in specialty hospitals developed from simple data comparison to quantitative 

measurement of performance, qualitative measurement and achievement of best practice. 

Based on this review it seems however that benchmarking in specialty hospitals is still in 

development. Benchmarking seems to be most reported up on and possibly developed in 

the field of oncology and eye hospitals, however most studies do not describe a structured 

benchmarking method or a model that can be used repeatable. Based on our study we 

identified a list of success factors for benchmarking specialty hospitals. Developing ‘good’ 

indicators was mentioned frequently as a success factor. Within the included papers there 

seems to be a focus on indicator development rather than measuring performances, which 

is an indication of development rather than implementation. Further research is needed 

to ensure that benchmarking in specialty hospitals fulfills its objective, to improve the 

performance of healthcare facilities. Researchers wishing –as a next step- to evaluate the 

effectiveness of benchmarking to improve quality in specialty hospitals, should conduct 

evaluations using robust and structured designs, focusing on outcomes of the benchmark 

and preferably do a follow up to check whether improvement plans were implemented.
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Abstract

Background: Cancer centers are pressured to deliver high-quality services that can be 

measured and improved, which has led to an increase of assessments in many countries. 

A critical area of quality improvement is to improve patient outcomes. An overview of 

existing assessments can help stakeholders (e.g. healthcare professionals, managers and 

policy makers) improve the quality of cancer research and care and lead to patient benefits. 

This paper presents key aspects of assessments undertaken by European cancer centers, 

such as: are assessments mandatory or voluntary? Do they focus on evaluating research, 

care or both? And are they international or national?

Methods: A survey was sent to 33 cancer centers in 28 European Union member states. 

Participants were asked to score the specifics for each assessment that they listed.

Results: Based on the responses from 19 cancer centers from 18 member states, we found 

109 assessments. The numbers have steadily increased from the 1990s till 2015. Although, 

a majority of assessments are on patient-care aspects (n=45), it is unclear how many of 

those include assessing patient benefits. Only few assessments cover basic research. There 

is an increasing trend towards mixed assessments (i.e. combining research and patient-care 

aspects).

Conclusions: The need for assessments in cancer centers is increasing. To improve efforts 

in the quality of research and patient care and to prevent new assessments that “reinvent 

the wheel”, it is advised to start comparative research into the assessments that are likely 

to bring patient benefits and improve patient outcome. Do assessments provide consistent 

and reliable information that create added value for all key stakeholders?
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Background

Cancer centers (CCs) in Europe, are located in complex organizational and regulatory 

environments and are increasingly under pressure to deliver high-quality services and be 

transparent about it1. As a consequence of this, there is an increasing emphasis on qual-

ity and safety improvement initiatives2. Patients and payers increasingly demand proof 

of guaranteed safety and quality of services. Cancer care activities lead to a steadily 

growing financial claim on national and regional health systems leading to concerns on 

sustainability and value for money, especially at a time of austerity measures and deficits in 

public budgets3,4. This has led to additional need for transparency on quality matters and 

performance issues5.

Determining what is quality and safety of care is complex as it can reflect the combined 

perspectives of policy makers, purchasers, payers, healthcare professionals, researchers 

and patients6. The complexity of healthcare systems and the unpredictable nature of health 

care add to this difficulty7. Setting and applying clear performance standards through regu-

latory mechanisms, such as licensing, certification, and accreditation, is crucial to ensure 

patient safety8.

CCs go through several assessments on their performance and quality, assessments being 

defined as: “A system for evaluating performance, as in the delivery of services or the 

quality of products provided to consumers, customers, or patients”9. Its nomenclature 

extends to accreditation, certification, performance review, (performance) evaluation and 

others. This study uses the term assessments as it includes all of the above mentioned 

terms. So far an overview of the assessments on a European level does not exist. A recent 

study among Canadian Oncologists by Lim et al.10 shows that one of the reasons for them 

not participating in this type of Quality Improvement initiatives is the lack of knowledge 

about on-going initiatives. This example shows the relevance of obtaining an overview of 

assessments.

This article presents key findings from a survey that was conducted with CCs in the Eu-

ropean Union. The goal was to obtain an overview of existing assessments in terms of 

whether they are: mandatory or voluntary; focused on evaluating research or patient care 

or both; regional, national and/or international. An example from the Netherlands11 shows 

that hospitals spend between 40.1 to 82.3 million Euros on quality assessments in 2014. 

This study shows that much of the information gathered through these assessments is, 

however, recorded twice, inefficiently and is accompanied by bureaucracy. Unfortunately 

there is limited evidence on the added value of these (organizational) assessments for 

patient care or patient outcomes, primarily due to methodological issues related to limited 
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insight into the mechanisms through which these exert their effects. Though very relevant, 

that is not the object of this overview.

The rationale for this study was originally to provide input for the BENCH-CAN project12.

The BENCH-CAN project12 aims at benchmarking comprehensive cancer and yield best 

practice example at eight European CCs in order to contribute to improvement of mul-

tidisciplinary patient treatment. One of the objectives of the BENCH-CAN project is: To 

collect, compare and align, by consensus formation, the standards, recommendations and 

accreditation criteria of comprehensive cancer care adopted in selected European countries 

representatives of different geographic areas (North-Western Europe; Southern Europe; 

Central-Eastern Europe). Because of the potential to inform decision makers about existing 

assessments so that they can take some steps towards regulating these as well as minimiz-

ing the related bureaucracy, it was decided to expand the study to other CCs than just the 

BENCH-CAN pilot sites.. Organizations conducting these assessments and (also non EU) 

CCs can gain better understanding of what type of assessments are currently undertaken 

in view of growing interest in cooperation in international research consortia13,14.

The context of European cancer centers

Assessments are contextual, and so, first there is a need to understand the type of health 

system in which the CCs operate. Health systems in the EU can be described in different 

ways. For this article, the typology developed by Rothgang et al.15 and Wendt et al.16 was 

used, which suggests four types of health systems: the National Health Service (NHS), 

National Health Insurance (NHI), Social Health Insurance (SHI) and the Etatist Social Health 

Insurance (ESHI). Three dimensions distinguish each of these systems: financing, service 

provision, and regulation17. According to this classification scheme each dimension can be 

dominated by state (government), societal (for example NGOs, consultancy agencies or re-

search institutes), or private actors (see Figure 1). The US system has a mix of characteristics 

of those systems; however, unique about the US system in the world is the dominance of 

the private for profit actors in all three dimensions over the public sector (state/government 

and societal/ non-governmental)18.



Quality assessments for cancer centers in the European Union

71

3

 

Figure 1.  Overview of typology of health systems in the EU
Legend. * Malta and Latvia have mixed public/private service provision
** Slovenia conflicts with the logic of the RW typology as societal actors are in charge of regulation and 
financing, but service provision lies predominantly in the hands of state actors. Slovenia is, however, 
gradually evolving into a SHI.

Methods

Survey

A survey was sent initially to the BENCH-CAN pilot sites. After the decision to expand the 

study, the survey was sent to one cancer center in each of the EU member states with 

the exception of Belgium, Austria and the UK where 2 cancer centers were contacted. 

This was due to the lack of response within the given time-frame from the first contacted 

center. A second center was contacted in each of these countries. In total the survey was 

sent to 33 cancer centers in the 28 EU countries. Ethics committee approval was deemed 

irrelevant for this study. For some member states, CCs could not be easily identified and 

so, other organizations dealing with cancer care and/or research were contacted. CCs 

were identified through the European Society for Medical Oncology (ESMO)19 and the 

Organisation of European Cancer Institutes (OECI)20. The survey was addressed to the lead 

administrative person in each institute. Participants were asked to describe several topics 

for each assessment that they listed: (i) the name of the assessment body (i.e. organization 

that performed the assessment); (ii) whether the body was public or private; (iii) if the 

assessment was mandatory or voluntary; (iv) the level (i.e. regional/national/international) 

at which the assessment was performed; (v) if the assessment focused on research, patient 
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care aspects or a mix of standards; (vi) the frequency of the assessment; (vii) if the assess-

ment led to keeping/losing operating license and/or public funding and (viii) the year in 

which the assessment was first performed.

Data management and inclusion/exclusion criteria

Among the 28 EU member states in which CCs were asked to participate, data were 

received from 18 member states i.e. one cancer institution per member state (64%), with 

the exception of Italy (two cancer institutions). Not all surveys were filled out correctly, and 

some were missing data. So, a follow up was done by e-mail or phone with all respondents 

to clarify the answers. Two researchers inspected the data and excluded the listed as-

sessments that did not fit the inclusion criteria. The inclusion criteria for the assessments 

were: the assessment had to assess cancer care, cancer research or a combination of both. 

All assessments that did not fit these criteria were excluded from the study. Eligible as-

sessments were divided into three categories: clinical/patient care oriented assessments; 

research oriented assessments; and assessments that are oriented at a combination of care 

and research. Clinical/Patient care oriented assessments focus on the care delivered by can-

cer centers, Research oriented assessments focus solely on research performed at cancer 

centers, while combination oriented assessments focus on a comprehensive assessment 

of both the care delivered as the research performed in the CC (only applicable in centers 

were both activities are fully developed). A content analysis was performed. This method 

enables a more objective evaluation than comparing content based on the impressions 

of a reader and simplifies the detection of trends. This analysis was executed by convert-

ing the different items of the survey (public or private; mandatory or voluntary; regional/

national/international; focused on research, patient care aspects or both; the frequency; if 

the assessment led to keeping/losing operating license and/or public funding and the year 

in which the assessment was first performed) into variables in excel. By dividing the data 

into the variables, a structured overview of assessment characteristics was obtained. This 

overview enabled the researchers to investigate trends in assessments and possible rela-

tionships between types of assessment and health systems. Two researchers independently 

examined the data to check for Inter Rater Reliability. The analysis of findings includes 

only programs that completed the survey. Validity of the data was verified by checking 

the assessment body in an online search and by asking the participating CCs to double 

check the data provided. The full list of included assessments was circulated amongst the 

respondents for final data validation.
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Results

Nature and scope of assessments

Based on the responses, we found 109 known cancer related quality assessments in total 

in 19 EU member states. The majority of the assessments focus on patient-care aspects 

(n=45), such as waiting and throughput times, patient participation and patient satisfac-

tion followed by the mixed assessments that focus on patient care as well as research 

aspects (n=37). In those mixed assessment especially organizational aspects of care and 

research such as multidisciplinary harmonization/integrated care and scientific interaction 

and integration receive emphasis, whereas pure research oriented assessments, which are 

the least in number (n=27), are directed towards research outcomes such as number of 

publications. The majority of patient care oriented assessments are reported to be manda-

tory. Mixed assessments are more voluntary.

The majority of assessments (n=62) is done at the national level (performed by a national 

government sponsored federal agencies or performed by national ‘bodies’ unaffiliated 

with governments but with assessment authority), followed by thirty-four assessments 

that are known to be operational at an international level (performed by international 

assessment agencies). Some assessments are implemented at a national level, but are also 

operational at an international level, these have been counted as national. There are only 

a handful of regional assessments (n=9) such as in Estonia and in Finland (see Table 1). 

Almost all mandatory assessments are national and are mainly related to keeping license 

and/or receiving public funding. In contrast, most voluntary assessments are international, 

and rather aim at quality improvement and are seldom directly tied to licensing or funding.

The majority of assessments (n=62) is done at the national level (performed by national 

government sponsored federal agencies or performed by national ‘bodies’ unaffiliated 

with governments but with assessment authority), followed by thirty-four assessments 

that are known to be operational at an international level (performed by international 

assessment agencies). Some assessments are implemented at a national level, but are also 

operational at an international level, these have been counted as national. There are only 

a handful of regional assessments (n=9) such as in Estonia and in Finland (see Table 2). 

Almost all mandatory assessments are national and are mainly related to keeping license 

and/or receiving public funding. In contrast, most voluntary assessments are international, 

and rather aim at quality improvement and are seldom directly tied to licensing or funding.
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Table 2  Level of assessments per country

EU member state International National Regional

Austria - 6 -

Croatia - 1 -

Czech Republic 2 6 -

Denmark 1 - -

Estonia - 5 2

Finland 4 3 2

France 1 2 -

Germany - 3 -

Hungary 2 1 -

Ireland - 1 -

Italy 6 - 1

Lithuania 1 6 -

Netherlands 3 2 -

Poland - 4 2

Portugal 2 3 -

Slovenia 12 8 -

Spain 2 3 2

United Kingdom 2 8 -

TOTAL 38 62 9

Trend of assessments

Respondents were asked in which year the first assessment for the assessments began. 

For some this can be easily identified, but for a majority it is difficult to date precisely. The 

graph in Figure 2 shows a cumulative presentation of the trends in the number and types 

of assessments. It suggests that:

–	 The numbers of assessments have steadily increased from the 1990s till 2015.

–	 In the past two decades, there has been most increase in patient care assessments, 

followed by the mixed assessments of patient care and research aspects. The rise in 

pure research assessments has been the least.
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Figure 2 T rends in the number and types of assessments

Discussion

Continuous growth of assessments in Europe and how it compares to the US

The number of assessments in the EU has tripled since 2000. This shows that quality 

assessment in all its forms is a growing industry. It is particularly interesting to note a steady 

rise from 2000-2007, and especially following the economic crisis (2007/2008) more as-

sessments seem to have cropped up. Whether this steep rise is related to the need for 

more accountability during and post financial crunch situations is hard to say. Although the 

emphasis on mandatory assessments will remain for the purpose of funding and licensing 

health services, voluntary assessments are equally gaining in popularity. In fact, most of 

the new assessments are voluntary, however, this does not exclude the pressure on CCs to 

participate in them. This shows that most assessments seem to be in a transition, moving 

from a friendly tool of self-assessment and development to a governing tool that agencies 

use for various purposes.

Regarding CCs, in the US there are at least three main assessments: The Joint Commission 

accreditation21 for healthcare organizations and programs as a whole; The Commission on 

Cancer (CoC) of the American College of Surgeons for the quality of cancer care delivery22; 

and The National Cancer Institute (NCI) designation23 for assessing excellent multidisci-

plinary translational cancer research programs, in which almost all leading CCs in the US 
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participate. Europe is gradually moving towards common European assessment frameworks 

in order to benchmark and improve cancer research and patient care activities across the 

EU, but this has not been as developed as it is in the United States. It is with this intention 

that European Commission is allocating more budgets for research and innovation (e.g. 

through specific funding programs such as Horizon2020)24 with the idea of improving EU 

competitiveness in excellent science25. However, the challenges that arise from health care 

being under national jurisdiction and individual responsibility of each EU member state has 

meant that only gradual steps towards harmonization towards EU assessments have been 

seen so far. As healthcare is a major component of national economies (as a user of public 

funds but also as an investment that generates jobs, taxes and procurement opportunities 

for Small and Medium Enterprises) within a monetary union, increasing steps towards EU 

influence on these issues seems inevitable26.

The link between health system type and nature and scope of assessments

A link between the type of health system and the nature of the assessments is visible only 

in some member states. For example, in the United Kingdom where a National Health 

Service is being used (regulation, financing and provision by the state, see Figure 1) a lot of 

mandatory, national assessments can be found. The same goes for Spain. In other countries 

that have an NHS model, e.g. Finland and Portugal assessments seem to be more voluntary 

than mandatory. Within the National Health Insurance system (regulation by the state) 

one would again expect a lot of mandatory and national assessments, but the opposite is 

the case in Italy, where a lot of international voluntary assessments are performed e.g. the 

Joint Accreditation Committee- International Society for Cellular Therapy and European 

Society for Blood and Marrow Transplantation (JACIE)27 and International Organization 

for Standardization (ISO)28 and the European accreditation by the Organization of Euro-

pean Cancer Institutes (OECI)20. But these initially voluntary assessments are sometimes 

mandatory for either keeping license and/or are demanded by government to maintain 

Comprehensive Cancer Center status, such as in Italy. So, the voluntary assessments end 

up being mandatory at some level.

In the Social Health Insurance (SHI) type, societal actors dominate healthcare regulation 

and financing, which is reflected in the assessments listed by the centers from Germany 

and Croatia e.g. in Germany accreditation of cancer care is performed by the German 

Cancer society29 which is a societal actor dominated by physicians. In most Central and 

Eastern European countries that have an Etatist Social Health Insurance system, there is a 

tendency for more mandatory national assessments, while in the majority of Western Eu-

rope and Nordic countries there is tendency to participate in more voluntary international 

assessments. Only in few member states, did we notice regional level assessments e.g. 



Chapter 3

78

3

Italy, Finland and Estonia. This can be partly explained by decentralization/devolution of 

powers to regions in some EU member states30. Evidence suggests that mandated external 

quality assessments are less effective than voluntary assessments because the effective-

ness of accreditation is dependent on its voluntary nature, non-threatening process, and 

interactive process with external reviewers as a means of effecting and speeding up quality 

improvements31.

Traditional view of assessments and shifting focus

Assessments focused on research performed by CCs (such as LabQuality which checks the 

quality of Laboratories and BASG/AGES that looks at the quality of clinical drug trials) are 

still limited in Europe when compared to patient care assessments. The NCI designation 

program23 in the US is one of the anchors of the nation’s cancer research efforts. In order 

to be designated, CCs must meet specific criteria for: breadth and depth of basic cancer 

research; clinical cancer research; and prevention, control and population/behavioral sci-

ences research in cancer; and strength of interaction among these three major research 

areas. A European version of the NCI designation was not found in our study.

One of the possible reasons why patient care assessment (such as accreditation) are per-

formed more often than research focused assessments is that, being an accredited center 

in cancer care could attract patients32. Additionally, in some countries, accreditation is 

being used as an extension of statutory licensing for institutions33. Therefore, care as-

sessments such as accreditation seem of more direct importance than assessing research. 

Another reason is that assessing impact of research on healthcare outcomes is more dif-

ficult than assessing care outcomes34. In research, metric-driven indicators such as impact 

factors are often criticized35 and consensus on value-based indicators is still evolving e.g. 

how to define success in translational research (bench to bedside and back) in terms of 

practice-changing innovations36. The awareness that alignment between research and 

clinical areas is essential in successful translational research37 can explain why more mixed 

assessments are being introduced in the EU. This is comparable to the SPORE38— the 

Specialized Programs of Research Excellence — a cornerstone of National Cancer Institute’s 

efforts dedicated to capitalize on research opportunities that have the potential to change 

the current paradigm in the prevention, detection, diagnosis, and/or treatment of human 

cancer. Given the amount of funding that goes into research in the EU as in the US39, evalu-

ating research becomes necessary. More specifically, comparative research assessments are 

needed to make evidence based decisions on most suitable therapies in clinical practice40.
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Transparency

A review of accreditation and quality systems by the World Health Organization41 shows 

that “the move towards statutory and governmental endorsement is associated with freer 

access by the public to the standards, processes and findings of accreditation”. Half of 

the assessment bodies make the standards/indicators used for the assessment available 

at little or no cost. One-third also make full reports of individual assessments publicly 

available. However, several organizations are unwilling to give away their standards and 

norm descriptions as this serves also as a source of income and intellectual property. Other 

difficulties are for example the fact that in many EU member states, the assessment reports 

as well as the program standards are in the local language. It takes time, money and effort 

to accurately translate the reports into English. This makes it hard to judge assessments 

in terms of how each assessment can bring added value to the different stakeholders41. 

The first step in deciding the value of assessments is to make their outcomes publicly 

available and accessible42 although this assumption has been challenged43. Next, public 

consultation must occur with key stakeholders to decide the parameters to assess the 

added value of assessments44. Another issue related to this is also whether the data, if 

made publicly available, are good enough to actually promote quality improvement and 

helping consumers make choices6. Evidence on whether the assessments undergone by 

CCs actually provide added value for patient care or patient outcomes is limited. Although 

most assessments focus on patient care aspects, it is unknown whether patient outcomes 

are actually improved through these assessments45. Evidence shows that for example pa-

tient safety can be improved if a healthcare organization undergoes licensing, certification 

and accreditation7 but this is unknown for patient outcomes. Although there is no decisive 

evidence on the direct impact on patient outcomes, there is some indication that quality 

assessments such as accreditation could contribute to health outcomes. This is the case 

if these assessments strengthen interdisciplinary team effectiveness, communication, and 

enhanced use of indicators leading to evidence-based decision making6. This evidence is 

however limited and study designs are weak. A study focusing on accreditation specifically 

shows that a lot of information on the added value of assessments is unknown and future 

research should focus on: determining the impact of accreditation on patient care and 

outcomes; determining how best to research the validity, impact and value of accreditation 

processes in health care; determination of value for time and money; and determining the 

reliability of accreditation surveys to truly assess the quality of organizations45.

Strengths and Limitations

This study describes the type and number of assessments at 19 cancer centers in 18 out 

of 28 member states of the European Union. This is the first systematic European attempt 
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to gather data on assessments for cancer centers. The results were validated with study 

participants by asking them not just to confirm the data for their own cancer center but 

also giving them an opportunity to comment on assessments that were listed by other 

cancer centers in Europe. This study gives sufficient base data to start thinking about how 

to reduce the burden of assessments for cancer centers and how to make them more 

transparent and effective.

Content of these assessments (e.g. assessment reports, outcomes) were not easy to ac-

cess due to language barriers (each cancer center has it in its local European language 

and is not always translated in English) and/or lack of publicly available information. The 

individuals from cancer centers who provided the data were quality managers (and/or 

research directors/senior executive managers) who are usually responsible for organizing 

and implementing assessments in their center. However, many assessments are multidisci-

plinary in nature, involving a wide range of staff, therefore future research should focus on 

validating the responses beyond quality managers. Our assumption is that non-responses 

may have been the result of not identifying or contacting the appropriate people, rather 

than reluctance to provide data and/or that formalized assessments do not exist in some 

member states. Another limitation regarding the year in which the assessment started is 

the fact that, first assessments may be considered as pilot testing rather than becoming 

operational. It is therefore difficult in some cases to identify the year in which the actual 

assessment started.

Conclusion

There seem to be 109 assessments that CCs currently undergo in 19 EU states and the num-

bers keep increasing. Although there are benefits of assessments, more robust research is 

needed to understand their value in terms of how they improve patient quality and safety. 

CCs go through frequent assessments, sometimes as often as more than once a year, this 

can be a very time consuming as well as expensive for those organizations. Rapid uptake of 

voluntary assessments is associated with direct financial incentives (such as linkage to core 

funding or reimbursement) and government encouragement. However, decision makers 

should regulate assessments to reduce unnecessary assessments that do not bring benefits 

or added value, that are bureaucratic, time-consuming and/or unaffordable by CCs. This 

article shows that demand for assessments is increasing and changing rapidly in terms 

of international assessments as well as mixed assessments of cancer research and care. 

Assessments must be transparent to bring credibility and accountability among stakehold-

ers. Given the importance of quality of care, patient safety and outcome improvement in 

cancer care, it would be desirable to evaluate the impact of assessments in these areas. We 
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recommend future research to go deeper into understanding process and outcome related 

issues; how much time does each assessment take to prepare and implement, people and 

money consumed, who are the peer-reviewers and what are their backgrounds, how are 

standards developed and revised, sources of income for assessment bodies, and last but 

not least does the exercise meet its objectives?
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Abstract

Background: Accounting for patients’ perspective has become increasingly important. 

