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Health care professionals may have difficulties in keeping up-to-date with the
overwhelming and fast growing volume of new scientific evidence for good
clinical practice. Often there is an unacceptable time lag between the time of
having a valid research basis for a specific procedure and the point when the
procedure has been adopted in practice. This may lead to suboptimal care.

Clinical guidelines are regarded as an appropriate vehicle for overcoming
this. They can assist health care providers in grasping the new evidence 
and bring it into daily clinical routines. But the production and dissemination
of clinical guidelines does not automatically improve clinical practice. 
For instance, some types of guidelines and some dissemination strategies
seem more effective than others; the effectiveness can differ across settings;
the providers’ willingness to use a guideline may depend on who produced 
it etc. There is a broad spectrum of circumstances that should be taken into
account. 

This book takes the reader through issues related to the introduction and 
use of clinical guidelines. In a multidisciplinary approach, it deals with 
concepts, methods, and theories relevant for studying the barriers and 
facilitators for the adoption of a guideline, the implementation process, 
the outcome, the costs etc.

Topics covered include:

• A framework for guidelines implementation studies

• Design and statistical issues in implementation research

• Economic evaluation

• Qualitative approaches and methods

• Identifying barriers and facilitators 

• Planning and monitoring interventions

• Measuring attitudes towards clinical guidelines

• A review of studies on perceived barriers and facilitators to implementation

The book gives valuable information and tools for clinical guideline 
implementators and implementation researchers as well as for health policy
decision-makers, purchasers, and providers. 
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Preface

Back in 1995 some European health services researchers under the lead
of Finn Børlum Kristensen, Danish Hospital Institute (DSI), got together
to plan a common project on clinical guideline implementation. The
background for this was the often seen delay between the scientific do-
cumentation of best clinical practice on the one hand, and the uptake of
this evidence into daily health care provider routines on the other. Im-
plementation of well-grounded clinical practice guidelines was conside-
red a useful way of speeding up this process – and of Changing Profes-
sional Practice, which became the short title of the project (in daily 
speech and writing shortened to CPP). 

A group of researchers from Finland, UK, Italy, the Netherlands, 
Norway, and Denmark had the application for a Concerted Action ap-
proved by the European Commisson’s BIOMED-2 programme (contract
no. BMH4-CT96-0697); and the project was launched in March 1996
with the title Bridging the gap between science and practice: How to
change health care provider behaviour through implementing clinical
practice guidelines. The project has been coordinated by DSI, now cal-
led Danish Institute for Health Services Research and Development.

Concerted Actions are co-ordination of research. This means that
the national partner projects included in the overall project are to get
their financial support from national funds and institutions. Unfortu-
nately, this was not without problems for most of the partners. This re-
sulted in the cancelling of one project and delays of others. The inten-
ded final systematic review of the partner project outcomes, therefore,
could not be made within the stipulated project period.

But the project, which was due by the end of February 1999, has pro-
duced other deliverables according to the contract. This monograph is
one of the main products. Its background and outline is described in the
introductory Chapter 1. 

Besides this monograph there have been other deliverables from the
CPP-project, e.g. workshops, newsletters, lectures, instruments for mea-
surement and calculations, and articles for peer reviewed journals. It is

preface | 11



our firm belief that the project has met most of the objectives possible
and intended at the outset. Thus, much value has been produced within
– i.e. for and by the participants of – the Concerted Action; and through
the dissemination of the deliverables there is a community added value
as CPP-outsiders have the opportunity of getting acquainted with and
learning from the experience and results of the CPP.

We hope that this book can inspire and direct health policy decision-
makers, purchasers, providers, clinical guidelines implementators as
well as implementation researchers in their considerations of how to
bridge the gap between science and clinical practice. 

Acknowledgements
This book on clinical guideline implementation has been written by
some of the researchers who participated directly or collaborated with
our European Concerted Action “Changing Professional Practice”. In
addition to these authors, other participants and colleagues made im-
portant contributions through discussions of important issues, critical
reviews of chapter drafts, provision of empirical data and experience
from their own national projects. This book would have been impos-
sible without their valuable contributions.

Therefore, on behalf of the authors and of the CPP-project, we want
to give special thanks to the following members of the partner projects
or working groups: Timo Sinervo, Jukkapekka Jousimaa, Pekka Rissanen,
Alessandro Liberati, Signe Flottorp, Andy Oxman, Anne Walker, David
Parkin, Eduardo Briones, Ignacio Marin, Lone Bilde, and Christina
Holm-Petersen.

T. Thorsen & M. Mäkelä

12 | changing professional practice



Chapter 1 

Introduction 

Bridging the gap between science and practice: How to change 
health care provider behaviour through implementing clinical 
practice guidelines

Thorkil Thorsen and Marjukka Mäkelä

Clinical guidelines have quickly, and often with meagre justification,
gained popularity in medical practice. They are usually defined as 
“systematically developed statements to assist practitioner and patient
decisions about appropriate health care” (Institute of Medicine 1992).
Guidelines are produced in various formats in most European countries
and also by international professional organisations. Several countries
(at least Finland, France, the Netherlands, Scotland, and the USA) have
established programmes for guideline production during the 1990s. 

This big interest in clinical guidelines may be seen as the answer to
at least three circumstances. First, there is a growing awareness of large
variations in clinical practice and other indicators of suboptimal health
care. Second, the growing costs of health services call for a stricter and
more rational health professional behaviour that may cut costs overall.
And third, health professionals have difficulties in keeping up-to-date
with the overwhelming and fast growing volume of new scientific evi-
dence for good clinical practice. 

Clinical guidelines are regarded as a vehicle for assisting health care
providers in grasping the new evidence and bring it into daily clinical
routines (this is what is alluded to in the title ‘Bridging the gap between
science and practice’), for improving practice, and for diminishing costs.
Of course, clinical guidelines are not the only and sole solution to the
problems mentioned.
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Changing health care provider behaviour is only needed when the
present