Based on the Consumer Quality Index method (founded on Consumer Assessment of 

Healthcare Providers and Systems) a questionnaire was recently developed for Dutch 

cancer patients. As a next step, this study aimed to adapt and pilot this questionnaire for 

international comparison of cancer patients experience and satisfaction with care in six 

European countries.

Method: The Consumer Quality Index was translated into the local language at the partici-

pating pilot sites using cross-translation. A minimum of 100 patients per site were surveyed 

through convenience sampling. Data from seven pilot sites in six countries was collected 

through an online and paper-based survey. Internal consistency was tested by calculating 

Cronbach’s alpha and validity by means of cognitive interviews. Demographic factors were 

compared as possible influencing factors.

Results: A total of 698 patients from six European countries filled the questionnaire. 

Cronbach’s alpha was good or satisfactory in 8 out of 10 categories. Patient satisfaction 

significantly differed between the countries. We observed no difference in patient satisfac-

tion for age, gender, education, and tumor type, but satisfaction was significantly higher 

in patients with a higher level of activation.

Conclusion: This European Cancer Consumer Quality Index (ECCQI) showed promising 

scores on internal consistency (reliability) and a good internal validity. The ECCQI is to 

our knowledge the first to measure and compare experiences and satisfaction of cancer 

patients on an international level, it may enable healthcare providers to improve the quality 

of cancer care.



Piloting a Generic Cancer Consumer Quality Index in six European countries

91

4

Introduction

The organization of care for cancer patients is complex and multifaceted, cancer can cause 

a great deal of distress for patients. A study among lung-cancer patients showed that 27 

percent mentioned healthcare experiences as an important cause of distress. Waiting times, 

and lack of information are some mentioned experiences1. Different healthcare providers 

are engaged in prevention, diagnosis, treatment and follow up. This requires a high degree 

of coordination and if inadequately organized, can result in fragmented and discontin-

ued care2. The Institute of Medicine (IOM) proposed patient centeredness as a way how 

healthcare system could improve patients’ experience3. Patient centeredness is defined 

as: care that respects and responds to individual patient’s preferences, needs, and values 

and involves clinical decisions guided by patients3; and is associated with better treatment 

adherence and improved health outcomes4. Healthcare professionals and patients do not 

always agree on what is important in patient centered care. Wessels et al.5 reported that 

expertise and attitude of healthcare providers as well as accessibility were more important 

to cancer patients than healthcare professionals expected. This underlines the importance 

of questionnaires that actually reflect the perspective of the patient. Patient experience 

and satisfaction are increasingly seen as a quality outcome for health-system or –provider 

performance, by consumers, practitioners and governing agencies6.

The Consumer Quality Index (CQI) used in this study is based on the American CAHPS 

(Consumer Assessment of Healthcare Providers and Systems)7. The CAHPS is one of the 

most well-known initiatives to measure quality of care from the healthcare user’s perspec-

tive. CAHPS is widely used in the United States and translated and used in the Netherlands. 

The CQI is also based on the Dutch QUOTE (QUality Of care Through the patient’s Eyes)8. 

Many researchers have designed instruments to measure patient experience and satisfac-

tion that are specific to a country’s health system or individual hospital9-14. In order to 

compare performance across health systems and providers, standardized and comparable 

measures of patient experience and satisfaction are necessary, to our knowledge there is 

no such instrument yet. Our objective was to adapt and test the psychometric properties 

of a generic questionnaire that measures the actual experiences and satisfaction of cancer 

patients with care in different countries in Europe based on the Dutch version of the 

CQI. A generic questionnaire has advantages: it can be used for patients with all tumor 

types, which makes developing different tumor-specific questionnaires redundant4. Ques-

tions regarding actual experiences tend to reflect the quality of care better and are more 

interpretable and actionable for quality improvement purposes, while satisfaction ratings 

shows whether expectations were met15. In order to get a comprehensive picture, both 

satisfaction and experience are measured. Our research questions were:
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1.	 What are the differences in patient experience and satisfaction between countries and/

or patient characteristics?

2.	 What is the validity and internal consistency (reliability) of the European Cancer Con-

sumer Quality Index?

Materials and Methods

2.1 Questionnaire

To use the existing CQI in an international context, questions related specific to the Dutch 

system were removed based on expert opinion. The updated questionnaire was send to the 

European Cancer Patient Coalition and a patient representative at each of the pilot sites 

to check for appropriateness for international measurement. Patient representatives were 

asked to judge whether their patients would be able to read and comprehend the ques-

tions. Twelve institutes across Europe were invited to participate of which seven institutes 

in six countries (two in Italy) responded positively. These countries were: Hungary (HUN), 

Portugal (PRT), the Netherlands (NLD), Romania (ROM), Lithuania (LIT), and Italy (ITA). 

The CQI was translated into the local language at the pilot sites and translated back into 

English, to ensure that no information was lost in translation, so called cross-translation. 

Cross-translation was used to ensure the translated instruments are conceptually equiva-

lent in each of the target countries/cultures16. The CQI used in this study will be referred 

to as European Cancer Consumer Quality Index (ECCQI) and consists of 65 questions/

items divided into 13 categories. The three categories with demographic or disease specific 

information were used as background and were not part of the analysis which therefore 

includes 10 categories (45 items). Participants were given the opportunity to comment on 

the questionnaire.

2.2 Data collection

The target response was a minimum of 100 respondents per institute. Every institute as-

signed a person who ensured the distribution and collection of the questionnaires. In the 

Netherlands, data were collected through an online survey tool17, in other institutes (n=6) 

the questionnaire was paper-based due to the fact that internet coverage was not suf-

ficient in these countries. Respondents were selected by convenience sampling. This study 

was performed in agreement with the declaration of Helsinki. Approval by a medical ethics 

committee was not required. All participants consented to the use of the data provided by 

them. Data from interviews and questionnaires were analyzed anonymously.
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2.3 Inclusion criteria

The following criteria were used for inclusion of the questionnaires: (1) Patients had to 

be 18 years or older, (2) patients had to be examined, treated or had after-care for cancer 

within the last two years in the examined center, (3) gender, age and level of education had 

to be known, (4) 50% of the questions answered.

2.4 Cognitive interviews

Cognitive interviews were performed in order to measure the face validity of the ECCQI 

and to identify problems in the wording or structure of questions which might lead to 

difficulties in question administration, miscommunication, etc. Face validity is the extent 

to which a test is subjectively viewed as covering the concept it is supposed to measure, 

which in this study, is the experience of and satisfaction of cancer patients with care 

received at the cancer center. Both ‘thinking aloud’ and ‘verbal probing’18, were used in 

this study. When thinking aloud, respondents are asked to read the questions out loud 

and to verbalize their thoughts as they fill out the questionnaire. With verbal probing, 

the interviewer asks follow-up questions to understand a participant’s interpretation more 

clearly and precisely. The cognitive interviews were conducted in the Netherlands, Romania 

(with interpreter), and Portugal (with interpreter). Data collected through the cognitive 

interviews were analyzed by means of the Question Appraisal System (QAS-99)19. The 

QAS-99 consists of seven elements: (i) Determine if it is difficult to read the question 

uniformly for all respondents; (ii) Look for problems with any introductions, instructions, 

or explanations from the respondent’s point of view; (iii) Identify problems related to com-

municating the intent or meaning of the question to the respondent; (iv) Determine if 

there are problems with assumptions made or the underlying logic the questions; (v) Check 

whether respondents are likely to not know or have trouble remembering information; (vi) 

Assess questions for sensitive nature or wording, and for bias; (vii) Assess the adequacy of 

the range of responses to be recorded.

2.5 Recoding

Data were recoded in order to be analyzed. Almost all categories of the CQI consist of ques-

tions with four response options: never = 1, sometimes = 2, usually = 3 and always = 4. For 

the categories that did not consist of those four response options, the options were recoded 

into one of the four options above. Response codes of the questions about demographic 

characteristics were also recoded; (i) Age: 18 – 34, 35 – 64, and 65 or older; (ii) Years of 

education: low (1-8 years), moderate (9-13 years), and high (14 and higher). The answers ‘I 

don’t know/I no longer remember’ and ‘Not applicable’ were scored as missing.
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2.6 Analyses

For descriptive analyses we used SPSS v.22. To aid future comparison of samples and nor-

malization, descriptive statistics involved calculating the weighted mean for each scale and 

country. In line with the instructions20, patient’s scores were only valid if 50% or more ques-

tions within a scale were answered. We performed a chi-square test to determine whether 

the distribution of patient characteristics such as age differed between countries. For every 

category the weighted mean was calculated per country, where the weight depended on 

the number of items rated by the patient. We summed the scale scores and calculated 

the weighted mean of overall patient experience and satisfaction for every patient. The 

possible effects of demographic characteristics on ECCQI score were examined with one 

way ANalyses Of VAriance (ANOVA) analysis (95% Confidence Intervals: CI).

To estimate the internal consistency (reliability) of each scale, we calculated the Cronbach’s 

alpha21 (Cronbach, 1951; α) for ordinal items. In short, we followed the method from Ga-

dermann et al.22, where α was calculated on the polychoric correlation matrix (calculated 

with the psych package available in the R programming language), instead of the normal 

Pearson correlation. Acceptable α scores fall between 0.5 to 0.7 and α is considered good 

if higher than 0.723.

The ECCQI presented here is based on the factor structure of the CQI. We tested the 

structural validity of the ECCQI in our data with Confirmatory Factor Analysis (CFA). The 

rationale behind applying CFA is that a predefined measurement model can be tested with 

Structural Equation Modeling, where CFA provides insight into the fit of the model on the 

current data. CFA analyses were conducted in Mplus v.724 fitted using the Weighted Least 

Squares Mean Variance adjusted (WLSMV). As general measures of fit, the Root Mean 

Square Error of Approximation (RMSEA) and Comparative Fit Index (CFI) were evaluated. 

The RMSEA provides an indication of how well the model fits in the population. Values 

>.10 indicate poor model fit, values between .08 and .05 indicate adequate model fit, and 

values of .05 or below indicate good fit of the model to the data25. The CFI ranges from 

zero to one and higher values indicate better fit. It has been shown to be an adequate 

fit statistic for ordinal data26 with values larger than .90 indicating moderate fit and .95 

indicating good fit. Also, we fitted all models using the Weighted Least Squares Mean 

Variance adjusted (WLSMV).

2.7 Patient activation

To investigate relationships between level of patient activation and ECCQI score the Patient 

Activation Measure (PAM) was administered27, 28. The PAM was included later on in the 
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study. It was only send to institutes in the Netherlands, Romania and Italy, since these 

countries indicated that they still could implement the PAM at that time, however not all 

patients fi lled out the PAM.

Results

3.1 Response

Initially 958 questionnaires were collected. After application of the inclusion criteria 698 

questionnaires were included in this study (see Figure 1). Respondent characteristics can 

be found in Table 1. In order to ensure anonymity data are presented by country and not 

by individual institute (the Italian institutes are combined).

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

N = 698 
HUN: 124 
PRT: 96 
NLD: 150 
ROM: 102 
LIT: 112 
ITA: 114 

958 questionnaires 
were filled out: 

HUN: 200 
PRT: 100 
NLD: 190 
ROM: 150 
LIT: 178 
ITA: 140 

90 questionnaires were 
excluded based on the first 
inclusion criterion: 

HUN: 24 
PRT: 0 
NLD: 16 
ROM: 26 
LIT: 16 
ITA: 8 

170 questionnaires were 
excluded based on the 
second inclusion criterion: 

HUN: 52 
PRT: 4 
NLD: 24 
ROM: 22 
LIT: 50 
ITA: 18 

N = 856 
HUN: 176 
PRT: 100 
NLD: 174 
ROM: 124 
LIT: 162 
ITA: 132 

Figure 1 Flow-chart of sample size ECCQI
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Table 1  ECCQI Respondent characteristics. Percentage and absolute numbers

HUN PRT NLD ROM LIT ITA Total

Age, % (#)

18 – 34 3,2 (4) 3,1 (3) 5,3 (8) 5,9 (6) 3,6 (4) 7,0 (8) 4,7 (33)

35 – 64 57,3 (71) 59,4 (57) 68,7 (103) 78,4 (80) 74,1 (83) 71,1 (81) 68,1 (475)

> 65 39,5 (49) 37,5 (36) 26,0 (39) 15,7 (16) 22,3 (25) 21,9 (25) 27,2 (190)

Gender, % (#)

Male 22,6 (28) 39,6 (38) 44,0 (66) 27,5 (28) 34,8 (39) 29,8 (34) 33,4 (233)

Female 77,4 (96) 60,4 (58) 56,0 (84) 72,5 (74) 65,2 (73) 70,2 (80) 66,6 (465)

Education, % (#)

Low 7,3 (9) 56,3 (54) 1,3 (2) 7,8 (8) 13,4 (15) 23,0 (26) 16,4 (114)

Moderate 41,9 (52) 29,2 (28) 24,7 (37) 43,1 (44) 29,5 (33) 54,0 (61) 36,6 (255)

High 50,8 (63) 14,6 (14) 74,0 (111) 49,0 (50) 57,1 (64) 23,0 (26) 47,1 (328)

Activation, % (#)

Level 1 32,4 (11) 8,6 (5) 27,7 (18) 18,6 (34)

Level 2 47,1 (16) 12,1 (7) 16,9 (11) 18,6 (34)

Level 3 8,8 (3) 53,4 (31) 40,0 (26) 43,7 (80)

Level 4 11,8 (4) 25,9 (15) 15,4 (10) 19,1 (35)

Experienced health % (#)

Excellent 5,6 (7) 1,0 (1) 4,3 (6) 0 1,8 (2) 5,3 (6) 3,2 (22)

Very good 15,3 (19) 1,0 (1) 17,0 (24) 10,9 (11) 3,6 (4) 13,3 (15) 10,8 (74)

Good 36,3 (45) 37,5 (36) 55,3 (78) 42,6 (43) 42,8 (48) 44,3 (50) 43,7 (300)

Moderate 30,6 (38) 48 (46) 21,3 (30) 36,6 (37) 50,0 (56) 30,1 (34) 35,1 (241)

Poor 12,2 (15) 12,5 (12) 2,1 (3) 9,9 (10) 1,8 (2) 7,0 (8) 7,2 (50)

Type of cancer % (#)

Digestive organs 6,4 (8) 27,1 (26) 8,7 (13) 16,7 (17) 24,1 (27) 12,3 (14) 15,0 (105)

Lung 4,8 6) 4,2 (4) 7,3 (11) 6,9 (7) 6,2 (7) 5,3 (6) 5,9 (41)

Breast 40,3 (50) 29,2 (28) 32,0 (48) 39,2 (40) 16,1 (18) 43,9 (50) 33,5 (234)

Male reproductive organs 6,4 (8) 8,3 (8) 13,3 (20) 6,9 (7) 10,7 (12) 2,6 (3) 8,3 (58)

Skin 9,7 (12) 1,0 (1) 8,0 (12) 1,0 (1) 0,9 (1) 2,6 (3) 4,3 (30)

Blood, bone marrow and lymph 
nodes

4,0 (5) 2,1 (2) 2,0 (3) 1,0 (1) 0 9,6 (11) 3,1 (22)

Urinary tract 3,2 (4) 1,0 (1) 4,0 (6) 1,0 (1) 7,1 (8) 0.9 (1) 3,0 (21)

Female reproductive organs 8,9 (11) 6,2 (6) 2,7 (4) 19,6 (20) 23,2 (26) 3,5 (4) 10,2 (71)

Head and neck area 3,2 (4) 4,2 (4) 1,3 (2) 1,0 (1) 2,7 (3) 3,5 (4) 2,6 (18)

Central nervous system 1,6 (2) 0 1,3 (2) 1,0 (1) 0 0 0,7 (5)

Bone or soft tissue 1,6 (2) 1,0 (1) 2,7 (4) 1,0 (1) 0,9 (1) 2,6 (3) 1,7 (12)

Endocrine glands 4,8 (6) 0 0,7 (1) 1,0 (1) 0 0 1,1 (8)

Eye or eye socket 0,8 (1) 0 0 0 0 0 0,1 (1)

Other 0,8 (1) 1,0 (1) 5,3 (8) 2,0 (2) 0,9 (1) 0 1,9 (13)

Multiple forms 3,2 (4) 14,6 (14) 10,7 (16) 2,0 (2) 7,1 (8) 13,1 (15) 8,4 (59)
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Table 1  ECCQI Respondent characteristics. Percentage and absolute numbers (continued)

HUN PRT NLD ROM LIT ITA Total

Years of cancer % (#)

< 1 14.6 (18) 6,5 (6) 2,0 (3) 28,9 (28) 27,9 (29) 27,4 (31) 16,9 (115)

1 – 2 58,5 (72) 54,3 (50) 86,7 (130) 54,6 (53) 62,5 (65) 26,5 (30) 58,9 (400)

3 – 5 13,8 (17) 16,3 (15) 10,0 (15) 12,4 (12) 4,8 (5) 21,2 (24) 13,0 (88)

6 – 10 8,1 (10) 13.0 (12) 0 4,1 (4) 4,8 (5) 13,3 (15) 6,8 (46)

> 10 4.9 (6) 9,8 (9) 1,3 (2) 0 0 11,5 (13) 4,4 (30)

Treatment received %* (#) (more than 1 answer possible)

Examinations 68.8 (84) 69,8 (67) 93,6 (132) 59,4 (60) 73,2 (82) 91,1 
(103)

76,9 (528)

Operation 56.6 (69) 53,6 (37) 70,2 (99) 44,5 (45) 67,0 (75) 33,6 (38) 52,8 (363)

Radiotherapy 33,6 (41) 28,1 (27) 50,3 (71) 38,6 (39) 14,3 (16) 16,8 (19) 31,0 (213)

Chemotherapy 39,3 (48) 80,2 (77) 39,7 (56) 75,2 (76) 36,6 (41) 68,1 (77) 54,6 (375)

Hormone therapy 9,8 (12) 12,5 (12) 19,1 (27) 8,9 (9) 0,9 (1) 12,4 (14) 10,0 (75)

Immunotherapy 1,6 (2) 8,33 (8) 6,4 (9) 2,0 (2) 1,8 (2) 8,0 (9) 4,7 (32)

Aftercare 15,6 (19) 3,13 (3) 75,9 (107) 1,0 (1) 8,0 (9) 2,7 (3) 20,7 (142)

Stage of treatment % (#)

Tests to ascertain diagnosis 2,5 (3) 0 0,7 (1) 2,0 (2) 6,4 (7) 0 1,9 (13)

Diagnosis known, will be treated 
soon

6,7 (8) 2,1 (2) 0,7 (1) 4,0 (4) 9,1 (10) 2,7 (3) 4,1 (28)

Treatment that is intended to 
cure

37,0 (44) 60,0 (57) 14,7 (21) 66,7 (68) 59,1 (65) 68,7 (77) 48,8 (332)

No further treatment possible 0,8 (1) 0 0 3,9 (4) 0 0 0,7 (5)

Non-curative treatment 5,0 (6) 32,6 (31) 11,2 (16) 10,8 (11) 10,9 (12) 10,7 (12) 12,9 (88)

Check-ups or treatments of the 
symptoms

39,5 (47) 5,3 (5) 68,5 (98) 11,8 (12) 13,6 (15) 16,1 (18) 28,6 (195)

Finished with treatments and 
check-ups

8,4 (10) 0 4,2 (6) 1,0 (1) 0,9 (1) 1,8 (2) 2,9 (20)

* percentages indicate percentage of total patients that received that type of treatment

Results of the chi-square test showed a significant difference in the distribution of the pa-

tient characteristics such as level of education (χ2(10) = 210.315, p<0.001) and perceived 

overall health (χ2(20) = 77.641, p<0.001).

3.2 Results of the ECCQI per country.

Table 2 shows the descriptive statistics of the ECCQI. The weighted mean of the summed 

scale scores was 3.35, ranging from 2.05 to 4, being slightly skewed (skewness = .871). 

Comparison between countries revealed a significant difference in experience and sat-

isfaction [F(5,692) = 5.337, p < 0.001]. Post hoc comparisons indicated that this overall 

effect was predominantly influenced by a significant (p < 0.001) mean difference between 

Hungary (mean = 3.29, Standard Deviation (StDev) = .34) and the Netherlands (mean = 
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3.46, StDev = .33), and Italy (mean = 3.28, StDev = .33) and the Netherlands. Looking 

more specifically Portugal (mean = 3.11 and StDev = .97) scored fairly low on ‘own inputs’ 

as does Italy (mean = 3.09 and StDev = .89). ‘Coordination’ is scored quite low by Italian 

patients (mean = 3.03 and StDev = .54), whereas Hungarian patients give a relatively low 

score to ‘rounding of the treatment’ (mean = 2.99 and StDev = .53). However, for none 

of the categories significant differences were found between highest scoring country and 

the lowest scoring country. Looking at some specific questions about practical experiences 

it was found that patients in Hungary, Romania and Lithuania found it difficult to park 

at the institute (average score of 1). In all countries except Romania the majority of the 

patients received their diagnosis when expected (in Romania a majority, 47.5%, received 

it sooner). Looking at the satisfaction questions specifically (Table 3) it can be seen that all 

patients give a higher grade to the likeliness of recommending the center than to how they 

experienced the center themselves.

3.3 Patient characteristics

When looking at the division by age it can be seen that patients who are 65 or older report 

the highest score at half of all categories. The total scale score increased with age, being 

3.27 (StDev = .39) in patients aged 18-34, 3.34 (StDev = .33) in patients 35-64 and 3.39 

(StDev = .32) in patients aged >65. The age differences were not significant [F(2,692) = 

2.68, p = .069]. Stratification by gender shows that females scored lower (mean = 3.34, 

StDev = .33) compared to males (mean = 3.38, StDev = .34), but this difference is not sig-

nificant [F(1,696) = 1.828, p = 0.177]. Also, quality of care was not reported differently by 

patients with a higher/longer education [F(5,694) = 0.093, p = .911]. When we clustered 

the patients on tumor type, we observed no significant differences [F(14,683) = 1.297, p 

= 0.204]. A representative subset of 172 patients (score 1 believing the patient role is im-

portant N= 31; score 2 having the confidence and knowledge necessary to take action N= 

32; score 3 actually taking action to maintain and improve one’s health N= 76; and score 4 

staying the course even under stress N=33) also completed the PAM, which revealed that 

reported quality of care significantly differs across PAM level [F(3,168) = 2.362, p < 0.034]. 

Post hoc comparisons showed that this effect is mainly driven by patients in the highest 

level of activation scoring higher (mean = 3.26, StDev = .36) than respondents with the 

lowest level (mean = 3.48, StDev = .26) of activation.
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Table 2  Results of the ECCQI per country and category, mean and median score 4 point scale 
and range, StDev = Standard Deviation

Category HUN PRT NLD ROM LIT ITA Total

Accessibility

Mean 3.03 3.39 3.79 2.84 3.03 3.58 3.32
Median 3.00 3.50 4.00 2.67 3.00 3.67 3.50
Range 3.00 2.33 3.00 3.00 3.00 2.33 3.00
StDev .81 .54 .42 .76 .66 .57 .72

Organization

Mean 2.21 2.13 2.35 2,43 2,32 3,25 2.29
Median 2.33 2.00 2.20 2.33 2.33 2.17 2.33
Range 2.33 2.33 2.27 2.00 2.40 2.33 2.60
StDev ,50 .50 ,53 ,52 ,48 ,52 ,51

Hospitalization

Mean 3,33 3,36 3,39 3,17 3,23 3,01 3,25
Median 3.50 3.50 3.50 3.25 3.33 3.00 3.33
Range 2.00 1.50 1.00 1.67 1.47 2.00 2.33
StDev ,37 ,40 ,28 ,41 ,35 ,39 ,38

Safety

Mean 3.68 3.93 3.81 3.71 3.61 3.90 3.77
Median 4.00 4.00 4.00 4.00 3.50 4.00 4.00
Range 3.00 1.00 2.00 3.00 2.00 1.00 3.00
StDev .57 .20 .45 .53 .48 .27 .46

Attitude of HP

Mean 3,39 3,55 3,57 3,69 3,70 3,45 3,55
Median 3.50 3.67 3.80 3.83 3.92 3.55 3.67
Range 2.20 2.00 2.00 1.83 2.00 2.20 2.20
StDev ,57 ,52 ,48 ,41 ,47 ,49 ,51

Communication and 
information

Mean 3,49 3,68 3,62 3,65 3,56 3,52 3,59
Median 3.75 4.00 3.75 3.88 3.75 3.67 3.75
Range 3.00 2.00 2.00 2.00 2.50 2.25 3.00
StDev ,60 ,51 ,48 ,53 ,50 ,49 ,52

Own input

Mean 3,34 3,11 3,54 3,33 3,45 3,08 3,33
Median 3.50 3.50 4.00 3.50 4.00 3.00 3.50
Range 3.00 3.00 2.50 3.00 3.00 3.00 3.00
StDev ,75 ,97 ,60 ,80 ,75 ,89 ,80

Coordination

Mean 3,46 3,20 3,27 3,43 3,50 3,03 3,31
Median 3.50 3.25 3.25 3.50 3.50 3.00 3.33
Range 2.50 2.25 2.75 2.00 2.50 2.50 2.75
StDev ,49 ,59 ,62 ,52 ,48 ,54 ,57

Supervision and support

Mean 3,26 3,29 3,32 3,20 3,45 3,15 3,28
Median 3.33 3.40 3.56 3.30 3.60 3.30 3.40
Range 2.40 2.30 3.00 2.70 2.78 2.33 3.00
StDev ,58 ,62 ,75 ,61 ,57 ,63 ,63

Rounding off the treatment

Mean 2,99 3,05 3,10 3,23 3,25 3,29 3,11
Median 3.17 3.25 3.33 3.33 3.33 3.00 3.33
Range 2.67 1.67 2.33 2.50 2.07 2.50 2.83
StDev ,53 ,58 ,63 ,57 ,40 ,61 ,54

Mean of all categories

Mean 3,29 3,36 3,46 3,35 3,35 3,28 3,35
Median 3.37 3.43 3.56 3.40 3.40 3.34 3.41
Range 1.69 1.42 1.49 1.85 1.85 1.67 1.95
StDev ,34 ,34 .32 ,32 ,33 ,33 ,33
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Table 3  Overall opinion absolute numbers, mean and median scale 1-10 and range, 
StDev=Standard Deviation

Category HUN PRT NLD ROM LIT ITA

Hospital score

Mean 8,91 8,91 9,11 9,24 8,78 8,57

Median 9,00 10,00 10,00 10,00 9,00 10,00

Range 5,00 5,00 3,00 4,00 7,00 6,00

StDev 1,15 1,27 ,87 ,98 1,37 1,25

Likeliness to recommend

Mean 9,46 9,42 9,53 9,65 9,02 9,10

Median 10,00 10,00 10,00 10,00 10,00 10,00

Range 9,00 7,00 3,00 4,00 7,00 6,00

StDev 1,19 1,27 ,81 ,82 1,39 1,12

3.4 Validity and evaluation of the questions

Fourteen cognitive interviews were conducted. Patients felt that in general the question-

naire was appropriate to measure patient satisfaction and experience. However, in 18 ques-

tions at least one problem was identified based on the QAS-99 method19. Most problems 

concerned the interpretation of questions. The most frequently mentioned comment was 

that the questionnaire does not differentiate between nurses and doctors (n=7), whereby 

patients could not give a nuanced answer. CFA revealed that the ECCQI measurement 

model had a moderate to good fit on our data (RMSEA = 0.039, CFI = 0.943).

3.5 Internal consistency

Seven categories (‘attitude of the healthcare professional’, ‘communication and informa-

tion’, ‘coordination’, supervision and support’ and ‘rounding off the treatment’) represent 

a good level of internal consistency (α > 0.7) for all countries and overall (see Table 4). In 

three categories (’ organization’, ‘hospitalization’ and ‘own inputs) level of internal consis-

tency was acceptable (α between .5 and .7) to good. The alphas in the categories ‘acces-

sibility’ and ‘safety’ were lower and represented an unacceptable internal consistency (α > 

0.5) in three countries (accessibility), possibly due to a low number of variables (accessibility 

= 3, safety = 2) and a smaller sample size after splitting the data to country specific. With 

the exemption of the Dutch population, removing the question: “Is it difficult to get to the 

this hospital (either by your own transport, by public transport or by taxi)” could increase 

α, but the correlational stability of this item increased with sample size.
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Table 4  Ordinal Cronbach’s alpha(α) score per ECCQI category and country and number of 
respondents (N) per ECCQI category and country

Category (N items) HUN PRT NLD ROM LIT ITA Total

Accessibility (3)
α .37 .23 .73 .54 .49 .71 .70

Valid N 59 69 120 66 76 95 485

Organization (5)
α .68 .58 .63 .58 .63 .60 .68

Valid N 41 27 24 46 48 36 222

Hospitalization (5)
α .72 .77 .81 .68 .62 .59 .73

Valid N 88 53 84 87 102 69 483

Safety (2)
α .64 .43 .66 .78 .54 .90 .65

Valid N 96 92 95 99 97 107 586

Attitude of HP (6)
α .91 .91 .91 .91 .93 .86 .91

Valid N 61 62 31 63 48 82 347

Communication and information (4)
α .90 .87 .88 .90 .84 .81 .88

Valid N 102 82 113 96 92 100 585

Own inputs (2)
α .65 .76 .87 .80 .78 .81 .78

Valid N 87 60 111 80 76 85 499

Coordination (4)
α .81 .76 .84 .71 .84 .70 .78

Valid N 103 86 109 92 93 104 587

Supervision and support (10)
α .90 .90 .96 .90 .92 .91 .93

Valid N 40 45 9 37 39 51 221

Rounding off the treatment (4)
α .82 .95 .77 .86 .96 .93 .78

Valid N 10 7 11 17 36 14 95

Discussion

We developed a questionnaire that measures patient experiences and satisfaction with 

cancer care in hospitals in European countries for patients with all types of cancer. It 

measures a broad array of topics capturing specific needs and wishes of cancer patients. 

We found no significant differences between tumor types, supporting the use of a generic 

questionnaire4.

With regard to our first question: What are the differences in patient experience and 

satisfaction between countries and/or patient characteristics?- we found that patient 

experience and satisfaction is scored different between countries, with significant differ-

ences ranging from an average of 3.27 to 3.46 on a 4-point scale. Patient experience and 

satisfaction is scored, on average, the lowest in Italy and the highest in the Netherlands. 

Using one questionnaire for different cultural groups (different nationalities) could lead to 

measurement bias which could be an explanation for the differences between countries. 
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Looking at possible effects of cultural differences applying Hofstede’s cultural dimension 

theory29, 30, possible explanatory factors for the difference in patient satisfaction between 

countries can be found. High masculine societies (Hungary and Italy) had significantly 

lower satisfaction scores than low masculine societies (the Netherlands). According to 

Hofstede, Hofstede & Minkov31, a high masculine score indicates an assertive judgmental 

behavior without having much concern for the feelings of others, which could result in 

lower satisfaction scores. A low masculine score indicates more tenderness and sympathy 

for others, resulting in less willingness to provide criticism and therefore higher satisfaction 

scores. Previous studies on ethnic groups32, 33 showed however that differences in satisfac-

tion with care should not be ascribed to measurement bias but should be viewed as arising 

from actual differences in experiences. Evaluation of the measurement equivalence across 

race and ethnicity on the CAHPS shows that that measurement bias does not substantively 

influence conclusions based on patients’ responses33. A study amongst 15 countries per-

formed by Ipsos34 showed that Italy scores low on patient experience which corresponds 

to our findings. Another population survey conducted in 201035 showed a high degree 

of satisfaction with health-care services and access to health care in both outpatient and 

inpatient setting in Lithuania.

Regarding the second question: What is the validity and internal consistency (reliability) 

of the ECCQI?- the cognitive interviews showed problems with different questions. Most 

problems concerned the interpretation of questions. These questions will be reviewed in 

order to make them more clear and understandable. The structural validity of the ECCQI 

measurement model was moderate to good. Given the relative large number of items and 

scales, versus the number of respondents, the fit could be improved by including more 

persons to increase the person vs. item ratio. Also, the fit of the model was evaluated for 

all six countries combined and it is possible that the ECCQI is not measurement invariant 

across countries or cultures. With more data, it would be possible to investigate whether 

the measurement model (and thus the latent constructs of the scales) are identical across 

nations36. The validity of the ECCQI could be also be increased with more specificity in the 

questions, for example by dividing healthcare professionals into doctors and nurses. Re-

garding internal consistency, alpha was satisfactory to good in eight out of ten categories. 

Lack of questions in the categories with a low alpha are most likely the reason for the low 

internal consistency score. It is recommended to investigate whether reliable scales could 

be created by means of creating other sub-scales, or replace these scales by singe-item 

questions.

The small differences between countries could be attributed to the difference in complet-

ing the questionnaire. In the Netherlands the questionnaires were Internet-based, while 

in other countries they were paper-based. Studies investigating the equivalence between 



Piloting a Generic Cancer Consumer Quality Index in six European countries

103

4

Internet and paper-based questionnaires are conflicting. Fang37 indicated that differences 

were apparent when analyzing data from distinct survey modes (Internet and paper-based). 

On the other hand, other studies provided results which support the measurement equiva-

lence of survey instruments across Internet and paper-based surveys38-40.

Age does not significantly influence the results. For the total satisfaction score in all coun-

tries, differences between the highest scoring age group and lowest scoring group were 

not significant. This finding contrasts other studies41, 42 showing that age needs to be 

considered when looking at patient experience and satisfaction data. In addition, results 

show that males were more positive than women which corresponds to results from other 

studies41, this difference was however not significant. Further, level of activation seems to 

have a significant influence, since low activated patients reported lower scores and highly 

activated patients reported higher scores. It can be seen that all patients give a higher mark 

to likelihood that they would recommend the hospital to other patients than that they 

rate the hospitals for themselves. Our results indicate that when measuring patient experi-

ence and satisfaction results need to be adjusted for nationality and level of activation 

but not for age or other demographic characteristics. Based on this research, the current 

questionnaire should be further tested for its ability to discriminate between hospitals and 

countries.

A possible limitation of this study design is the sampling method. With convenience sam-

pling the chance of selection bias is high which could have influenced the outcomes. For 

example, in education level a majority of the Portuguese patients had a low education level, 

a majority of the Italian patients had a moderate education while in the other countries the 

majority had a high education level. Regarding physical health, patients in Portugal were 

more negative giving a moderate score, while in the other countries most patients rated 

their physical health as good or excellent. Analysis of the total study population however 

showed no influence of demographic characteristics.

The real value of these studies lies in their use to stimulate quality improvements. Even 

though the centers studied are not necessarily representative of all cancer centers in the 

study countries, the results indicate areas of improvement and might provide evidence 

about how organizations and providers could meet patients’ needs more effectively.

Conclusions

To our knowledge, the questionnaire used in this study is the first that measures the experi-

ences and satisfaction of cancer patients with care provided by cancer centers in Europe. 
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Our results show that patient satisfaction is scored significantly different between countries. 

We showed that differences exist in experiences and satisfaction between people with 

different characteristics such as activation levels. After testing for discriminatory power our 

questionnaire can be used Europe-wide to measure quality of cancer care from the patient 

perspective and to identify differences in the experiences of patients in different hospitals. 

This ECCQI is a first step towards the international comparison of patient experience and 

satisfaction, which could enable healthcare providers and policy makers to improve the 

quality of cancer care.
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Abstract

Background: Differences in cancer survival exist between countries in Europe. Bench-

marking of good practices can assist cancer centers to improve their services aiming for 

reduced inequalities. The aim of the BENCH-CAN project was to develop a cancer care 

benchmark tool and yield good practice examples, contributing to improving the quality of 

interdisciplinary care. This paper describes the development of this benchmark tool and its 

validation in cancer centers throughout Europe.

Methods: A benchmark tool was developed and executed according to a 13 step bench-

marking process. Indicator selection was based on literature, existing accreditation systems, 

and expert opinions. A final format was tested in eight cancer centers. Center visits were 

performed to verify information, grasp context and answer additional questions. Based on 

the visits, the benchmark methodology identified opportunities for improvement.

Results: The final tool existed of 61 qualitative and 141 quantitative indicators, which were 

structured in an evaluative framework. Data from all eight participating centers showed 

inter-organization variability on many indicators, such as bed utilization and provision of 

survivorship care. Next, improvement suggestions for centers were made; 85% of which 

were agreed upon. Overall centers provided positive feedback regarding the benchmark 

tool.

Conclusion: A benchmarking tool for cancer centers was successfully developed and tested 

and is available in an open format. The tool allows comparison of inter-organizational 

performance. Improvement opportunities were successfully identified for every center 

involved and the tool was positively evaluated.
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Introduction

The number of cancer patients is steadily increasing and, despite rapid improvements in 

therapeutic options, inequalities in access to quality cancer care and thus survival exist 

between different countries1. These inequalities indicate room for improvement in quality 

of cancer care. Identifying good practices can assist cancer centers (CCs) in improving their 

services and can ultimately reduce inequalities. Benchmarking is an effective method for 

measuring and analyzing performance and its underlying organizational practices2. Devel-

oped in industry in the 1930s, benchmarking made its first appearance in healthcare in 

19902. Benchmarking involves a comparison of performance in order to identify, introduce, 

and sustain good practices. This is achieved by collecting, measuring and evaluating data to 

establish a target performance level, a benchmark. This performance standard can then be 

used to evaluate the current performance by comparing it to other organizations, including 

good-practice facilities3. Due to globalization, absence of national-comparators, and the 

search for competitive alternatives, there is an increasing interest in international bench-

marking4. However, a study by Longbottom5 on 560 healthcare benchmarking projects, 

showed only 4% of the projects involved institutions from different countries. In literature, 

relatively few papers are published on healthcare benchmarking methods6. Moreover, to 

the best of our knowledge, there is no confirmed indicator set for benchmarking com-

prehensive cancer care. In 2013, the Organization of European Cancer Institute (OECI)7 

therefore launched the BENCH-CAN project8, aiming at reducing health inequalities in can-

cer care in Europe and improving interdisciplinary comprehensive cancer care by yielding 

good practice examples. In view of this aim, a comprehensive international benchmarking 

tool was developed covering all relevant care related and organizational fields. In this study 

comprehensive refers to thorough, broad, including all relevant aspects - which is also a 

means to describe interdisciplinary, state of the art, holistic cancer care.

The aims of this study were (i) to develop and pilot a benchmark tool for cancer care with 

both qualitative and quantitative indicators, (ii) identify performance differences between 

cancer centers, and (iii) identify improvement opportunities.

Method

Study design and sample

This multi-center benchmarking study involved eight cancer centers (CCs) in Europe, six 

of which designated as a comprehensive cancer center (encompassing care, research 

and education) by the OECI9. Centers were located in three geographical clusters: North/
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Western-Europe (n=2), Southern-Europe (n=3) and Central/Eastern-Europe (n=3). The 

benchmark tool was developed and executed according to the 13 step method by van Lent 

et al.6 (see Table 1). In short, the first five steps involve the identification of the problem, 

forming the benchmarking team, choosing benchmark partners and define their main 

characteristics, and identify the relevant stakeholders. Step 6 to 12 will be explained in 

more detail in the following paragraphs.

Table 1  Benchmarking steps developed by van Lent and application in this study

13 steps by van Lent Application of the steps in this study

1 Determine what to benchmark Comprehensive cancer care, structured through the domains of 
the BENCH-CAN framework such as People, Process, Product & 
Services, and Efficient (step 6).

2 Form a benchmarking team International consortium existing of representatives from cancer 
centers, health R&D organisation, biomedical innovations 
consultancy company, and OECI.

3 Choose benchmarking partners Cancer centers in Europe.

4 Define and verify the main 
characteristics of the partners

A mapping exercise of the external environment in which the 
cancer centers are located was performed.

5 Identify stakeholders Four stakeholder groups were identified: patients, management, 
clinicians and researchers.

6 Construct a framework to 
structure the indicators

The framework is based on the European Foundation for Quality 
Management (EFQM) Excellence Model [10] and the adapted six 
domains of quality of the Institute of Medicine [11].

7 Develop relevant and comparable 
indicators

Indicators were retrieved from literature [12] and expert opinion.

8 Stakeholders select indicators Stakeholders from the BENCH-CAN project and other experts from 
cancer centers provided feedback on the indicators.

9 Measure the set of performance 
indicators

Indicators were first pre-piloted in three centers to check clarity 
of the definitions and whether indicators would yield interesting 
information. Data collection phase was three months. Next, the 
three month during data collection phase was repeated for the 
other centers. A team performed a center visit to each pilot center 
to verify the data, to grasp the context and clarify any questions 
arising from the provided data.

10 Analyse performance indicators The researchers compared the performance of the pilot cancer 
centers. Reports of this comparison were checked by the other 
members of the center visit team.

11 Take action: results are presented 
in a report and recommendations 
are given

For each participating cancer centre, a report was made 
containing the outcomes of the benchmark for all centers. Data 
was anonymized. Improvement recommendations were sent in a 
separate document.

12 Develop relevant plans Pilot centers were asked to develop improvement plans for 
recommendations that they agreed with.

13 Implement the improvement 
plans

Outside the scope of this study.
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Framework and indicators

As described in step 6 we developed a framework to structure the indicators. The Eu-

ropean Foundation for Quality Management (EFQM)10 Excellence Model (comparable to 

the Baldridge model13) was used for performance-assessment and identification of key 

strengths and improvement areas14. Apart from the enabler fields, we adapted the Institute 

of Medicine domains of quality11 for outcomes or results: effective, efficient, safe, patient-

centered, integration and timely (Figure 1).

Figure 1  the BENCH-CAN framework.
Note: The enabler domains from the EFQM model describe factors that enable good quality care. The 
results domains adapted from the IOM domains of quality describe how good quality care can be mea-
sured.

Indicators (step 7) were derived from literature12 and expert opinion. Existing assessments 

were used as basis for the benchmark tool16. Stakeholders of the BENCH-CAN project such 

as representatives from the European Cancer Patient Coalition, and clinicians and experts 

(such as quality managers) from cancer centers (OECI member centers, n=71) provided 

feedback to reach consensus on the final set of indicators to be used in the benchmark 

(step 8). For the financial and quantitative indicators this included the standardization of 

data collection to allow comparison between pilot centers and determining the level of 

detail for cost accounting.

Reliability and validity

A priori stakeholder involvement was used to ensure reliability and validity6. After collect-

ing the indicators in step 9, the validity of the indicators was checked using feedback from 

the pilot centers based on three criteria16, 17: 1) definition clarity, 2) data availability and 

reliability, 3) discriminatory features and usability for comparisons.
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Indicator refinement and measurement

The indicators were pre-piloted in three centers to see whether the definitions were clear 

and the indicators would yield relevant, discriminative information. Based on this pilot, 

we decided to add and remove indicators, and refine definitions of some indicators. After 

refinement, the resulting set of 63 qualitative indicators and 193 quantitative indicators 

was measured in the five remaining centers. The pre-pilot centers submitted additional 

information on the added indicators in order to make all centers comparable.

We collected data from the year 2012 and each pilot center appointed a contact person 

who was responsible for the data collection within the institute and the delivery of the 

data to the research team. After an initial analysis of the data, a one-day visit to each pilot 

center was performed to verify the data, grasp the context and clarify questions arising 

from the provided data. The visits were also used to collect additional information through 

semi-structured interviews and to acquire feedback on the benchmark tool.

Analysis

Two methods were used to compare the qualitative and quantitative data. A deductive 

form of the Qualitative Content Analysis was used to analyze the qualitative data18. This 

method contains eight steps which are described in Table 2.

Table 2  steps Qualitative Content Analysis

Step Action

1 Read through the benchmark data (transcripts) and make notes

2 Go through the notes and list the different types of information found

3 Read through the list and categorize each item (domains of the framework were used as main 
categories)

4 Repeat the first three stages again for each data transcript

5 Collect all of the categories or themes and examine each in detail and consider it’s fit and its 
relevance

6 Categorize all data (all transcripts together) into minor and major categories/themes

7 Review all categories and ascertain whether some categories can be merged or sub-categorized

8 Return to original transcripts and ensure that all the information has been categorized

Quantitative data was first checked for consistency and correctness, and all cost data was 

converted into euros and adjusted for Purchasing Power Parity19. In addition, data was 

normalized when necessary to be able to compare different types and sizes of centers. 

Used normalizations were: 1) openings hours of departments, 2) number of inpatient beds, 
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3) number of inpatient visits, and 4) number of full-time equivalent (FTE). All data was 

summarized and possible outliers were identified. Outliers were discussed with the relevant 

centers to elaborate on the possible reasons for the scores.

To ensure validity, a report with all data (qualitative and quantitative) was send to the pilot 

centers for verification. Not all centers were able to provide all data, so for some indicators 

centers are missing, as we did not use imputation. Data is structured according to the 

adapted domains of quality from the IOM; effective, efficient, safe, patient-centered, and 

timely.

Improvement suggestions

After comparison of all quantitative and qualitative data, three researchers independently 

identified improvement opportunities for each center. Improvement suggestions or op-

portunities (at least three per center) were only mentioned for those areas where the 

researchers felt the center could actually make the improvement without being restricted 

by for example regulations. Based on these improvement suggestions, if in agreement, 

pilot centers developed improvement plans.

Results

Reliability and validity

Ten indicators were deemed irrelevant (such as sick leave) and were removed after the 

pre-pilot. Nineteen indicators were added based on evaluation criteria and feedback. 

Several indicator definitions were clarified. The final pilot-list contained 63 qualitative 

indicators and 193 quantitative indicators. After the pilot data collection, a secondary 

evaluation of the definition clarity, data availability, data reliability and discriminative value 

was performed. This re-valuation resulted in a final set of 61 qualitative indicators and 141 

quantitative indicators that were deemed suitable for wider use in benchmarking cancer 

centers.

Results of the benchmark

The performances of the participating centers varied on many indicators, of which a selec-

tion is shown in Table 3 and described below. Organizations are anonymized. The results 

are structured according to the adapted domains of quality11.
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I Effective

The majority of centers register crude mortality rates of their patient groups (n=6) as shown 

in Table 3. Only Institute A publishes this rate. Another type of mortality, 30-day surgical 

mortality, was not registered in center B, C and G. Centers also reported difficulties with 

providing novel technologies and therapies limiting their ability to provide the optimal care 

for patients.

II Efficient

Medical efficiency

The medical efficiency, defined as the use of medical production factors to gain desired 

health outcome with a minimum waste of time, effort, or skills, greatly varies between 

the participating centers as shown in Figure 2. Center G scores high (ratio of 7), whereas 

center C has a low number of daycare treatments (ratio 0.3) in relation to their inpatients 

visits compared to the other centers.

Figure 2  Number of daycare treatments in relation to the number of inpatient visits.

The utilization of beds differs between centers, as shown in Figure 3. Especially center C, G 

and H have a relatively low inpatient bed utilization. Similarly, a large variation in utilization 

of the daycare beds is observed. Center E has a high daycare bed utilization, but scores 

average in the ratio between daycare treatments/inpatient visits. In contrast, center G also 

had a relatively high number of daycare treatments but a lower utilization.

Input efficiency

Number of scans per radiology device varies between centers, as shown in Figure 4. Center 

D scores high on the efficiency of MRI (4462 scans per MRI) X-ray (7703 scan per X-ray ma-

chine), and CT (13,836 scans). Center H scores high on the efficiency of MRI and CT. Center 

E has outsourced their MRI and no data was available from center G considering X-rays.
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Figure 3  Inpatient and day-care bed utilization

Figure 4 T otal number of scans made per device in one year
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III Safe

Center A has a safety management system which is audited annually by an independent 

external agency. Prospective risk assessments are performed in center A before implement-

ing new treatments, new care pathways or critical changes in key processes. Center B 

divided risk management into general risk management (e.g. risks of fire) and clinical risk 

management (e.g. transfusion risks and medication errors). Institute H adopted the “Inter-

national Patient Safety Goals” (IPSG) issued by the Joint Commission International20. Most 

centers (n=7) have an institution-wide reporting systems that registers different types of 

adverse events: near miss; incident; adverse event; sentinel event. Only doctors can make 

official notifications of a medical error in institute E and nurses cannot report an incident 

directly. Center G uses a system that generates reports for patient satisfaction, patient 

safety and patient complaints. Near misses should be reported in institute H according to 

their procedures, but in practice only actual events are reported. For more information on 

the domain of safety see Table 3.

IV Patient-centered

Although all center have some type of contact-person for patients, none had an official 

case-manager for all patient pathways. In institute A and D a formalized inclusion of 

patients in the strategy development is present. Other centers reported to collaborate 

with external patient organizations to represent patients. All centers provide some care for 

cancer survivors, however, only center A has an extensive survivorship program in-house 

with a dedicated budget. Center G also reports to have a budget for survivorship care (e.g. 

Psychosocial support). For more information on patient centeredness see Table 3.

V Timely

For seven centers the waiting times are set by the government (see Table 3). Institute A 

indicated that they encountered difficulties in meeting the maximum waiting time for 

some types of surgeries. The maximum waiting times are input for negotiations with 

healthcare insurers, and have potential influence on the funding for center A. Center H 

reports waiting times to the regional government who uses this data to adjust the amount 

of services offered by the regional healthcare-system. Possible reasons mentioned for long 

waiting times are high demand of patients for diagnostic tests and insufficient staff. The 

largest variation between institutes occurred in overall waiting time before first visit, which 

varied between 1.5 and 21.8 days.
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Improvement suggestions

Table 4 describes examples of improvement suggestions per pilot center and resulting 

improvement plans. Improvement suggestions varied from broader processes such as the 

involvement of patients in the care process, to specific recommendations (e.g. measure 

staff satisfaction). Adoption of case managers was a frequently mentioned improvement 

suggestion. Regarding the suggestion to improve patient participation in the organization, 

center C only partially agreed as they stated “not all patients want to be involved”. Center 

A felt a complication registry was mainly useful per discipline and therefore partly agreed 

with the suggestion to implement an institution-wide complications registry. Out of the 

total improvement suggestions, pilot centers agreed with 85% and partially agreed with 

15%. For center G improvement suggestions were given, however, no improvement plan 

was received.

Table 4  Improvement suggestions, response and planned actions.

Suggestions Institute/
Agreement

Comments Actions to be taken identified by 
pilot centers

Case managers for (all) 
patients/all tumor types

A/ Agree This is important but requires 
specialized staff, currently 
shortage of this specialized 
staff

Currently there are official case 
managers for 5 tumor types, 
development of case managers for 
other tumor types will follow these 
examples

B/ Agree Case managers are an 
important tool in patient 
treatment so we want to 
improve this area.

Already part of the strategic vision 
so no extra actions need to be 
taken

C/ Agree It would be good to have 
case manager-the process 
has to be more organized, 
more patient oriented

Educate the right staff and 
dedicate them as case-manager

F/ Agree A case manager for each 
pathway will be formally 
identified

Define clear role and responsibility 
for the case manager for each 
pathway/tumor type

Develop more support 
for survivors

B/ Agree With the increase of the 
survival rates in cancer 
patients we recognize that 
this is an area that we must 
improve.

A website where survivors 
can exchange information and 
experiences was already launched.
A portal for survivors, amongst 
others, is under development.

D/ Agree Survivorship programs are 
provided mostly by the 
patient organizations.

Develop own survivorship program 
for the institute and further 
formalize the collaboration 
with patient organizations in 
survivorship programs.
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Table 4  Improvement suggestions, response and planned actions. (continued)
Suggestions Institute/

Agreement
Comments Actions to be taken identified by 

pilot centers
Increase patient 
participation in the care 
process

B/ Agree We are already working in 
this area.

An area on the website is under 
development were patient can 
access: future appointments, 
exams results and requisitions, 
among other clinical and 
administrative information.
The portal that is under 
development will have one tab 
containing the patients targeted 
information.

Improve patient 
participation in the 
organization/strategy 
development

C/ Partially 
agree

Patients have to be involved. 
However not all patients 
want to be involved.

All patients have to pass the 
MDT. And after discussion-take a 
decision on whether to participate. 
This participation has to be 
organized.

Develop a structured, 
institute wide adverse 
events analysis system

C/ Agree Its absolutely necessary to 
check and register these 
events. Important for the 
quality of care.

Depends on the staff. Sometimes 
they hide the information

Measure staff 
satisfaction

C/ Agree Staff has to be honest and 
not just provide the socially 
accepted answers

Regular discussions with staff, 
improve existing questionnaires

Central complication 
registry may be useful

A/ Partially 
agree

Complication registration is 
mainly useful for healthcare 
professionals, current 
registration system allows 
health professionals to 
see the data important 
for them, per discipline. 
Central registration could be 
useful to annually analyze 
the results and look at the 
trends compared to trends 
in for example new patients. 
The national institute for 
Clinical Auditing registers 
complications as well on a 
national level

Create system that can extract 
data from existing system or 
develop new registration system

Implement 
Computerized Physician 
Order Entry

E/ Agree Electronic prescriptions are 
currently being implemented: 
in the short term there will be 2 
pilot actions for 2 departments. 
It is currently planned to include 
treatment details (chemotherapy 
data), transfusions and clinical trial 
participation.

F/ Partially 
agree

This is an important and 
urgent objective, but 
unfortunately due to regional 
restrictions the institute 
cannot be proactively 
proceed
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Table 4  Improvement suggestions, response and planned actions. (continued)
Suggestions Institute/

Agreement
Comments Actions to be taken identified by 

pilot centers
Improve patient 
transition protocol

H/ Agree We should improve the 
network with other 
hospitals/institutes, care 
facilities and general 
practitioners (GPs) as well

Improvement of the electronic 
chart (e-chart): at regional level, 
the first attemped has been made 
within the region

Assess and improve 
inpatient bed utilization

H/ Partially 
agree

Inpatient bed utilization is 
planned and regulated at 
regional level

Discussion

In this study, we developed a benchmark tool to assess the quality and effectiveness of 

comprehensive cancer care consisting of 61 qualitative indicators and 141 quantitative 

indicators. The tool was successfully tested in eight cancer centers to assess its suitability 

for yielding improvement suggestions and identifying good practices.

The benchmark data showed performance differences between cancer centers which led 

to improvement suggestions/opportunities for all participating centers. In general, the in-

dicators revealed well-organized centers. However, there were indicators on which centers 

performed less. For example, not all centers register mortality rates and it is unclear whether 

these rates, when registered, are made public. Nevertheless, there is broad consensus that 

public reporting of provider performance can be an important tool to drive improvements 

in patient care21. An indicator on which only two centers performed well was the offering 

of in-house survivorship care by having a dedicated budget. An advantage of follow-up 

taking place in cancer centers is that it is comfortable for patients and provides continuity 

of care22. However, it is debatable whether offering this kind of care should be the respon-

sibility of cancer centers, as multiple pilot centers already indicated to have tight budgets.

Large variety existed in the domain of efficiency between centers. This variety was only 

partly related to differences in healthcare systems, leading to multiple improvement sug-

gestions. For example, center C, G and H had a relatively low inpatient bed utilization, 

which is likely to be less cost-efficient. Center G had a high number of daycare treatments 

but a lower bed utilization, possibly indicating a utilization loss. A higher ratio indicates ef-

ficient use of beds and chairs and, hence, most likely also staff use. Centers C and D might 

have a surplus of daycare beds and chairs. Wind et al.23 showed that having fewer beds 

has no association with low financial performance and could indeed improve efficiency.
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Another important improvement area was patient-centeredness. Specifically in the area 

of case management for which all centers agreed that it was necessary to implement or 

expand. Case management is an organizational approach used to optimize the quality 

of treatment and care for individuals within complex patient groups24. However, centers 

indicated that implementing or extending these case managers will take a long time and 

therefore categorized this as mid-term (2-5 years) or long-term (6-10 years) goals.

Several assumptions underpinned this study. First, although we thoroughly searched the 

literature and existing quality assessments to identify indicators for the initial list, some 

suitable indicators may have been missed. Identifying suitable outcome indicators was 

more challenging than for example process indicators due to the difference in case-mix and 

healthcare system and financing. We tried to minimize this influence by including a large 

group of experts from various fields who had affinity with development and management 

of cancer centers and quality assessment in cancer care. We continuously modified the set 

of indicators in response to feedback on their relevancy, measurability and comparability 

by the pilot centers. An advantage of this approach is that the indicators benchmark what 

the cancer centers want to know, which can increase adoption of the benchmark format 

as a tool for future quality improvement.

Second, the tool was only tested once in eight European cancer centers. This makes it 

impossible to say whether the benchmark actually led to quality improvements. Conse-

quently, future research should evaluate the implementation of improvement plans to 

investigate whether the benchmark actually leads to quality improvement. In addition, 

future inclusion of more centers will allow to assess the actual discriminative capabilities 

of the indicator set. The benchmark tool was successfully applied in eight European coun-

tries with different wealth status. Although differences in healthcare systems and social 

legislation unavoidably led to differences in nature and availability of data, comparison still 

revealed relevant and valuable recommendations for all centers. We mainly achieved this 

by correcting for size, case-mix and type of healthcare reimbursements.

Finally, due to the extensive scope of indicators, it was difficult to go into detail for each 

topic. A benchmark focused on a single domain would allow to yield more profound infor-

mation and more specific improvement suggestions and good practices. Future research 

is therefore advised to focus on specific domains of the BENCH-CAN framework, such as 

strategy and effectiveness, to gain a more profound understanding of the processes behind 

the performance differences, enabling a better comparison and more applied improvement 

recommendations.
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Multiple lessons were learned from benchmarking cancer care in specialized centers 

throughout Europe. First, representatives of the pilot centers indicated that international 

projects such as these can increase awareness that performance can be improved and pro-

mote the notion that countries and centers can learn from each other. Identifying success-

ful or good-practice approaches can assist hospitals in improving their services, and reduce 

inequalities in care provision raising the level of oncologic services across countries. Pilot 

centers did however indicate not to be able to implement all suggestions or good practices 

due to socio-economic circumstances. Second, learning through peers enabled cancer 

centers to improve their performance and efficiency without investing in developing these 

processes separately. A frequently mentioned comment was the casual, non-competitive 

atmosphere which led to an open collaboration. Involvement of key stakeholders from 

the centers at the start of the benchmark is highly recommended to develop interest, 

strengthen commitment, and ensure sufficient resources which not only accommodates a 

successful benchmark but also ensures implementation of the lessons learned.

In conclusion, we successfully developed and piloted a benchmark tool for cancer centers. 

This study generated more insight into the process of international benchmarking, provid-

ing cancer centers with common definitions, indicators and a tool to focus, compare and 

elaborate on organizational performance. Results of the benchmark exercise highlight the 

importance of an accurate description of underlying processes and understanding the 

rationale behind these processes. The tool allowed comparison of inter-organizational 

performance in a wide range of domains, and improvement opportunities were identified. 

The tool and the thereof derived improvement opportunities were positively evaluated by 

the participating cancer centers. Our tool enables cancer centers to improve on quality 

and efficiency by learning from good practices from their peers instead of reinventing the 

wheel.
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Abstract

Background: Structuring cancer care in pathways can reduce variability in clinical practice 

and improve patient outcomes. International benchmarking can aid centers with regard 

to development, implementation and evaluation. A further step in the development of 

multidisciplinary care is organizing care in Integrated Practice Units (IPU), encompassing 

the whole pathway and relevant organizational aspects. Research on this topic is however 

limited. This paper describes the development and results of a benchmark tool for cancer 

care pathways and exploration of IPU development in cancer centers.

Methods: The benchmark tool was developed according a 13 step benchmarking method. 

The tool was piloted in seven cancer centers in Europe. Centers provided data and site 

visits were performed to grasp the context and clarify additional questions. Benchmark 

data was structured into pathway development and evaluation and assessed against key 

IPU features.

Results: Benchmark results showed that most centers have formalized multidisciplinary 

pathways, teams differed in composition and almost twofold differences were found in 

mammography use efficiency. Improvements suggestions included to position pathways 

formally and structurally evaluate outcomes in a sufficient high frequency. Based on 

the benchmark three centers indicating to have a breast IPU were scored differently on 

implementation. Overall we found centers in Europe are in various stages of development 

of pathways and IPUs, varying from an informal pathway structure to a full IPU type of 

organization.

Conclusion: A benchmark tool for care pathways was successfully developed and tested 

and is available in an open format. The tool allows the assessment of pathway organization 

and can be used to assess the status of IPU development. Improvement opportunities were 

identified for the organization of care pathways and development towards IPUs. Three 

centers are in varying degrees of implementation and can be characterized as breast IPU. 

Organizing cancer care in an IPU could yield multiple performance improvements.
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1. Background

Healthcare-systems struggle with rising costs of cancer care1 and are increasingly under 

pressure to deliver high-quality services2. Cancer care often takes place across different 

settings and involves health-professionals from multiple disciplines3. High-quality multi-

disciplinary care can be compromised by inadequate coordination between health-profes-

sionals4. It has been shown that the implementation of care pathways reduces variability in 

clinical practice and improves outcomes5. Clinical/Care pathways, it’s nomenclature varying 

from critical pathways, integrated care pathways, case management plans to care maps, 

are used to systematically manage a patient focused care program6. Although there are 

divergent views on purpose, content and implementation7, consensus exists on pathway 

characteristics: strong multidisciplinary character, aimed at improving quality and efficiency; 

and strong emphasis on alignment issues throughout the care chain for a homogeneous 

patient group. Vanhaecht et al.8 showed that improvement in care pathway concepts and 

methodology demands international knowledge sharing. International benchmarking can 

enable knowledge sharing, not only regarding integration of evidence-based guidelines 

in pathways, but also on specific topics like IT integration8. According to Polite et al.9 

oncology pathways offer many potential advantages, nevertheless, several issues must be 

addressed such as who should control the development of pathways.

A recent development in healthcare is the transformation from volume-based healthcare 

to value-based healthcare10. Most current models, lack on the aspect of value (i.e. patients’ 

health benefits per healthcare dollar spent)11: 1) an ability to measure outcomes that mat-

ter to patients, 2) transparency around measured clinical and financial outcomes, and 3) 

care coordination across all providers in the care pathway. According to Porter and Lee12, 

transformation to value-based healthcare requires a shift from silos organized by specialty, 

to organizing care around patient’s medical condition, including the whole pathway. They 

propose Integrated Practice Units (IPU), in which a team of clinical and nonclinical personnel 

provides the full care pathway12. Wherever IPUs exist, consistent results are found: faster treat-

ment, better outcomes, and lower costs12. Integration of medical practice across the whole 

care pathway has therefore been identified as high-value healthcare delivery, particularly in 

the management of complex diseases such as cancer12. An example of IPU development 

in cancer care are the Multidisciplinary-Care-Centers at MD Anderson13. However research 

regarding this subject is limited. This study aimed at firstly describing the development and 

outcomes of benchmark for oncology care pathways. Benchmarking is defined as: continual 

and collaborative measuring and comparing results of key work processes with those of 

the best performers. Learning how to adapt these best practices to achieve breakthrough 

process improvements and build healthier communities14. The second aim of this study was 

exploring the degree of development towards an IPU, based on the benchmark data.
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2. Methods

2.1 Study design and sample

This international benchmarking study (part of the BENCH-CAN project15, a European bench-

mark project aiming at benchmarking cancer care to contribute to improving the quality 

of interdisciplinary patient treatment) involved seven cancer centers across Europe (South 

Europe n= 4 and Central/East Europe n=3). The participating organizations were all members 

of the Organisation of the European Cancer Institutes (OECI)16 and five were designated as 

Comprehensive Cancer Center by the OECI17. The benchmark tool used to collect data was 

developed and executed according to the 13 steps developed by van Lent et al.18 as depicted 

in Table 1. In the following paragraph step 7 to 12 are further elaborated on.

Table 1  13 step benchmarking method developed by van Lent et al.18

Step Action Application in this study

1 Determine what to benchmark Organizational aspects of pathways and tumor services

2 Form a benchmarking team BENCH-CAN consortium

3 Choose benchmarking partners Seven cancer centers in North-West, South and Central-Easter 
Europe

4 Define and verify the main 
characteristics of the partners

mapping exercise of the external environment of the cancer 
centers and the influence this could have on the pathway and 
tumor service development

5 Identify stakeholders Patients, Clinicians, Administrators, Researchers

6 Construct a framework to structure 
the indicators

This was not specifically done for this study, the framework of 
the BENCH-CAN project was used

7 Develop relevant and comparable 
indicators

Based on literature and expert opinion (cancer centers 
and oncology care pathway expert from the Netherlands 
Comprehensive Cancer Organisation (IKNL))

8 Stakeholders select indicators Stakeholders from the BENCH-CAN project and other experts 
from cancer centers provided feedback on the indicators

9 Measure the set of performance 
indicators

Data collection phase was three months. A team (consisting of 
the first author, other members of the BENHCAN consortium 
and a member of European Cancer Patient Coalition (ECPC)) 
performed a site visit to each pilot center to verify the data, 
grasp the context and clarify any questions arising from the 
provided data.

10 Analyze performance differences Deductive Qualitative Content Analysis17 perfomed

11 Take action: results were presented 
in a report and recommendations 
were given

For each participating cancer centre, a report was made 
containing the anonymized outcomes of the benchmark for 
all centers. Improvement recommendations were sent in a 
separate document.

12 Develop improvement plans If in agreement pilot sites developed improvement plans

13 Implement the improvement plans Outside the scope of this study
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2.2 Indicator development and collection

Indicators (step 7) were derived from literature and expert opinion. Experts included a 

representative of the IKNL researching pathways in Oncology20,21. Stakeholders of the 

BENCH-CAN project (such as researchers, clinicians and (quality) managers) and experts 

from other cancer centers (OECI members, n=71) were asked for feedback, and consensus 

was reached on the indicator set (step 8) containing 51 qualitative indicators and 193 

quantitative indicators. Indicators assessed multiple topics concerning the organization 

of cancer care pathways, more specifically the pathway for breast cancer and colo-rectal 

cancer. Focus were organizational aspects of care pathways, not the clinical interpreta-

tion. Pilot sites appointed a team responsible for the data collection covering multiple 

departments. The team existed of members from different stakeholder groups: patients, 

clinicians, researchers and management. The data was collected for the year 2012. After 

a quick data scan, a one day visit to each pilot center was performed to verify the data, 

grasp the context and clarify questions arising from the data. The visit consisted of semi-

structured interviews and a tour of the cancer center with a specific focus on the breast 

unit (if available). The visits were also used to collect additional information and to acquire 

feedback on the benchmark tool. The validity of the indicators was checked using feed-

back from pilot sites based on three criteria22, 23: 1. Clear definition, 2. Data availability and 

reliability, 3. Discriminatory features .

2.3 Analyzes

After the completion of all site visits data for each indicator was compared. A deductive 

form of the Qualitative Content Analysis19 was used to report on the collected data. This 

method contains 9 steps which are described in Table 2.

Table 2  steps in the deductive Qualitative Content Analysis

Step Action

1 Reading through the (benchmark) data transcript and making notes in the margins

2 Assessing the notes made in the margins and listing the different types of information found

3 Reading through this list and categorizing each item

4 Repeat the first three stages again for each data transcript

5 Collect all of the categories or themes and examine each in detail and consider the fit and 
relevance

6 Categorize all data (all transcripts together) into minor and major categories/themes

7 Review all categories and ascertain whether some categories can be merged or if some need to 
be sub-categorized

8 Return to the original transcripts and ensure that all the information has been categorized

9 To ensure the validity, send a report containing all data to the pilot sites for verification
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Data in this paper is anonymized. The description of pathways is structured according to 

the criteria by Kinsman et al.24. Data analysis focused mainly on the pathway for breast 

cancer. The indicators developed for the pathway tool were similar to the IPU criteria as 

developed by the Harvard Business School25 such as organization of care multidisciplinary 

teams (MDTs) and description of the steps taken in the care pathway. To explore the degree 

of IPU development every center was scored against the IPU criteria25. The key-IPU criteria 

described by the Harvard Business School25 are depicted in Box 1.

 

1. Organized around the patient medical condition or set of closely related conditions;  
2. Involves a dedicated, multidisciplinary team who devotes a significant portion of 
their time to the condition;  
3. Providers involved are members of or affiliated with a common organizational unit;  
4. Care is led by a physician team captain and a care manager who oversee each 
patient's care process;  
5. Providers function as a team, meeting formally and informally on a regular basis to 
discuss patients, processes and results; 
6. Takes responsibility for the full cycle of care for the condition, encompassing 
outpatient, inpatient, and rehabilitative care as well as supporting services (e.g. 
nutrition, social work, behavioral health); 
7.  Incorporates patient education, engagement, and follow-up as integral to care 
8. Measures outcomes, costs, and processes for each patient using a common 
information platform;  
9. Accepts joint accountability for outcomes and costs 
10. Utilizes a single administrative and scheduling structure;  
11.Co-located in dedicated facilities; 

Box 1  key-IPU criteria25

3. Results

3.1 Indicators

After the data collection, definition clarity, data availability, data reliability and discrimina-

tive value of the indicators were evaluated with the pilot centres. Seven indicators were 

deemed irrelevant and removed. One indicator regarding the minimal volume of surgeries 

was added. This evaluation resulted in a final set of 46 qualitative indicators and 141 

quantitative indicators that were considered suitable for wider use in benchmarking care 

pathways and exploring IPUs.
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3.2 Pathway benchmark

An overview of the current status of pathways in the pilot sites can be found in Table 3. 

Most cancer centers only started using official pathways quit recently, and in center D and 

E have not implemented and formalized all pathways and were recommended to do so. 

All centers base their pathways on guidelines, either national or international and have 

a clear “director” to guide the pathway development. All centers perform at least mam-

mography, ultrasound and physical examination before breast surgery. Furthermore, all 

centers perform annual mammography’s in the first five year of follow up for all patients. 

However, institute E indicates they perform the follow-up for about 60% of their patients. 

As mammography plays an important role in both diagnosis as follow-up efficient use of 

these machines is important. The number of scans made per device per year varied from 

4125 to 10444 scan. Besides the breast cancer pathway centers have developed pathways 

for several other tumors such as lung cancer (4 centers), and Melanoma (4 centers).

Pathway characteristics

An overview of pathway characteristics can be found in Table 4. Pathways are developed 

for multidisciplinary teams (MDTs), roles of various healthcare professionals are described 

(see Table 4). Center D was least structured and was recommended to include discussion by 

an MDT in the pathway for all patients. The care pathway describes a logical sequence from 

diagnostics, through treatment onto either survivorship care or palliative care. Centers E 

and F were recommended to evaluate the transition protocol for patients transferring from 

hospitals to other healthcare facilities as this was lacking as part of their formal pathway. 

In most countries we found maximum waiting and throughput times set by government 

for the different steps in the pathway.
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Evaluation

From Table 5 can be seen that the extent of evaluation methods vary from an informal 

evaluation by MDTs to an extensive internal and external evaluation. The Clinical Gover-

nance at center A makes a patient pathway audit for every Pathology Clinic (IPU). This audit 

focuses on two areas: compliance with therapeutic guidance documents and evaluation 

of waiting times. The breast cancer pathway in institute B was evaluated through external 

accreditation. In center D evaluation is performed internally and externally. In institute E 

the pathways were not systematically evaluated. An indicator matrix containing indica-

tors from various sources was in the making for this purpose. In center F pathways were 

collectively discussed through MDT meetings in close collaboration with the Healthcare 

Directorate and the Medical Directorate that are in charge of supervising cancer care 

pathways. Center G organizes an extensive internal and external evaluation (by a regional 

and national agency) of the pathway. Overall pathway evaluation seems to focus mainly on 

waiting and throughput times and less on quality performance.
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3.3 Degree of IPU development

By definition cancer centers are organized around a medical condition (i.e. cancer). How-

ever differentiating and looking at specific types of cancer, Table 6 shows that this can 

only be seen at center A (for 11 different cancers including breast cancer), center B (breast 

cancer), and center G (5 types of cancer including breast). This is linked to the common 

organization unit where, in all centers providers involved are members of the cancer center 

but in center A, B and G they are members of a specific organizational unit.

All centers work with MDTs specific to a tumor type, hence dedicating time by their 

members to the specific condition. Members of the MDT are however not always solely 

or clearly dedicated to one tumor type, or unit. A physician heads the MDT, though only 

centers E and G have a dedicated case manager.

Regarding responsibility for the full care cycle, this was the case for MDTs in all centers. 

Nevertheless, only center A and G indicated that the unit encompassed rehabilitative care 

as well as supporting services (e.g. psychosocial services). For other centers this is part of 

services for the whole center. This is the same regarding patient education, engagement, 

and follow-up which are seen as integral to care however not specifically arranged for a 

unit (except for center A and G). The fact that units take responsibility for the whole care 

cycle does not mean all patients complete the whole pathway at the cancer center. Center 

G mentioned that many patients admitted to the unit already have a diagnosis and many 

patients also complete the follow-up elsewhere. This compromises’ the measurement of 

outcomes of the care pathway for each patients.

All centers measure outcomes, costs, and processes, however most (n=5) do this for the 

whole center and not unit specific. Centers are either lacking data platforms that allow for 

the collection of specific inputs (in terms of HR and finances) and outcomes per unit or do 

not collect these data for now. Similarly, a specific administrative and scheduling structure 

is lacking or not fully implemented, as centers C, D, E and F don’t have a formalized unit. 

For center B which indicates to have a breast IPU it was unclear whether they have an 

accompanying dedicated scheduling structure.

Overall three groups can be identified: centers that have the IPU structure fully imple-

mented (centers A and G); centers that have the IPU partially implemented (center B) and 

centers that have certain features of the IPU but did not develop or implement the IPU 

(center C, D, E, F). The evaluation of the implementation outcomes of the breast unit in 

center A is described in box 2.
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Table 6  IPU development for breast cancer assessed against IPU criteria25

Topic Institute
A B C D E F G

Organized around a medical condition +++ +++ ++ ++ ++ ++ +++
Multidisciplinary team with dedicated time to the condition +++ +++ ++ ++ ++ ++ +++
Providers involved are members of or affiliated with a common 
organizational unit

+++ ++ ++ ++ ++ ++ +++

Physician team captain or clinical care manager oversees care process ++ ++ + + ++ + +++
Providers function as a team, meeting formally and informally on a 
regular basis

+++ +++ +++ +++ +++ +++ +++

Responsibility for the full cycle of care for the condition, 
encompassing outpatient, inpatient, and rehabilitative care as well as 
supporting services (e.g. nutrition, social work, behavioral health)

+++ ++ ++ + + + +++

Incorporates patient education, engagement, and follow-up as 
integral to care

+++ + + + + + +++

Measures outcomes, costs, and processes for each patient using a 
common information platform

+++ + + + + + +++

Accepts joint accountability for outcomes and costs +++ +++
Single administrative and scheduling structure +++ + + + + + +++
Co-located in dedicated facilities +++ +++ +++ +++ +++ +++ +++
Total degree of implementation out of 33 32 21 19 18 19 18 33

Note: Columns display the institutes development on the IPU criteria. A triple plus symbol (+++) indicates 
that institute has this feature fully developed, a double plus symbol (++) indicates that the feature is 
mostly developed by the center, a plus symbol (+) indicates the feature is partially implemented while a 
minus symbol (-) indicates the absence of this feature in the center. If a cell is left blank this could not 
be assessed.

 

Evaluation of the breast IPU developed in 2007 over a seven year period (2007-2014). 
 
Number of patients 
For patients being admitted for the first time in the breast clinic there was a sustained 
improvement, valued at 25% increase from 2007 to 2014. There was also an increase of 44% 
in medical appointments without resourcing to more staff.  
 
Costs 
Gains in efficiency and in scale, reflected in a reduction of costs of an appointment by 68%. 
The organization of the Breast IPU resulted in 41% reduction of the cost of medication 
supplied to an average patient, due to purchasing power; clinical trials; risk sharing 
agreements; and also better protocols.  
 
Organization 
The activities of Clinical Governance and of Management Control were much improved after 
the implementation of the Pathology Clinics. In fact, staffing, resource planning and auditing 
became clearer after the new procedures were in place. Pathways within the IPU were 
developed around the patient needs, and also allow for interface with therapeutic protocols 
with drugs and radiotherapy treatments. 

Box 2  Outcomes of an IPU implementation evaluation in center A
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Discussion

In this study, we developed a benchmark tool to assess development, implementation 

and evaluation of cancer care pathways. The tool was successfully tested in seven cancer 

centers to assess its suitability for yielding improvement suggestions regarding pathway 

organization and data to explore the status of IPU organization.

The director concerned with pathways is usually a medical specialist which is in accordance 

with Polite et al.9 who argues that responsibility for oncology pathway development must 

always lie primarily with clinicians. Based on our data it seems that centers have no clear 

strategy when developing pathways. This is in line with a study by Vanhaecht et al.6, in 

which a minority of sampled countries (43%) used a systematic approach to develop, 

implement and evaluate care pathways. Regarding pathway evaluation, none of the 

centers work with beforehand set goals for the evaluation. In-built continuous evaluation 

and follow-up should guarantee the effectiveness of care pathways26, this was therefore 

recommended as an improvement opportunity for cancer centers.

Porter27 states that care pathways are beneficial, but not sufficient for value-based high 

qualitative care and recommends the establishment of IPUs. In this explorative study as-

sessing the centers’ benchmark data against the criteria of an IPU22 we found three groups. 

Goup 1, centers fully meeting all criteria (center A and G), and group 2, partially meeting 

the criteria (center B) both indicated to have a breast IPU. Based on our data we agree with 

center A and G having an IPU for breast cancer. However for center B an improvement in 

four criteria is required to have a fully implemented IPU. Group 3, centers meeting only 

some of the criteria did not indicate to have this type of organization implemented. The 

fact they do meet some of the criteria is likely due to the pathway organization and the 

organization of MDTs that has been developed for years28. Dedicating specific resources 

such as staff, measuring outcomes specific to the IPU and IPU specific administrative and 

scheduling systems were lacking.

Sarai et al.29 identify IPUs as units in which providers commit a substantial portion of 

their time to treating a focused set of care pathways, implying pathways are IPU building 

blocks. We identify pathways as tools to map the current organizational processes and 

improve these processes where necessary (value and quality improvement on process level). 

IPUs are structured organizational units where the process identified through the pathway 

takes place. IPU organization seems to require an organizational change from a focus on 

discipline based departments (e.g. Radiotherapy) to those departments facilitating the IPUs 

which are pathway based. In this study IPUs are therefore seen, as tools for quality and 

value improvement on a strategic level.
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The evaluation of the breast IPU in center A showed that improved efficiency led to more 

time available for patients, trough volume, economies of scale and improvement in quality. 

Although based on a small number, this corresponds to findings by Low et al.30 who found 

that the IPU resulted in reduced readmissions in patients who are at highest risk of readmis-

sion. There is no structured information on how patients feel about this development 

which is something that needs to be known in order to facilitate true patient-centered 

care. In a fee-for-service system measuring patient-reported-outcomes (PRO) before and 

after interventions provides healthcare-providers with the possibility to market their result 

to patients, and payers and increase market share31. Enthoven et al.32 however state that 

for patients with multiple morbidities the IPU organization is unfavorable. This stems 

from the original ideas of Porter and Teisberg10 that IPUs should be entities with sufficient 

degrees of “self organization”.

Developing and implementing an IPU has barriers which will vary based on the condition 

being treated, provider organization, and health-system characteristics . Keswani et al.31 

divided these barriers into three subcategories: Operational, technology, and payment/

contracting. Regarding operational barriers, if cancer centers have multiple IPUs, certain 

IPUs may draw upon for example physical therapy, psychosocial services and rehabilita-

tion (supportive services). Most centers in this study have supportive services organized 

as shared services. There are however trade-offs worth considering in organizing these 

services. Having supportive services embedded within the IPU, as opposed to shared ser-

vices, enables immediate access to those services for the IPU patients, along with reduced 

scheduling complexity31. However, the major risk is that some IPUs may not have sufficient 

demand for services, resulting in wasted capacity. Describing and assessing pathways for a 

specific tumor can aid in the decision regarding the optimal organization model.

There are several technology competences that are essential for ensuring patient-centered 

value through an IPU. It is important to have a patient-engagement platform that enables 

two-way communication and sharing of data (such as personalized treatment plans) be-

tween the patient and the IPU care team31. This can be made available through web and 

mobile devices and collect outcomes (e.g. PROs and patient satisfaction) longitudinally and 

display data in real-time for use in and beyond the clinic. This serves two of the IPU criteria, 

it improves communication within the care team and enables outcome measurement for all 

patients. Major barriers to obtaining this technology are the upfront costs of customizing 

the platform specifically for the IPU, training staff and patients and the platform upkeep. 

Ideally the platform can be shared with other healthcare providers enabling benchmarking.

Barriers related to payment and contracting are health system specific. Through provid-

ing personalized treatment to patients who are most likely to benefit, and by addressing 
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the psychosocial needs, an IPU can achieve improved health outcomes at lower cost per 

patient. However, given the fact that many supportive psychosocial services are often not 

(fully) covered by payers integrating all services will likely result in lower or even negative 

margins relative to current performance. Cancer centers thinking of developing an IPU 

need to take this into consideration if this is the case in their country. For those countries 

a change in healthcare financing will be needed in order to implement IPUs. As recom-

mended by Porter27 once IPUs are getting form, it will be easier to lobby for reimbursement 

through bundled prices for care pathways.

This study holds several implications. Firstly, within this study we did not emphasize the 

detailed clinical content of the pathway. Future research focusing on the exact pathway 

content as part of the benchmark will further enable the purpose of international knowl-

edge sharing. Furthermore, as the initial focus of the indicators were pathways, we had 

to deduct the IPU criteria from the material. This assessment was aided by the focus of 

the site visit on the breast cancer department which showed whether centers had the 

IPU organization in place. Indicators that look specifically at IPU organization should be 

refined and can aid in a more thorough assessment against IPU criteria. Additionally, as 

little scientific material is available some degree of subjectivity was inevitable with regard to 

the explorative assessment of the benchmark data against the IPU criteria. Further studies 

into scale and cut-off points that distinguish between different levels of IPU development 

are recommended. Future research focusing on more extensive outcome evaluation over 

multiple years allows to identify the comparison of IPU organized cancer centers and non-

IPU organized centers therefore assessing the added value of IPU organization.

Finally, this study focused on a limited number of cancer centers (n=7), and collected data 

for one year. Future research should include larger series (including general hospitals with 

an Oncology department) and over multiple years to assess actual discriminative capabili-

ties of the tool and establish the sensitivity for changes over time.

In conclusion, we successfully developed and piloted a benchmark tool to compare and 

elaborate on organizational performance and suggestions towards improving the organi-

zation of cancer care pathways (both implementation as evaluation) were made. The data 

generated through the benchmark enabled to exploration of the status of IPU develop-

ment. Pathways can be seen as the process that takes place in the strategic unit of the IPU. 

Based on our assessments we found that centers varied with regard to fulfilling the IPU 

criteria, usually lacking specific resources such as staff, measuring IPU specific outcomes 

and IPU specific administrative and scheduling systems. The development of an IPU requires 

a strategic organization change with several implications for operations, technology, and 
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payment and contracting. An evaluation of an IPU for breast cancer showed performance 

improvements in efficiency and finances.
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Abstract

The specific aim of this study is to identify the performance features of cancer centers in 

the European Union by using a fuzzy-set qualitative comparative analysis (fsQCA). The 

fsQCA method represents cases (cancer centers) as a combination of explanatory and 

outcome conditions. This study uses data on seven centers from a European benchmarking 

project: BENCH-CAN. The fsQCA uses the net income and productivity as the outcome 

conditions and five explanatory conditions: the level of dedication to R&D, annual budget 

level, size, type, and whether the center is a comprehensive cancer center. Despite the 

modest number of cases, the study successfully applies the fsQCA. The findings show 

that public, comprehensive cancer centers with at least two of the three other explanatory 

conditions (dedication to R&D, annual budget, or size) have an association with high net 

income and high productivity.
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Introduction

With a mortality rate in Europe of 1.75 million in 2012, cancer became the second leading 

cause of death (Ferlay et al., 2013). Therefore, this disease has an important effect on 

the healthcare system. The research by Aggarwal and Sullivan (2014) shows that in high 

income countries the cost of delivering high quality, equitable care is outstripping the 

present social budgets. Cancer centers are essential actors in the delivery of care in various 

countries. They are important for scientific discovery and for advancing excellence in cancer 

care (Simone, 2002). But, society forces cancer centers to provide a high productivity level 

at lower costs to cope with increasing demand. Across all disciplines, healthcare is becom-

ing more complex, leading to quality and performance challenges (Plsek & Greenhalgh, 

2001). Further, society calls for transparency on the relative performance between and 

within healthcare organizations (Leape et al., 2009). A variety of features both internal 

and external to a center, such as available resources, level of professional training, and size 

(Merkow, Chung, Paruch, Bentrem, & Bilimoria, 2014), are possible explanatory conditions 

for high performance.

Benchmarking is a common and effective method for measuring and analyzing perfor-

mance in order to identify areas of improvement. Van Lent, de Beer, and van Harten (2010) 

define benchmarking as “the search for and implementation of best practices” (pp. 253). 

Their research shows that benchmarking can produce relevant input to improve the opera-

tional management of specialty hospitals such as cancer centers.

One method to identify the importance of quantitative performance features and how they 

relate to outcomes is the fuzzy-set qualitative comparative analysis (fsQCA). This method 

provides a systematic, transparent, and exhaustive analytical approach in the realm of 

comparative research (Ragin, 2000). The method essentially uses a qualitative comparative 

analysis (QCA) for the identification of patterns that hold across the sample of cases (Fiss, 

2007; Rihoux & Ragin, 2009) and is becoming increasingly common in organization and 

management science (Wagemann, Buche, & Siewert, 2015). In contrast to other quantita-

tive methods, such as a regression analysis, fsQCA can use small sample sizes (5–50 cases) 

(Fiss, 2012). Several examples of studies with ten or fewer cases exist in which fsQCA 

provides valuable insights (Stokke, 2007; Magnier-Watanabe & Senoo, 2008) and in which 

statistical tests would be unreliable. Few examples exist of the application of fsQCA within 

health research (Warren,Wistow, & Bambra, 2013).

This study explores the use of the fsQCA to investigate the association between prese-

lected explanatory conditions and financial performance outcomes (net income, the profit 

per discharge; and productivity, the total number of patient visits divided by the number of 
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inpatient beds) that use data from the BENCH-CAN project (2016). BENCH-CAN is an in-

ternational project that aims to benchmark comprehensive cancer care and yield examples 

of good practices in a way that contributes to improving the quality of interdisciplinary 

patient treatment. Following Merkow et al. (2014) and Delgado (2008), this study hypoth-

esizes that a large budget, substantial size, and a significant involvement in research and 

development (R&D) are important conditions for highly productive and financially sound 

and profitable centers. Thus, this study tests the following proposition: a highly productive 

center has large profits if the center has a high budget, is large, and focuses primarily on 

R&D. Following this introduction, section 2 contains the theoretical framework. Section 3 

describes the data used and analyses performed. Section 4 presents the findings. Section 5 

offers discussions with limitations and section 6 the conclusion.

Performance measurement

2.1. Healthcare management and benchmarking

Since 1934 when the University of Chicago first offered its seminal program in hospital 

administration, both the private and public healthcare sectors have established themselves 

as a specific field of applied management. In fact, this field combines a multidisciplinary ap-

proach by demanding skills in leadership, policy, management, finance, and social service 

delivery that manifest themselves through several distinctive factors: strong information 

asymmetry; lack of integration; high uncertainty regarding outcomes; highly complex 

organizations; and specificity in measuring production through financing rules, leader-

ship sources, types of outcomes, and stakeholders’ conflicting expectations (Costa, 2008). 

Some phenomena are at the heart of healthcare managers’ concerns today, such as “how 

to measure and control costs”, “how to innovate” or “how to best deliver innovation”, 

“how to finance,” or “how to sustain profitability” (Requart, 2015; Devine, O’Clock, & 

Lyons, 2000). Different studies show that specialty hospitals such as cancer centers might 

have a financial advantage over general hospitals because they can recap the benefits of 

profitable services without having to cross-subsidize unprofitable services (Schneider et al., 

2007; Choudhry, Choudhry, & Brennan, 2005). However, this financial advantage is only 

true when all cancer services are profitable, which is not always the case. The innovative 

financing of cancer care, for example, through comprehensive cancer centers, can drive ef-

forts toward universal health coverage (Gospodarowicz, Trypuc, D’Cruz, Khader, & Knaul, 

2015).

A well-known management saying claims that “what is not measured cannot be man-

aged or improved” (Kaplan & Porter, 2011). Thus, benchmarking is a useful technique 
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for establishing patterns, measuring performance, and performing a comparative analysis 

(Gonzalez- Padron, Akdeniz, & Calantone, 2014). Although many studies examine the 

healthcare industry, Nogueira, Lira, Albuquerque, and Linhares (2015) show that these 

studies are insufficient to evaluate a hospital’s financial performance, hence the need for 

more research. The settings of healthcare organizations cause the insufficient nature of 

these studies. These organizations often involve developing teaching and research while 

providing complex health services that require humane and integral care in an imposing 

technological, financial, legal, and ethical environment.

2.2. The fuzzy-set qualitative comparative analysis

Since Ragin (1987), the QCA has evolved into a robust and valuable alternative method 

to rather traditional statistical approaches (Ragin, 2008; Woodside, 2013). The QCA uses 

set theory and Boolean algebra where the variables define the conditions, a condition or a 

combination of conditions defines a set, and cases are members of the sets if they have any 

of the conditions. To compare sets, the QCA uses a minimization algorithm and the causal-

ity between explanatory and outcome conditions in terms of necessity and sufficiency.

In the early stages, the research used the crisp-set theory to build a QCA. In a crisp set, 

cases can be either members or non-members (1 or 0). More recently, the research has 

developed the fsQCA as an alternative to the crisp set. In this approach, cases have mem-

bership degrees (a value between 0 and 1), that is, cases can be partially in a set. This new 

approach represents a qualitative enhancement of the method by allowing better adjust-

ment to the real data, an issue that would otherwise arise when dichotomizing variables 

that are continuous in nature (Ragin, 2000).

A study by the Agency for Healthcare Research and Quality (Thygeson, Peikes, & Zutshi, 

2013) that evaluates the patient-centered medical home (PCMH) model shows that the 

fsQCA is a powerful approach for studying PCMHs and other health services (Thygeson 

et al., 2012; Kahwati et al., 2011). The fsQCA assumes that many pathways can lead to 

the same outcome, equifinality (Ragin, 2008; Fiss, 2011). Second, the fsQCA assumes that 

each pathway can contain different combinations of explanatory characteristics (Thygeson 

et al., 2013). Third, if the analysis can link the presence of a combination of conditions to 

the presence of an outcome, then the absence of the combination does not necessarily 

lead to the absence of the outcome, the so called asymmetric causality (Fiss, 2011). In sum, 

rather than quantifying the effect of a variable in the outcome, this method detects which 

combinations of conditions have a positive association with the outcome and which have 

a negative effect (Woodside, 2013).
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Material and methods

3.1. Data

The study uses data from seven cancer centers in Europe regarding seven variables (Prod 

— level of productivity; Income — net income; RD — level of dedication to R&D; Budget — 

annual budget; Size — size of center based on the number of beds; CCC — comprehensive 

cancer center; and Public — public center. The data comes from a European benchmarking 

project (BENCH-CAN). The centers within this project were selected through convenience 

sampling of three geographical regions within the European Union (North-Western, South-

ern, East-Central). Centers are represented by capital letters to ensure that they remain 

anonymous.

3.2. Outcome conditions

The outcome conditions considered to assess the financial performance of centers are: In-

come − net income measured as the profit per discharge (inpatients and daycare patients), 

and Prod−productivity measured as the total number of patient (inpatients, daycare, and 

outpatients) visits divided by the number of inpatient beds.

3.3. Explanatory conditions

The study uses five explanatory conditions (R&D, Budget, Size, Public, CCC) regarding 

the center’s (i) level of dedication to R&D (percentage of new patients in clinical trials per 

annum); (ii) annual budget; (iii) size as measured by the number of inpatient beds; (iv) 

whether the center is public, non-profit, or private; and (v) whether the center is a CCC. 

A CCC is a cancer center that has a well-established combination of fundamental and 

translational cancer research and that has a sufficient portfolio of cancer care services that 

extend along the total care pathway. The CCCs in this study receive their accreditation 

from the Organisation of European Cancer Institutes (OECI) Accreditation and Designation 

program (Saghatchian et al., 2014).

3.4. Analysis

The fsQCA tests whether the empirical data supports a relation between the explana-

tory and the outcome conditions. Given that the set theory is the basis for the QCA, the 

analysis compares subsets and super sets. A set is a combination of conditions (conditional 

pattern), and cases (cancer centers) are members of a set if they present that conditional 

pattern. When a condition is dichotomous (e.g., CCC and Public), this condition defines 
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its membership or non-membership. However, the study uses the fuzzy-set calibration to 

set membership when the conditions are continuous variables. The fsQCA allows partial 

membership of cases in a set based on three anchor values (percentiles 0.95, 0.5, and 

0.05): full membership equal to 0.95 or higher, a crossover point of maximum ambiguity 

equal to 0.5, and full non-membership equal to 0.05 or lower. Cases on different sides 

of the crossover point are qualitatively different, while cases with differing memberships 

on the same side of the crossover point differ in degree (Ragin, 2008). Table 1 depicts the 

sample after the calibration. In the data, a high score in Budget indicates a high degree 

of membership in the set defined by a high annual budget. The symbol “~” prior to the 

condition’s name indicates the negation of a condition. In this case the absence of a high 

annual budget means the presence of a low annual budget. This study uses consistency 

and coverage metrics to assess the necessity and sufficiency analyses (Ragin, 2000). Under 

the fsQCA approach, condition A is necessary to outcome Y if in each case the degree of 

membership in Y is consistently less than or equal to the degree of membership in A (Y ≤ 

A). Condition A is sufficient to Y if across all cases the degree of membership in condition 

A is consistently less than or equal to the degree of membership in Y (Legewie, 2013).

The sufficiency analysis constructs a truth table that lists all possible conditional patterns 

and the respective number of empirical cases (in our case 25 = 32 patterns are possible). 

The conditional patterns in the truth table are then subject to a minimization algorithm 

that simplifies the patterns into sufficient solutions. These analyses identify both the pres-

ence and the absence of outcomes (Income, ~Income, Prod, ~Prod) in order to address 

asymmetric causality.
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The simplification process yields different solutions depending on the logical remainders 

(conditional patterns that do not have empirical cases).When limited variability exists in 

the sample and when many of the conditional configurations (rows in a truth table) are 

logical remainders, then the research recommends a counter-factual analysis based on 

theoretic knowledge about the relation between the conditions and the outcome (Ragin, 

2008). This study implements the counter-factual analysis by following Fiss (2011). His 

approach provides a way to identify core and peripheral conditions using the parsimonious 

and intermediate solutions of the minimization algorithm. Fiss (2011) states that “core 

elements are those causal conditions for which the evidence indicates a strong causal 

relationship with the outcome of interest and peripheral elements are those for which the 

evidence for causal relationship with the outcome is weaker.” For better transparency and 

reproducibility of the results, the current study can supply, on request, the truth table and 

sufficiency analysis output table. All analyses use the fsQCA 2.5 software (Ragin & Davey, 

2009).

Findings

Tables 2 and 3 show that of the five explanatory conditions, being CCC and Public are 

necessary conditions for both outcomes (high net income and high productivity). These 

conditions are necessary because they meet the recommended thresholds of consistency 

(≥0.9) and coverage (≥0.5) (Ragin, 2008; Legewie, 2013).
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Table 4 shows the results from the sufficiency analysis for high net income and low net 

income, and Table 5 shows the results for high productivity and low productivity. For 

each solution, the study presents the Centers with a given causal pattern. The study also 

presents the individual and overall consistency and coverage metrics. According to Ragin 

(2008), overall consistency scores of at least 0.8 are acceptable.

The results show that three alternative causal patterns exist for centers with a high net 

income and high productivity. These patterns indicate that Public and CCC with a high 

level of at least two of the explanatory conditions, dedication to R&D, annual budget, or 

size, tend to have high net income (Income) and high productivity (Prod) (Tables 4 and 5 

show the configurations for high performance). However, the conditional pattern that 

combines a high level of dedication to R&D with a high annual budget (solution 3 in Table 

5) covers more empirical cases (raw coverage 0.50). Centers A, F, and G most consistently 

show this conditional pattern. These two models have an overall consistency above 0.8, 

which is acceptable.
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Analysis on the negation of outcomes shows three alternative conditional patterns that 

associate centers with low net income and two alternative causal patterns that lead to 

low productivity. Either low dedication to R&D or a low budget is a core condition for low 

performance. Each solution covers only one empirical case. The overall consistency of the 

negation models shows a consistency that is close to the acceptable threshold.

Discussion

This exploratory study successfully applies the fsQCA (which was so far limitedly applied in 

healthcare research) to study the association between five explanatory conditions and two 

financial performance outcomes in a healthcare context. Of the five necessary conditions, 

this study finds that being a CCC and a public center are necessary for both high income 

and high productivity when in combination with at least two of the three other possible 

explanatory conditions (dedication to R&D, annual budget, or size).

However, because almost all of the empirical cases in this study are public and comprehen-

sive cancer centers, a possible argument might be whether this relation will hold true when 

including more private centers that are not CCCs. The literature suggests that CCCs are 

usually able to focus efforts and organize resources for the efficient and interactive accom-

plishment of the goals in patient care and research (Simone, 2002). According to Simone 

(2002), cancer centers enable and catalyze a high level of cancer-focused achievement that 

would not happen without such a formal organization of staff and programs. Merkow et 

al. (2014) show that NCI (National Cancer Institute) accredited cancer centers provide more 

efficient care and that accredited centers offer more structural resources. Further, the NCI 

accreditation program is the basis for the OECI accreditation and designation program by 

which CCCs become accredited (van Harten, 2014).

Further examination of the results shows that three alternate causal patterns exist that 

associate centers with high performance. These patterns indicate that Public and CCC in 

combination with a high level of at least two explanatory conditions, dedication to R&D, 

annual budget, or size, tend to have high net income and high productivity. Providing 

cancer care is expensive. With the fast increase in the costs of medical technologies and 

cancer drugs (Aggarwal, Ginsburg, & Fojo, 2014), achieving a high net income and high 

productivity become far more relevant aims. The research by Delgado (2008) supports the 

finding that size could be an explanatory condition by showing that larger cancer centers 

have better financial performance than smaller centers. However, research by Litvak and 

Bisognano (2011) shows that having more beds does not necessarily make a hospital 

more efficient. The results indicate that having fewer beds has no association with low 
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performance. However, a lack of dedication to R&D and a low budget do dictate low 

performance.

The causal pattern that combines the presence of a high level of dedication to R&D and a 

high annual budget is a more common solution within the analysis. The fact that centers A, 

F, and G most consistently have this conditional pattern is interesting because these three 

centers are in three different geographic regions (Western Europe, Northern Europe and 

Southern Europe). Although the correct terminology for fsQCA is to speak about causal 

patterns, some cases such as the patterns with a high level of involvement in R&D might 

better reflect a relational pattern. If a center receives a lot of money from, for example, the 

government to perform R&D activities, then a relational pattern exists. If a positive relation 

exists between R&D and the desired outcomes, then that relation is an extension of the 

relation between internal innovation and external innovation (Hidalgo & D’Alvano, 2014). 

Organizations that pursue R&D in healthcare can in fact have a positive effect on the care 

that organization provides to patients. The results of this study support that the presence 

of these conditions relates to the presence of high (financial) performance, while their 

absence relates to low (financial) performance. Therefore, these conditions appear to be 

critical factors for (financial) performance.

This study has several limitations. First, the small sample of centers leads to a lack of vari-

ability in some causal conditions. Most of the cancer centers are public with comprehensive 

care. Although the fsQCA is conducive to small samples like this one, the lack of variability 

affects the association of the presence of these conditions with the conditional pattern 

for both the presence and absence of the two outcome conditions (high net income and 

high productivity). Second, the study uses a limited number of medical conditions that is 

arbitrary (however based on logical thinking that might convey a possible bias). Including 

more conditions and more cases could lead to a better understanding of what actually 

makes these cancer centers (financially) perform so highly. The research by Delgado (2008) 

shows that significant evidence exists that points to high productivity as a causal condition 

for high financial performance, which this study does not address. Future research should 

take this evidence into account. Despite the limitations, this study shows that the fsQCA 

is a promising method to measure the performance in healthcare and more specifically in 

health service research. Due to its young age, the fsQCA is still under development and 

improvement, but the launch of new software packages and innovative forms of graphical 

representation constantly improves the possibilities for its application.
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Conclusion

This study shows that the fsQCA is a powerful approach for health service research despite 

the method’s limited use. The study provides a new avenue of research in healthcare services 

management through the use of this novel technique. From a managerial and healthcare 

organizational point of view, this study shows that centers that are public and that offer 

comprehensive cancer care have both a high income and a high productivity. Second, these 

centers show a high level of dedication to R&D and have a high annual budget. Some of 

these variables are likely to be actionable from the point of view of the hospital’s manage-

ment or from the perspective of the healthcare system — so the possible choices that exist 

for these variables could enable better performance for healthcare providers.
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The financial sustainability of cancer services as part of national health systems is a major 

challenge;1 oncology consumes up to 30% of total hospital expenditure and the amount 

spent on expensive cancer drugs is rising fast.2 In view of the pipeline of new drugs, 

these costs are likely to continue to grow.3 Apart from the risk of unequal access between 

European countries, burdening health systems with fast-growing costs for these drugs 

means that the sustainability of cancer care could be compromised.

One element increasingly under scrutiny is the pricing policy of pharmaceutical companies. 

Both in the recent American Society of Clinical Oncology (ASCO) meeting and in various 

publications,4–6 attention has been drawn to the lack of transparency on the pricing of 

various drugs. Different models to judge the appropriateness of prescribing drugs have 

been proposed; the European Society for Medical Oncology (ESMO) and ASCO models 

try to balance cost and effectiveness. However, a wholehearted decision to include cost 

effectiveness as a criterion does not yet seem possible.

An overview of actual prices in European countries does, to our knowledge, not exist, 

and anecdotal evidence has suggested that differences in price levels might be high. We 

surveyed the prices for several cancer drugs in European countries through the member-

ship of the European Organization of Cancer Institutes (OECI) and Cancer Core Europe.7 

A word-based survey was emailed to all full members of the OECI (n=51), both European 

Union (EU) members and non-EU members, and to the non-OECI member of Cancer Core 

Europe. The survey was sent to the board of the centre; for most centres the leading 

pharmacist responded, together with an oncologist. We asked centres to provide list or 

official and actual prices, corrected for VAT differences, and asked for information about 

central or government coordinated purchasing. The actual price was defined as the net 

price—ie, as price per one dose (eg, one 100 mg vial or one capsule of 12·5 mg) to allow 

for a comparison in case of different pack sizes. Any type of discount was taken into 

account because we asked the centres to provide us with the price they actually pay. We 

received a response from 21 centres from 15 countries. Most responses were received in 

June and July 2015. For some countries we received more than one response and from 

these we present an average.

We noted that official or list prices differ substantially between countries (up to 92% 

lower than the highest), and actual prices also differ between countries (up to 58% lower; 

appendix A). Additionally, reductions on list prices were very different between countries. 

The table shows a selection of prominent examples (the appendix provides a full overview): 

Lithuania to show the unavailability of drugs in certain countries; Spain to highlight the 

high discounts some countries get by contrast with others (e.g., France); and the Nether-
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lands as an example of a high-income country. Only data retrieved through the survey are 

included in the table and appendix A.

Country Lithuania Spain (n=2) France (n=2) The Netherlands (n=3)

GDP/capita (€) 12,400 22,800 32,200 39,300

Perjeta® 1 vial/420 mg * 
Pertuzumab

Actual price N/A 2,590.18 2,891.10 3,000.00

List/ official price N/A 2,910.58 2,891.10 3,000.00

Mabthera® 1 vial/100 mg * 
Rituximab

Actual price N/A 210.56 266.44 271.13

List/ official price N/A 238.06 266.44 279.27

Yervoy® 1 vial/ 50 mg * 
Ipilimumab

Actual price 5,500.00 2,338.83 3,536.50 4,144.00

List/ official price 5,500.00 4,086.54 3,536.50 4,250.00

Prices are ex VAT. N/A = not available. * Prices are in Euro's per lowest dosage

Table  Actual and formal list prices of expensive cancer drugs for common minimal dosages as provided by 
single- or a number of cancer centres in 4 European countries

No correlation of cost with the existence of central purchasing authorities could be found, 

other than for France, where its central purchasing system realizes quite low prices over a 

broad range. However, findings from a study by Lopes and colleagues8 showed that France 

limits discounts granted for reimbursable drugs, which could explain that there is almost 

no difference between the actual price and the official or list price. By contrast, Spain 

shows quite high discounts. Apart from the extraordinary budget constraints imposed by 

the Spanish government, we did not find any explanation for this. It seems that especially 

in Lithuania, several drugs are not available, and drugs that are available are sometimes 

expensive, by contrast with what would be expected from GDP per person. If a pattern 

can be detected, we conclude that pricing seems to be highest in the wealthier countries 

such as the Netherlands, but a strict association between GDP per person and pricing level 

could not be established.

In some cases only list or official prices were available or only one official price, because of 

central purchasing. Many institutions report that confidentiality clauses in their contracts 

make it difficult for them to freely report prices they pay. At the same time, we noted a very 

positive attitude towards revealing this information because oncologists are motivated to 

increase awareness of the issue. Some respondents referred to sensitivity around research 

funding; the centres that treat most patients with cancer are often cooperating closely 

with the pharmaceutical industry in undertaking translational drug research, and are at the 

same time confronted with the drug cost issue.

To date, the pharmaceutical industry has not presented transparent explanations or calcu-

lations underlying their pricing decisions. In some countries experiments were started with 

managed entry agreements, such as pay-for-performance arrangements, but no method-
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ologically sound reports have been presented that show a decrease in overall costs at a 

national level. Neither are we aware of agreements whereby the innovation is rewarded 

and prices reduce relative to sales volume.

In conclusion, we noted substantial price differences in the prices of cancer drugs in this 

illustrative example from 15 European countries. This calls for joint action by countries 

and medical societies with the pharmaceutical industry, since fast and equitable access to 

promising new drugs is important to improving treatment results. The societal challenge 

is to combine the development and availability of promising new drugs with the sustain-

ability of our system. All parties involved must agree innovative and sustainable business 

models to ensure fast access to relevant drugs for patients with cancer.
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Appendix A

Actual and formal list prices of expensive cancer drugs for common minimal dosages as 

provided by single- or a number of cancer centers in 15 European countries listed from the 

lowest GDP per capita ratio. Prices are ex VAT. N/A = not applicable or not available. For the 

countries that did not send their prices in Euro’s the exchange rate applicable for the date 

of analysis was used (see below). The same rate was used for actual and list/official prices.

*= Original in RON. Exchange rate 15/06/2015 1 euro = 4.47051 RON

** = Original in HUF. Exchange rate 15/06/2015 1 euro= 313,271536 HUF

***= Original in PLN. Exchange rate 19/10/2015 1 euro= 4.24886829 PLN

****= Original in Pounds. Exchange rate 15/06/2015 1 euro = 0,7240 Pound

*****= Original in NOK. Exchange rate 03/07/2015 1 euro = 8.85 NOK
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Country Romania* Hungary** Poland*** Lithuania Czech 
Republic

Estonia Portugal Spain 
(N=2)

Italy (N=2) France 
(N=2)

Germany 
(N=2)

United 
Kingdom****

Belgium 
(N=2)

The Nether-
lands (N=3)

Norway 
*****

GDP/capita (€) 7,500 10,500 10,700 12,400 14,700 14,800 16,600 22,800 26,600 32,200 32,500 34,500 36,000 39,300 73,400

Herceptin®
1 vial/150 mg (€)a

Trastuzumab

Actual price 563.14 516.47 N/A 476.56 481.82 674.80 N/A 506.88 557.70 542.43 670.00 562.71 517.92 605.25 497.74

List / official 
price

585.26 630.38 537.99 476.56 502.73 N/A 509.13 573.58 913.45 542.43 718.33 562.71 536.76 606.49 523.50

Perjeta®
1 vial/420 mg (€)a

Pertuzumab

Actual price 2,677.24 2,594.37 N/A N/A 2,590.91 2,762.00 N/A 2,590.18 2,850.81 2,891.10 2,440.00 3,308.01 2,754.72 3,000.00 N/A

List/ official 
price

2,677.24 N/A 2,419.94 N/A 2,649.10 N/A 2,761.64 2,910.58 4,113.44 2,891.10 2,580.83 3.308.01 2.840.66 3,000.00 2,474.58

Mabthera®
1 vials /100 mg(€)a

Rituximab

Actual price 238.19 N/A N/A N/A N/A 295.27 N/A 210.56 262.39 266.44 N/A 241.16 210.38 271.13 210.80

List/ official 
price

247.96 220.53 287.72 N/A 420.91 N/A 228.80 238.06 395.67 266.44 691.62 241.20 218.38 279.27 217.47

Avastin®
1 vial/100 mg
(€)a

Bevacizumab

Actual price 283.67 N/A 176.53 237.12 N/A 345.26 N/A 278.01 300.33 250.65 N/A 335.16 312.26 321.54 260. 93

List/ official 
price

297.47 274.65 317.73 237.12 261.82 N/A 266.41 328.67 412.86 250.65 286.88 335.16 322.89 321.08 286. 58

Yervoy®
1 vial/50 mg (€)a

Ipilimumab

Actual price 4,024.29 N/A N/A 5,500.00 3,150.91 4,237.38 N/A 2,338.83 2,684.92 3,536.50 3,200.00 N/A 4,250.00 4,144.00 3,143.06

List/ official 
price

4,024.29 3,251.40 4,340.73 5,500.00 3,682.73 N/A 2,975.00 4,086.54 5,75484 3,536.50 3,273.25 5,179.56 4,380.80 4,250.00 5.191,65

Glivec®
1 tab/100 mg
(€)a

Imatinib

Actual price 15.05 N/A N/A 17.93 15.80 7.06 N/A 18.26 16.35 18.23 24.00 19.85 19.37 20.96 17.51

List/ official 
price

15.12 16.46 17.60 17.93 15.86 N/A 18.05 18.98 25.10 19.02 24.56 19.85 20.31 20.96 17.74

Sutent®
1 cap/12,5 mg
(€)a

Sunitinib

Actual price 37.52 N/A N/A 38.48 34.03 38.16 N/A 39.33 42.50 41.44 N/A N/A 43.38 36.56 37.85

List/ official 
price

37.52 37.02 44.89 38.48 36.18 N/A 42.38 40.80 66.01 45.39 52.72 38.70 46.45 43.91 38.19

Zelboraf®
1 tab/240 mg (€)a

Vemurafenib

Actual price 38.96 N/A 34.88 27.15 29.22 N/A N/A 33.61 34.94 29.01 26.00 N/A 30.21 29.32 23.16

List/ official 
price

38.96 37.35 37.67 27.15 29.22 N/A 27.92 39.66 55.61 30.48 27.42 43.16 34.82 37.81 34.12

Xtandi®
1 vial/40 mg (€)a

Enzalutamide

Actual price 27.77 N/A 19.30 N/A 25.79 N/A N/A 21.77 21.51 27.75 N/A N/A 27.50 27.50 N/A

List/ official 
price

27.77 N/A N/A N/A 25.79 N/A 26.98 21.10 45.61 28.62 29.98 33.73 28.35 27.50 29.00

(€)a Prices are in Euro’s per lowest dosage
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The overall aim of this dissertation, as introduced in chapter 1, was to present tools to 

benchmark comprehensive cancer care and cancer care pathways/tumor services in the 

European Union. Linked to this aim are several sub-objectives which are addressed in the 

papers included in this thesis using multiple research methods including a literature review, 

quantitative and qualitative analyses. In this final chapter, the main findings regarding 

the research objectives are summarized and discussed, followed by the methodological 

considerations. Subsequently, the generalizability, areas for future research are defined and 

implications for policy and practice are discussed. Finally, concluding remarks are made.

Reflection on main findings

Research objective 1: Assessing the current situation of benchmarking in specialty hospitals 

and existing quality assessments

Our first research objective concerned the evaluation of the current situation of bench-

marking in specialty hospitals and existing quality assessments.

Chapter 2

In chapter two we systematically obtained literature to establish the state of the art in the 

field of benchmarking in specialty hospitals. The results of the 24 included papers showed 

a focus on indicator development which is usually an indication of development rather 

than implementation. Overall it seemed that the majority of the studies lacked a structured 

design, and did not report on benchmark outcomes. Benchmarking seemed to be most 

reported up on and possibly developed in the field of oncology and eye hospitals, however 

most studies do not describe a structured benchmarking method or a model that can be 

repeatedly used. In order to evaluate the effectiveness of benchmarking to improve quality 

in specialty hospitals, robust and structured designs are needed including a follow up to 

check whether the benchmark study has led to improvements.

Chapter 3

In chapter 3 we obtained an overview of existing (performance) assessments at European 

cancer centers to inform the development of the benchmark tool. Based on the responses 

from 19 cancer centers from 18 member states, we found 109 assessments in Europe. 

The number of assessments have steadily increased from 1990s till 2015. The number of 

care focused assessments rose most rapidly, followed by the mixed assessments of patient 

care and research aspects. We tried to assess the content of the assessment, however, not 
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all existing assessment reports of EU CCs are available in English and/or easily accessible. 

Hence, it is hard to know the exact criteria that are being used in these assessments. The 

criteria that could be retrieved where evaluated for their use in the benchmark tool. The 

majority of assessments (n=63) are done at the national level, followed by international 

level assessments (n=38). There are only a handful of regional assessments (n=9). Almost 

all mandatory assessments are national and are mainly related to keeping license and/or 

receiving public funding. In contrast, most voluntary assessments seem to be international, 

and mainly aim at quality improvement. Improving the organization of care by quality 

assessments seems a justified goal, but it may be questioned whether the efforts are justifi-

able if no quantifiable clinical benefits can be shown.

Research objective 2: Measuring patient’s perspectives on the quality of care at cancer 

centers

Our second research objective concerned taking into account the perspective of the patient 

in looking at quality of care in cancer centers.

Chapter 4

In chapter 4, it was described that overall patient satisfaction with care received at cancer 

centers in Europe on a scale from 1-10 was high. In order to measure patient experience 

and satisfaction we adapted an existing Dutch Consumer Quality Index. To our knowledge, 

the questionnaire used in this study is the first that measures the experiences and satisfac-

tion of cancer patients with care provided by cancer centers in Europe. A total of 698 

patients from six European countries filled the European Cancer Consumer Quality Index 

(ECCQI). The questionnaire was tested for internal consistency, Cronbach’s alpha was good 

or satisfactory in 8 out of 10 categories. The cognitive interviews revealed problems in 

18 of the 65 items. Patient satisfaction significantly differed between the countries. We 

observed no difference in patient satisfaction for age, gender, education, and tumor type, 

but satisfaction was significantly higher in patients with a higher level of activation. We 

found no significant differences between tumor types, supporting the use of a generic 

questionnaire. Outcomes of a patient experience and satisfaction survey should not be 

seen as objective, hard measures of quality of care, but as a measure of whether the care 

provided lives up to the patients expectations.

Research objective 3: Develop and pilot two extensive benchmark tools for comprehensive 

cancer care
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The third objective of this study, develop and pilot two extensive benchmark tools resulted 

in two tools.

Chapter 5

Chapter 5 dealt with 1) development and pilot of an extensive benchmark tool with both 

qualitative and quantitative indicators, 2) identification of performance differences be-

tween cancer centers, and 3) the identification of improvement opportunities.

The selected pilot setting consisted of eight (comprehensive) cancer centres, geographi-

cally distributed throughout Europe. Regarding the development of the tool we developed 

61 qualitative and 141 quantitative indicators based on literature and expert opinions 

and structured in a framework (BENCH-CAN framework) to produce a comprehensive set 

and valuable improvement suggestions. Stakeholders were involved in multiple phases 

(indicator development, indicator refinement, verification of the data).

For the second aim of this study, the identification of performance differences between 

cancer centers we found on many indicators, such as bed utilization and the provision of 

survivorship care. These differences can partially be explained by country and health system 

related differences, but these did not prevent us from providing relevant feedback data to 

the pilot sites. This does however shows the difficulty of international benchmarking which 

confirms findings form two recent international benchmarking studies in eye hospitals1 

and comprehensive cancer centers2.

Finally, the research team distilled improvement opportunities for each pilot site. The sug-

gestions varied from very concrete suggestions such as the development of a Computerized 

Physician Order Entry (CPOE) to more general suggestions such as the increasing of patient 

involvement in the strategy/organization. The most common mentioned suggestion was 

the implementation of a case manager. There was a high degree of agreement with the 

suggestions (85%). As most centers identified the improvement suggestions as being mid 

or long-term the effect of these suggestions is not expected in the coming years. We do 

expect a difference in the uptake of the suggestions with concrete suggestions such as the 

development of an CPOE being implemented faster and more successfully.

Chapter 6

In chapter 6 we discussed the development of a tool for the benchmarking of pathways 

and assessed the degree of development of cancer centers towards Integrated Practice 

Units (IPUs). The pilot included seven cancer centers in Southern and Central/Eastern 
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Europe. We found that although cancer centers all have a clear director for the pathway 

development and a clear bases (international and national guidelines) cancer centers have 

no clear strategy when developing pathways. The majority of the centers don’t have a 

structured evaluation method. The pathway benchmark data proved to be usable for the 

assessment of IPU development. Regarding this development we found that three centers 

stated to have this developed for breast cancer. Assessing the centers against the pathway 

criteria by the Harvard Businesses School3 we identified three groups. Goup 1, centers fully 

meeting all criteria (center A and G), and group 2, partially meeting the criteria (center 

B) all indicated to have a breast IPU. Based on our data we agree with center A and G 

having an IPU for breast cancer. However for center B an improvement in four criteria is 

recommended to have a fully implemented IPU. Group 3, centers meeting only some of 

the criteria did not indicate to have this type of organization implemented. Dedicating 

specific resources such as staff, measuring outcomes specific to the IPU and IPU specific 

administrative and scheduling systems were lacking.

Research objective 4: Investigate the use of quantitative benchmarking data and (financial) 

performance features for international comparison

The fourth objective this study resulted in the application of a fairly new approach in health 

service research and an overview of cancer drug prices.

Chapter 7

In chapter 7 we examined the use of the fussy-set Qualitative Comparative Analysis 

(fsQCA) method to identify performance features of cancer centers in the European Union. 

The study successfully applied the fsQCA (which was so far limitedly applied in healthcare 

research) to study the association between five explanatory conditions (level of dedication 

to R&D, annual budget, size, type, and whether the center is a comprehensive cancer 

center) and two financial performance outcomes (net income and productivity) in a cancer 

center context. Of the five necessary conditions, this study found that being a Compre-

hensive Cancer Center and a public center are necessary for both high income and high 

productivity when in combination with at least two of the three other possible explanatory 

conditions (dedication to R&D, annual budget, or size).

Chapter 8

A focused benchmark was performed on costs for expensive cancer drugs as pharmaceuti-

cal drug pricing policies are increasingly under scrutiny. This is enforced by the lack of 

transparency on the pricing of various drugs. As there was anecdotal evidence that the dif-
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ference in prices of cancer drugs in Europe were high, a survey amongst cancer centers was 

performed assessing the list and actual price for cancer drugs. We noted that substantial 

differences between countries with regard to, official or list prices (up to 92% lower than 

the highest), and actual prices (up to 58% lower). Additionally, reductions on list prices dif-

fered, where for example Spain shows quite high discounts. Apart from the extraordinary 

budget constraints imposed by the Spanish government, we did not find any explanation 

for this. It seems that especially in Lithuania, several drugs are not available, and drugs that 

are available are sometimes very expensive, by contrast with what would be expected from 

GDP per person. If a pattern can be detected, we conclude that pricing seems to be highest 

in the wealthier countries such as the Netherlands, but a strict association between GDP 

per person and pricing level could not be established.

Methodological considerations

Framework and indicators

A structured and well documented approach was used for the benchmark development2. 

The literature found in chapter 1 and existing assessments identified in chapter 2 were 

used as a basis for the benchmark tool. The framework developed to structure the indica-

tors was partially based on the EFQM model of Excellence. The EFQM model is both generic 

as specific4. As described by Nabitz et al.4 it is derived from theories on organizational 

change and knowledge management and innovation enabling performance-assessment 

and identification of key strengths and improvement areas. The indicators were derived 

from both literature as expert and stakeholder opinion. This resulted in “new” indicators 

which can be seen as both a strength as a limitation. A strong aspect of this is that by 

asking cancer centers what they want to know from other cancer centers we increase the 

likeliness that the benchmark tool will actually be used. As mentioned before the develop-

ment of “new” indicators could also be a limitation as these indicators have not been 

tested before. This study could have laid more emphasis on the methodological quality of 

the indicators. However, the validity of the indicators was checked using feedback from the 

pilot centers based on three criteria 1) definition clarity, 2) data availability and reliability, 3) 

discriminatory features and usability for comparisons. In chapter 5 and 6, a draft indicator 

set was prepared and consensus was achieved using a stakeholder exercise across Europe. 

It is however inevitable that the drafting of the initial indicator set was biased by the 

researcher. It is therefore important to keep in mind that indicators in this benchmark tool 

are not the ultimate or only set to benchmark quality and efficiency in cancer centers in 

Europe.
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We developed this benchmark tool by involving stakeholders from across Europe throughout 

the development and piloting phases. This has helped ensure acceptability and account-

ability among stakeholders. The tools contain both qualitative and quantitative indicators 

encompassing the whole organization of cancer centers. Next to this we developed a tool 

to measure the patients perspective, chapter 4, therefore adding an extra dimension to 

quality assessments of cancer centers.

Benchmark pilot/data collection

The focus of this project was learning from peers instead of judging. Centers were hesitant 

at first because it reminded them of an accreditation, but we succeeded in explaining the 

differences between accreditation and benchmarking. The casual non-competitive atmo-

sphere lead to an open collaboration in which pilot sites felt they could learn from each 

other. This corresponds to findings by de Korne1 who states that including a number of 

institutes providing similar services (such as cancer care) in a non-competitive environment 

could provide a fruitful landscape for benchmarking.

During the pilot phase (chapter 5 and 6) we found that for some institutes it was difficult 

to provide all requested data. This was mainly the case for the quantitative indicators 

where different reimbursement systems led to different recording systems. It seems the 

confidentiality of some data was the reason for one of the pilot sites dropping out. Drop-

ping of cancer centers resulted in an uneven distribution of centers, only two centers 

from North/Western Europe were included compared to four from Southern Europe and 

four from Central/Eastern Europe. Another possible reason for this could be that centers 

in Western Europe felt that the benchmark tool would not yield sufficient improvement 

suggestions. This was however not the case for the included center in Western Europe. 

This lack of geographical distribution could have resulted in the missing of good practices. 

Budget Impact Analysis

In order to gain insight into the resources needed from the oncologic centres to perform 

the benchmarking exercise a Budget Impact Analysis (BIA) was carried out. As such, it 

provided an estimate of the costs of implementing benchmarking in future institutions by 

multiplying the hours spend by the weighted expenditures on wages of the staff involved 

in the benchmark. There was a high variation in the estimated spent hours, which could 

be explained by the wide variation in data availability between centers due to differences 

in size, geographical location and country, and difference in reimbursement systems. The 

most important factor influencing the easiness of data collection seemed the ongoing 

or recently finished accreditation program by the OECI5 and/or dedicated ICT system for 



General discussion and conclusions

199

9

registration and automatic reimbursement. Besides the costs for staff, centers did not have 

to invest any money to be part of a benchmark while being provided with improvement 

suggestions and good practice examples from peers. This makes benchmarking a feasible 

tool for quality improvement which enables centers to learn from peers without having 

to re-invent the quality improvement wheel. Most good practices did not require major 

investments but were merely clever ways of organizing care or involving patients. The 

benchmark can be used as a tool to generate discussions about how to deliver services, 

from a volume-based organization of care to a value-based organization for example. 

This increases the understanding and the learning from each other, rather than actual 

performance comparison.

Good practices

As mentioned in the introduction various good practices where identified in this study. 

Despite much discussion, there is no universally accepted definition of a good practice. 

Little was found in literature on good practice identification, nor on specific good practices 

for cancer care. At a minimum a good or best practice must6: 1. Demonstrate evidence of 

success; 2. Affect something important, that is, contribute to the organization’s mission 

or program goals; 3. Have the potential to be replicated or adapted to other settings. 

Good practice within this study are defined as: the existence of a good or interesting idea 

in a given practice, one that deserves attention. Firstly pilot sites were asked what they 

thought where their good practices, secondly literature was reviewed for good practices 

and thirdly an expert panel with representatives from European cancer centers identified 

good practices in the collected data. This triangulation lead to the good practices described 

in this study. Although we tried to identify these good practices as objectively as possible 

by using data triangulation (institutes own suggestion, literature and expert opinion) some 

bias was inevitable. We did make sure that all good practices fitted the minimum require-

ments6. Mosel and Gift7 state that benchmarking is a continuous process, the institutes in 

this study were only benchmarked once. The good practices identified are therefore only 

snapshots. In order to see whether the benchmark actually lead to quality improvement it 

needs to be repeated in a couple of years and good practices need to be updated to the 

present situation.

Generalizability

The tools developed in this project where piloted in nine cancer centers. As these centers 

were from different regions in Europe we feel that the results are generalizable to other 

centers in Europe as well as non-European countries such as the USA, or Australia. The va-

lidity and reliability of the results and good practices was checked in multiple phases of the 
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study, for example by performing a site visit, and sending all results (although anonymized) 

to all centers so they could not only verify their own data but also see how other centers 

performed. Applicability in third world countries is probably only feasible for a subset, as 

for instance a certain level of infrastructure (ICT, technologies) is required. Cancer care is 

represented in nearly all hospitals and not just cancer centers. As the indicators were only 

measured in cancer centers and not in general hospitals providing cancer care it is unclear 

whether the outcomes are generalizable for cancer care in general. As to the applicability 

of the tool to other healthcare areas than oncology we expect the benchmark tool, to be 

applicable to other settings as well, because cancer care seems representative for many 

(multidisciplinary) hospital processes, due to its urgency, complexity and uncertainty. Thus, 

the benchmark tools seem general applicable, while the scope of the resulting changes is 

context specific. This context specificity was shown in transfer of good practices and the 

implementation of the improvement suggestions. This was not always possible mainly due 

to regulatory and financial restrains.

Future research

The findings of this thesis have implications for future research as well for a wide range 

of stakeholders (i.e. Cancer Centers and other cancer care providers, policy makers and 

regulatory agencies). In the following paragraph future research areas are set out.

More rigorous evaluation methods

In order to evaluate whether the benchmark tool developed in this study is an effective 

tool for quality improvement, a time series design is needed as this allows studying the 

variability in performance of the cancer centers and the sustainability of improvements8. 

Using the input collected through the earlier described BIA the costs of participating to 

this benchmark could be related to the outcomes of the improvement opportunities as-

sessing the feasibility of the benchmark tool. Although difficult, it would be beneficial 

to include more (clinical) outcome indicators to see whether these are affected by the 

improvement in the organization. Second, from a methodological perspective, the use 

of a control group would enable the assessment of whether improvements occur due to 

the benchmark or would have occurred naturally. This is however often impossible due to 

organization specific characteristics and the willingness of hospitals to participate in this 

type of research and would require a much longer time frame than was available for the 

BENCH-CAN project (three years).
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Future research should involve larger series of hospitals that include organizations with 

similar characteristics (cancer centers) and organizations with different characteristics (for 

example general hospitals) to assess the actual discriminative capabilities of the benchmark 

tool. This will allow both literal and theoretical reproduction8. As this study only used data 

over the year 2012, the sensitivity for changes over time could not be established, this 

should be included in future studies.

Inclusion of more and diverse centers is also needed to verify the relationships identified 

through the application of the fussy-set Qualitative Comparative Analysis (chapter 7). 

Including more conditions (other types of hospitals) and more cases could lead to a better 

understanding of what actually makes these cancer centers (financially) perform highly.

Identify a suitable and feasible benchmark processes

The research design used in this study was fit for pilot purposes (one researcher working 

full-time for the project) but will most likely not be applicable in practice. The BENCH-

CAN manual9 provides two methods to perform the benchmark: i) Health facility (cancer 

center or hospital) instigated benchmarking, and ii) Third party benchmarking. Healthcare 

facilities can decide to hire a third party to serve as an objective, evaluating party in the 

benchmarking process. This approach would however require a bigger investment as this 

third party would have to be paid. Third parties can be any company or independent pro-

fessional body with experience in benchmarking. Each benchmarking project is different 

and can have different processes, steps. Therefore the models presented do not necessarily 

fit all situations. As the developments steps of the 13 step method by van Lent have already 

been executed focus should lie with the data collection and analysis. It is recommended 

to develop an online data collection tool to aid the data collection. Future research should 

assess whether the proposed methods are feasible in practice and what other methods 

could be identified.

Implications for policy and practice

Implications for cancer centers and other healthcare facilities

Accounting for the patient’s perspective is gaining importance in quality measurement 

and the organization of cancer centers10. The tool described in chapter 4 can assist cancer 

centers to fulfill that requirement. The BENCH-CAN tools, described in chapter 5 and 6, 

provide cancer centers with a tool to internationally compare performance, identify good 

practices and improve their organization through the adaption of these good practices. 
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The tools can be used for self-assessment, benchmarking against the good practices and 

identifying indicators for which processes or data is lacking. How organizational learning 

takes place in healthcare is very much dependent on the relationships between the dif-

ferent stakeholders such as clinicians and management. This enforces the importance of 

having a benchmark team that involves all stakeholders. This will stimulate interaction and 

thereby learning on tactical and operational levels. This could prove an incentive to attract 

and motivate personnel.

The developed benchmark tool, depending on the process used (e.g. health facility insti-

gated of third-party) is a relatively cheap (in terms of financial input) tool to see where a 

center stands compared to peers and where improvements are needed. The good practices 

identified through the BENCH-CAN project can be starting points for quality improve-

ments. Both benchmark tools offer an extensive range of indicators, but centers could also 

decide to focus on a certain domain, for example patient centeredness.

The evaluation of an IPU described in chapter 6 showed that the implementation of an 

IPU led to higher productivity and utilization and reduced costs. A challenge remains for 

hospitals to link data on outcomes to costs. As the implementation of an IPU holds several 

barriers the decision to integrate should not be made lightly and health systems factors 

such as regulatory restrictions and reimbursement issues need to be taken into account. 

For all developments and suggestions described it is important to keep in mind that these 

cannot be implemented over night. Healthcare managers need to think on the long-term, 

anticipating future opportunities and threats based on today’s data. Benchmarking should 

not be a one-time event, but part of continuously quality improvement, repeating the 

benchmark every few years to measure whether quality improvements were achieved and 

to make sure good practices remain up-to-date.

Policy makers

The overview about existing assessments given in chapter 3 can assist policy makers to-

wards regulating these as well as minimizing the related bureaucracy. The tools developed 

were tested in international environment but could be used on a national level as well. 

Policy makers can use the benchmark to see what services are doing particularly well. We 

do however advise to use that information to focus resources on centers/areas that require 

improvement rather than “punishing” these centers for scoring low on the benchmark. As 

discussed before, policy makers play a role in encouraging transparency of performance 

outcomes. Within our study we also found that some improvement suggestions could not 

be implemented due to regulatory restrains. Here lies a responsibility for policy makers 
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making sure that healthcare facilities such as cancer centers get the opportunity to deliver 

the best possible care, as that is also what is demanded from them.

As service provision changes, for example by the creation of IPUs financing systems will 

need to change. The unit of reimbursement needs to be equal to the unit of value, e.g. 

encompassing the care pathway. Chapter 8 showed that benchmarking cannot only be 

used to minimize inequalities and differences but also to highlight them and call for action.

Conclusions

As scientific material on healthcare benchmarking methods and results were scarcely 

available a thorough benchmark development based on exiting quality assessments was 

conducted. This study showed that benchmarking is a useful instrument to identify (qual-

ity) performance differences between cancer centers in Europe. An extensive set of tools 

was developed and tested to look at quality of care from three perspectives: qualitatively, 

quantitatively and through the eyes of patient. To further test the usability and feasibility 

of these tools for quality improvement future research should adopt a time series design 

including more healthcare organizations.



Chapter 9

204

9

References

	 1.	 de Korne D, Sol J, van Wijngaarde J, van Vliet EJ, Custers T, Cubbon M, et al. Evaluation 
of an international benchmarking initiative in nine eye hospitals. Health Care Manage R. 
2010;35:23-35.

	 2.	 van Lent W, de Beer R, van Harten W. International benchmarking of specialty hospitals. 
A series of case studies on comprehensive cancer centres. BMC Health Services Research 
2010; 10: 253.

	 3.	 President & Fellows of Harvard College. Integrated Practice Units. http://www.isc.hbs.
edu/health-care/vbhcd/pages/integrated-practice-units.aspx Accessed on 19 August, 
2016.

	 4.	 Nabitz U, Klazinga N, Walburg JAN. The EFQM excellence model: European and Dutch 
experiences with the EFQM approach in health care. International Journal for Quality in 
Health Care. 2000; 12(3): 191-202.

	 5.	 http://oeci.selfassessment.nu/cms/ Accessed 7 August, 2016

	 6.	 National Collaborating Centre for Methods and Tools. Sharing internal best practices. 
Hamilton, ON: McMaster University, 2005 (Updated 29 March, 2011) http://www.nccmt.
ca/resources/search/84. Accessed on 21 May, 2015.

	 7.	 Mosel D, Gift B. Collaborative benchmarking in health care. The Joint Commission journal 
on quality improvement 1995; 20(5): 239-249.

	 8.	 Eccles M, Grimshaw J, Campbell M, Ramsay C. Research designs for studies evaluating 
the effectiveness of change and improvement strategies. Quality and Safety in Health 
Care 2003; 12: 47.

	 9.	 Wind A, Nefkens I, van Dijk J, Thonon F, Sebestyén E, et al. BENCH-CAN implementation 
manual. http://oeci.eu/Benchcan/Doc/general/Resources/BenchCan_Manual_2016_FI-
NAL.pdf accessed 16 November 2016

	10.	 Wind A, Roeling MP, Heerink J, Sixma H, Presti P, Lombardo C, van Harten W. Piloting 
a generic cancer consumer quality index in six European countries. BMC cancer 2016; 
16(1): 711.



Chapter 10

Summary/Samenvatting





Summary/Samenvatting

207

10

Summary

Chapter 1 Introduction

The number of cancer patients and survivors is steadily increasing and despite or perhaps 

because of rapid improvements in diagnostics and therapeutics, important inequalities 

in cancer survival exist within and between different countries in Europe. Improving the 

quality of care is part of the approach to reduce suboptimal cancer survival and minimize 

inequalities in Europe. Quality Improvement (QI) is an essential part of healthcare manage-

ment and can be sought on macro-, meso- and microlevels of the health care system. 

The aim of this thesis was to contribute to the knowledge on how to develop and use 

benchmarking for quality improvement of cancer care. There are several classifications 

of benchmark types and models. This study focused on combining two types of bench-

marking: operations and clinical practice (process) benchmarking and associated patient 

experience; and performance benchmarking. It compared relative performance drawing on 

quantitative and qualitative data.

Chapter 2 Benchmarking specialty hospitals, a scoping review on theory and 

practice

Chapter 2 had the following objectives: (i) provide an overview of research on benchmarking 

in specialty hospitals and care pathways, (ii) describe study characteristics such as method, 

setting, models/frameworks, and outcomes, (iii) verify the quality of benchmarking as a 

tool to improve quality in specialty hospitals and identify success factors. Of 1,817 articles 

identified in total, 24 were included in the study. Articles were categorized into: pathway 

benchmarking, institutional benchmarking, articles on benchmark methodology or -evalu-

ation and benchmarking using a patient registry. We found that benchmarking seems to 

be more developed in eye hospitals, emergency departments and oncology specialty hos-

pitals. Some studies showed promising improvement effects. However, the majority of the 

articles lacked a structured design, and did not report on benchmark outcomes. In order to 

evaluate the effectiveness of benchmarking to improve quality in specialty hospitals, robust 

and structured designs are needed including a follow up to check whether the benchmark 

study has led to improvements. Several success factors were identified.

Chapter 3 Quality assessments for cancer centers in the European Union

Chapter 3 presents key findings from a survey that was conducted with cancer centers in 

the European Union. The goal was to obtain an overview of existing assessments in terms of 

whether they are: mandatory or voluntary; focused on evaluating research or patient care 
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or both; regional, national and/or international. Based on the responses from 19 cancer 

centers from 18 member states, there are 109 assessments in Europe. The numbers have 

steadily increased from 1990s till 2015. The number of patient care assessments have risen 

most rapidly in Europe, followed by the mixed assessments of patient care and research 

aspects. The rise in pure research assessments has not increased much. Some mixed assess-

ments (combining research and care elements) may involve assessing translational research, 

which translates research to practice. However, not all existing assessment reports of EU 

cancer centers are available in English and/or easily accessible. Hence, it is hard to know 

the exact criteria that are being used in these assessments. The majority of assessments 

(n=63) are done at the national level, followed by international level assessments (n=38). 

There are only a handful of regional assessments (n=9). Almost all mandatory assessments 

are national and are mainly related to keeping license and/or receiving public funding. In 

contrast, most voluntary assessments seem to be international, and mainly aim at quality 

improvement and are seldom directly tied to licensing or funding.

Chapter 4 Piloting a Generic Cancer Consumer Quality Index in six European 

countries

The research question of chapter 4 was twofold: 1. What are the differences in patient 

experience and satisfaction between countries and/or patient characteristics? 2. What is 

the validity and internal consistency (reliability) of the European Cancer Consumer Quality 

Index? An existing Consumer Quality Index was adapted and translated into the local 

language at the participating pilot sites using cross-translation. A total of 698 patients 

from six European countries filled the questionnaire. Patient satisfaction significantly dif-

fered between the countries. We observed no difference in patient satisfaction for age, 

gender, education, and tumor type, but satisfaction was significantly higher in patients 

with a higher level of activation. This European Cancer Consumer Quality Index (ECCQI) 

showed promising scores on internal consistency (reliability) and a good internal validity. 

Cronbach’s alpha was good or satisfactory in 8 out of 10 categories.

Chapter 5 Development of a Benchmark tool for Cancer Centers; results from a 

pilot exercise

Differences in cancer survival exist between countries in Europe. Benchmarking of good 

practices can assist cancer centers to improve their services aiming for reduced inequalities. 

The aim of the BENCH-CAN project was to develop a cancer care benchmark tool and yield 

good practice examples, contributing to improving the quality of interdisciplinary care. 

The aims of the study described in chapter 5 were (i) to develop and pilot a benchmark 

tool for cancer care with both qualitative and quantitative indicators, (ii) identify perfor-
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mance differences between cancer centers, and (iii) identify improvement opportunities. 

A benchmark tool was developed and executed according to a 13 step benchmarking 

process. The final tool existed of 61 qualitative and 141 quantitative indicators, which were 

structured in an evaluative framework. Data from all eight participating centers showed 

inter-organization variability on many indicators, such as bed utilization and provision 

of survivorship care. The tool allowed comparison of inter-organizational performance. 

Improvement opportunities were successfully identified for every center involved and the 

tool was positively evaluated.

Chapter 6 Benchmarking cancer centers: from care pathways to Integrated Practice 

Units

Structuring cancer care in pathways can reduce variability in clinical practice and improve 

patient outcomes. International benchmarking can aid centers with regard to development, 

implementation and evaluation. A further step in the development of multidisciplinary care 

is organizing care in Integrated Practice Units (IPU), encompassing the whole pathway and 

relevant organizational aspects. Research on this topic is however limited. This chapter 

describes the development and results of a benchmark tool for cancer care pathways and 

exploration of IPU development in cancer centers. The benchmark tool was developed 

according a 13 step benchmarking method. The tool was piloted in seven cancer centers 

in Europe. Benchmark results showed that most centers have formalized multidisciplinary 

pathways, teams differed in composition and almost twofold differences were found in 

mammography use efficiency. Improvements suggestions included to position pathways 

formally and structurally evaluate outcomes in a sufficient high frequency. Overall we found 

centers in Europe are in various stages of development of pathways and IPUs, varying from 

an informal pathway structure to a full IPU type of organization. Organizing cancer care in 

an IPU could yield multiple performance improvements.

Chapter 7 Management and performance features of cancer centers in Europe: A 

fuzzy-set analysis

The aim of the study in chapter 7 is to identify the performance features of cancer centers 

in the European Union by using a fuzzy-set qualitative comparative analysis (fsQCA). The 

fsQCA method represents cases (cancer centers) as a combination of explanatory and 

outcome conditions and is a method to identify the importance of quantitative perfor-

mance features and how they relate to outcomes. This method provides a systematic, 

transparent, and exhaustive analytical approach in the realm of comparative research. This 

study explored the use of the fsQCA to investigate the association between preselected 

explanatory conditions (the level of dedication to R&D, annual budget level, size, type, and 
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whether the center is a comprehensive cancer center) and financial performance outcomes 

(net income, the profit per discharge; and productivity, the total number of patient visits 

divided by the number of inpatient beds). This study used data on seven centers from a 

European benchmarking project: BENCH-CAN. Despite the modest number of cases, the 

study successfully applied the fsQCA. The findings show that public, comprehensive cancer 

centers with at least two of the three other explanatory conditions (dedication to R&D, 

annual budget, or size) have an association with high net income and high productivity.

Chapter 8 Actual costs of cancer drugs in 15 European countries

The financial sustainability of cancer services as part of national health systems is a major 

challenge; oncology consumes up to 30% of total hospital expenditure and the amount 

spent on expensive cancer drugs is rising fast. In view of the pipeline of new drugs, these 

costs are likely to continue to grow. Apart from the risk of unequal access between Euro-

pean countries, burdening health systems with fast-growing costs for these drugs means 

that the sustainability of cancer care could be compromised. An overview of actual prices 

in European countries does, to our knowledge, not exist, and anecdotal evidence has 

suggested that differences in price levels might be high. We surveyed the prices for several 

cancer drugs in European countries through the membership of the European Organization 

of Cancer Institutes (OECI) and Cancer Core Europe. We noted substantial price differences 

in the prices of cancer drugs in this illustrative example from 15 European countries. This 

calls for joint action by countries and medical societies with the pharmaceutical industry, 

since fast and equitable access to promising new drugs is important to improving treat-

ment results.

Chapter 9 Discussion

This thesis showed that benchmarking is a useful instrument to identify (quality) per-

formance differences between cancer centers in Europe. An extensive set of tools was 

developed and tested to look at quality of care from three perspectives: qualitatively, 

quantitatively and through the eyes of patient. To develop this set a structured and well 

documented approach was used. The literature found in chapter 1 and existing assess-

ments identified in chapter 2 were used as a basis for the benchmark tool. The framework 

developed to structure the indicators was partially based on the EFQM model of Excel-

lence. We developed this benchmark tool by involving stakeholders from across Europe 

throughout the development and piloting phases. This has helped ensure acceptability and 

accountability among stakeholders. However it is however inevitable that the drafting of 

the initial indicator set was biased by the researcher. It is therefore important to keep in 

mind that indicators in this benchmark tool are not the ultimate or only set to benchmark 
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quality and efficiency in cancer centers in Europe. The tools contain both qualitative and 

quantitative indicators encompassing the whole organization of cancer centers. Next to 

this we developed a tool to measure the patients perspective, chapter 4, therefore adding 

an extra dimension to quality assessments of cancer centers.

The focus of this project was learning from peers instead of judging. Centers were hesitant 

at first because it reminded them of an accreditation, but we succeeded in explaining 

the differences between accreditation and benchmarking. The casual non-competitive 

atmosphere lead to an open collaboration in which pilot sites felt they could learn from 

each other. In order to gain insight into the resources needed from the oncologic centres 

to perform the benchmarking exercise a Budget Impact Analysis (BIA) was carried out. 

As such, it provided an estimate of the costs of implementing benchmarking in future 

institutions by multiplying the hours spend by the weighted expenditures on wages of the 

staff involved in the benchmark. There was a high variation in the estimated spent hours, 

which could be explained by the wide variation in data availability between centers due 

to differences in size, geographical location and country, and difference in reimbursement 

systems.

In order to evaluate whether the benchmark tool developed in this study is an effective 

tool for quality improvement a time series design is needed as this allows studying the 

variability in performance of the cancer centers and the sustainability of improvements. 

Future research should involve use larger series of hospitals that include organizations with 

similar characteristics (cancer centers) and organizations with different characteristics (for 

example general hospitals) to assess the actual discriminative capabilities of the benchmark 

tool. Future research should also assess whether the proposed benchmarking methods are 

feasible in practice and what other methods could be identified.
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Samenvatting

Hoofdstuk 1 Introductie

Het aantal kankerpatiënten en overlevenden neemt gestaag toe en ondanks of misschien 

wel dankzij snelle verbeteringen in de diagnostiek en therapie, zijn er belangrijke verschillen 

in overleving van kanker binnen en tussen de verschillende landen in Europa. Verbetering 

van de kwaliteit van de zorg is een onderdeel van het minimaliseren van de ongelijkheid 

in Europa. Quality Improvement (QI) is een essentieel onderdeel van de gezondheidszorg 

management en kan worden gezocht op macro-, meso- en microniveau van het zorgstel-

sel. Het doel van dit proefschrift is een bijdrage te leveren aan de kennis over hoe een 

benchmarking tool te ontwikkelen en te gebruiken voor de verbetering van de kwaliteit 

van kankerzorg. Er zijn verschillende classificaties van benchmark-types en modellen. Dit 

onderzoek richt zich op het combineren van twee soorten van benchmarking: “operati-

ons” en de klinische praktijk (proces) benchmarking en de bijbehorende ervaringen van 

patiënten; en “performance” benchmarking.

Hoofdstuk 2 Benchmarking van gespecialiseerde ziekenhuizen, een literatuur 

studie naar theorie en praktijk

Hoofdstuk 2 had de volgende doelstellingen: (i) een overzicht geven van het onderzoek 

naar benchmarking in gespecialiseerde ziekenhuizen en zorgpaden, (ii) studie kenmerken, 

zoals methode, omgeving, modellen / kaders, en de resultaten beschrijven, (iii) verifiëren 

van  de kwaliteit van benchmarking als een instrument om de kwaliteit van gespecialiseerde 

ziekenhuizen te verbeteren en het identificeren van succesfactoren. Van 1817 artikelen zijn 

in totaal 24 opgenomen in deze studie. Artikelen zijn onderverdeeld in: zorgpad bench-

marking, organisatie benchmarking, artikelen op benchmark-methodiek of -beoordeling 

en benchmarking met behulp van een patiënt register. We vonden dat benchmarking meer 

ontwikkeld lijkt in oogziekenhuizen, spoedeisende hulp afdelingen en oncologisch gespe-

cialiseerde ziekenhuizen. Sommige studies toonden veelbelovende verbeter effecten. Bij de 

meeste artikelen ontbrak echter een gestructureerd ontwerp en werd niet gerapporteerd 

over resultaten. Om de effectiviteit van benchmarking om de kwaliteit in gespecialiseerde 

ziekenhuizen te verbeteren te meten zijn robuuste en gestructureerde studie ontwerpen 

nodig inclusief een follow-up om te controleren of de benchmark studie heeft geleid tot 

verbeteringen. Verschillende succesfactoren werden geïdentificeerd.



Summary/Samenvatting

213

10

Hoofdstuk 3 Kwaliteitsbeoordelingen voor kankercentra in de Europese Unie

Hoofdstuk 3 presenteert de belangrijkste bevindingen van een onderzoek dat werd uit-

gevoerd onder kankercentra in de Europese Unie. Het doel was om een ​​overzicht van 

de bestaande kwaliteitsbeoordelingen te verkrijgen: verplicht of vrijwillig; gericht op het 

evalueren van onderzoek of patiëntenzorg of beide; regionaal, nationaal en /of interna-

tionaal. Op basis van de reacties van 19 kankercentra uit 18 lidstaten, vonden wij 109 

assessments in Europa. De aantallen zijn gestaag toegenomen van 1990 tot 2015. Het 

aantal patiëntenzorg assessments is het snelst gestegen, gevolgd door de gemengde 

beoordelingen van de patiëntenzorg en onderzoek aspecten. De stijging van de pure 

onderzoeksbeoordelingen is niet veel gestegen. Niet alle bestaande evaluatieverslagen van 

de kankercentra in de EU zijn beschikbaar in het Engels en / of gemakkelijk toegankelijk. 

Daarom is het moeilijk om de exacte criteria die worden gebruikt in deze beoordelingen 

te onderzoeken. Het merendeel van de beoordelingen (n=63) worden gedaan op het 

nationale niveau, gevolgd door internationale beoordelingen (n=38). Er zijn slechts een 

handvol regionale beoordelingen (n=9). Bijna alle verplichte beoordelingen zijn nationaal 

en hebben voornamelijk betrekking op het houden van een licentie en / of ontvangen van 

overheidsfinanciering. In tegenstelling, de meeste vrijwillige evaluaties lijken internationaal 

te zijn, en met name gericht op kwaliteitsverbetering. Deze worden zelden rechtstreeks 

gekoppeld aan de licentie en financiering.

Hoofdstuk 4 Het testen van een “Generic Cancer Consumer Quality Index” in zes 

Europese landen

De onderzoeksvraag van hoofdstuk 4 was tweeledig: 1. Wat zijn de verschillen in de erva-

ringen en de tevredenheid van patiënten tussen landen en / of patiënt kenmerken? 2. Wat 

is de validiteit en interne consistentie (betrouwbaarheid) van de European Cancer Consu-

mer Quality Index? Een bestaande Consumer Quality Index werd aangepast en vertaald 

in de lokale taal van de deelnemende pilot-sites met cross-vertaling. Een totaal van 698 

patiënten uit zes Europese landen vulden de vragenlijst in. We vonden dat de tevredenheid 

van de patiënt aanzienlijk verschilde tussen de landen. Wij namen geen verschil waar in 

patiëntentevredenheid voor verschillen in leeftijd, geslacht, opleiding en tumortype, maar 

tevredenheid was significant hoger bij patiënten met een hoger niveau van activering. 

Deze Europese Cancer Consumer Quality Index (ECCQI) toonde veelbelovende scores op 

interne consistentie (betrouwbaarheid) en een goede interne validiteit. Cronbach’s alpha 

was goed of bevredigend in 8 van de 10 categorieën.
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Hoofdstuk 5 Ontwikkeling van een Benchmark instrument voor kankercentra; 

resultaten van een proefproject

Er zijn grote verschillen in de overleving van kanker ​​tussen landen in Europa. Benchmarking 

van goede praktijken/voorbeelden kan kankercentra helpen om hun dienstverlening te 

verbeteren en streeft naar verminderde ongelijkheid. Het doel van het BENCH-CAN project 

was om een ​​oncologische zorg benchmark-tool te ontwikkelen en voorbeelden van goede 

praktijken/voorbeelden te identificeren, die bijdragen aan de verbetering van de kwaliteit 

van de interdisciplinaire zorg. De doelstellingen van de in hoofdstuk 5 beschreven studie 

waren (i) het ontwikkelen en testen van een benchmark tool voor kankerzorg met zowel 

kwalitatieve als kwantitatieve indicatoren, (ii) het identificeren van prestatieverschillen 

tussen kankercentra, en (iii) het identificeren van verbetermogelijkheden. De benchmark 

tool was ontwikkeld en uitgevoerd op basis van een 13 stap proces voor benchmarking. 

Het uiteindelijke instrument bestond uit 61 kwalitatieve en 141 kwantitatieve indicatoren, 

die werden gestructureerd in een evaluatieve kader. Gegevens van alle acht deelnemende 

centra toonde inter-organisatie variabiliteit tussen vele indicatoren, zoals bed gebruik en 

de verstrekking van nazorg. De tool maakt ​​vergelijking van inter-organisatorische prestaties 

mogelijk. Verbeter mogelijkheden werden met succes geïdentificeerd voor elke betrokken 

centrum betrokken en de tool werd positief geëvalueerd.

Hoofdstuk 6 Een benchmark tool voor kankercentra; van zorgpaden naar 

Integrated Practice Units

Structureren van kankerzorg in zorgpaden kan variabiliteit in de klinische praktijk verminde-

ren en patiënt uitkomsten verbeteren. Internationale benchmarking kan centra helpen met 

betrekking tot de ontwikkeling, implementatie en evaluatie van zorgpaden. Een verdere 

stap in de ontwikkeling van multidisciplinaire zorg is het organiseren van zorg in Integrated 

Practice Units (IPU), die het hele traject en de relevante organisatorische aspecten bevat-

ten. Onderzoek naar dit onderwerp is echter beperkt. Dit hoofdstuk beschrijft de ontwik-

keling en de resultaten van een benchmark-tool voor kankerzorgpaden en exploratie van 

IPU ontwikkeling in kankercentra. De benchmark tool is ontwikkeld volgens een 13 staps 

benchmarking methode. De tool werd getoetst in zeven kankercentra in Europa. Bench-

mark resultaten toonden aan dat de meeste centra multidisciplinaire zorgpaden hebben 

geformaliseerd, multidisciplinaire teams verschillen in samenstelling en bijna tweevoudige 

verschillen werden gevonden in mammografie efficiëntie. Over het algemeen vonden we 

dat kankercentra in Europa in verschillende stadia van ontwikkeling van zorgpaden en IPUs 

zijn, variërend van een informele zorgpad structuur naar een volledige IPU type organisatie. 

Het organiseren van kankerzorg in een IPU kan meerdere prestatieverbeteringen opleveren.
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Hoofdstuk 7 Management en prestatiekenmerken van kankercentra in Europa: een 

fuzzy-set analyse

Het doel van de studie in hoofdstuk 7 is om prestatiekenmerken van kankercentra in de 

Europese Unie te identificeren met behulp van een fuzzy-set kwalitatieve vergelijkende 

analyse (fsQCA). De fsQCA methode representeert gevallen als een combinatie van verkla-

rende en uitkomst omstandigheden en is een methode om het belang van kwantitatieve 

prestatiekenmerken en hoe zij betrekking hebben op de resultaten te identificeren. Deze 

methode zorgt voor een systematisch en transparant verloop, en volledige analytische 

aanpak op het gebied van vergelijkend onderzoek. Deze studie onderzocht het gebruik 

van de fsQCA om de associatie tussen voorgeselecteerde verklarende omstandigheden 

(het niveau van toewijding aan R&D, de jaarlijkse begroting niveau, grootte, type, en of 

het centrum een integraal kankercentrum is) en de financiële prestaties van de resultaten 

(netto inkomen, de winst per ontslag; en de productiviteit, het totale aantal patiëntt be-

zoeken gedeeld door het aantal intramurale bedden) te bestuderen. Deze studie gebruikte 

gegevens van zeven centra binnen een Europees benchmarking project: BENCH-CAN. 

Ondanks het bescheiden aantal gevallen, wist de studie met succes de fsQCA toe te pas-

sen. De bevindingen tonen aan dat publieke, integrale kankercentra met ten minste twee 

van de drie andere verklarende voorwaarden (toewijding aan R&D, de jaarlijkse begroting, 

of grootte) een associatie tonen met een hoog netto-inkomen en een hoge productiviteit.

Hoofdstuk 8 De werkelijke kosten van kankermedicijnen in 15 Europese landen

De financiële houdbaarheid van kankerzorg als onderdeel van het nationale gezondheids-

stelsels is een belangrijke uitdaging; oncologie verbruikt tot 30% van het totale ziekenhuis 

uitgaven en het bedrag besteed aan dure kankermedicijnen stijgt snel. Gezien de nieuwe 

geneesmiddelen in de pijplijn, zullen deze kosten waarschijnlijk blijven groeien. Naast het 

risico van ongelijke toegang tussen de Europese landen, worden gezondheidssystemen 

belast met snelgroeiende kosten voor deze medicijnen wat betekent dat de duurzaam-

heid van de kankerzorg kan worden aangetast. Een overzicht van de werkelijke prijzen in 

Europese landen bestaat, voor zover wij weten, niet, en anekdotisch bewijs suggereerd dat 

de verschillen in prijsniveaus hoog zouden kunnen zijn. We onderzocht de prijzen voor een 

aantal geneesmiddelen tegen kanker in Europese landen. We vonden aanzienlijke verschil-

len in de prijzen van geneesmiddelen tegen kanker in dit illustratieve voorbeeld uit 15 

Europese landen. Dit vraagt ​​om gezamenlijke actie van landen en medische verenigingen 

met de farmaceutische industrie, omdat een snelle en rechtvaardige toegang tot veelbelo-

vende nieuwe medicijnen belangrijk is voor de verbetering van behandel resultaten.
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Hoofdstuk 9 Discussie

Dit proefschrift toonde aan dat benchmarking een nuttig instrument is voor het identifi-

ceren van (kwaliteit) prestatieverschillen tussen kankercentra in Europa. Een uitgebreide 

set van tools is ontwikkeld en getest om te kijken naar de kwaliteit van de zorg vanuit 

drie perspectieven: kwalitatief, kwantitatief en door de ogen van de patiënt. Om deze 

set te ontwikkelen is een gestructureerd en goed gedocumenteerde aanpak gebruikt. De 

literatuur gevonden in hoofdstuk 1 en bestaande assessments die in hoofdstuk 2 werden 

geïdentificeerd, zijn gebruikt als basis voor de benchmark tool. Het kader ontwikkeld om 

de indicatoren te structureren werd gedeeltelijk gebaseerd op het EFQM-model of Excel-

lence. Deze benchmark instrumenten zijn ontwikkeld in samenwerking met stakeholders 

uit heel Europa, waarbij stakeholders betrokken waren gedurende de hele ontwikkeling. 

Dit heeft bijgedragen aan de aanvaardbaarheid en de toerekenbaarheid van de tools voor 

de belanghebbenden. Het is echter onvermijdelijk dat het opstellen van de oorspronkelijke 

indicator set werd vertekend door de achtergrond onderzoeker. Daarom is het belangrijk 

om in gedachten te houden dat de indicatoren in deze benchmark tool niet de ultieme 

of enige indicatoren set is voor het benchmarken van de kwaliteit en efficiëntie bij kan-

kercentra in Europa. De tools bevatten zowel kwalitatieve en kwantitatieve indicatoren en 

omvat de hele organisatie van kankercentra. Daarnaast ontwikkelden we een instrument 

(zie hoofdstuk 4) om het patiënten perspectief te meten, hierbij een extra dimensie aan 

kwaliteitsbeoordelingen van kankercentra toevoegend.

De focus van dit project was het leren van collega’s in plaats van oordelen. Centra waren 

aarzelend in eerste instantie omdat het hen deed denken aan een accreditatie, maar we 

zijn erin geslaagd een informele niet-competitieve sfeer te creëren. Deze sfeer heeft geleid 

tot een open samenwerking waarin proeflocaties vonden dat ze kunnen leren van elkaar. 

Om inzicht te krijgen in welke middelen nodig ware van de oncologische centra om de 

benchmark uit te voeren middelen werd een Budget Impact Analysis (BIA) uitgevoerd. 

Als zodanig is het een schatting van de kosten van de uitvoering van benchmarking in 

toekomstige instellingen door vermenigvuldiging van de uren met de gewogen uitgaven 

van de lonen van het personeel dat meewerkte bij de benchmark. Deze BIA toonde grote 

verschillen tussen kankercentra, deze kunnen mogelijk verklaard worden door verschil-

len in beschikbare data, verschillen in grootte, geografische ligging, en het verschil in 

financiële systemen.

Om te beoordelen of de benchmark tool ontwikkeld in deze studie een doeltreffend instru-

ment is voor kwaliteitsverbetering is een tijdreeks ontwerp nodig. Dit maakt het mogelijk 

om de variabiliteit in de prestaties van de kankercentra te bestuderen en de duurzaam-

heid van de verbeteringen. Toekomstig onderzoek moet grotere series ziekenhuizen en 
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organisaties met vergelijkbare kenmerken (kankercentra) en organisaties met verschillende 

eigenschappen bevatten (bijvoorbeeld algemene ziekenhuizen). Dit kan worden gebruikt 

om de feitelijke discriminerende mogelijkheden van de benchmark tool te beoordelen. 

Toekomstig onderzoek moet ook beoordelen of de voorgestelde benchmarking methoden 

haalbaar zijn in de praktijk en welke andere methoden kunnen worden geïdentificeerd.
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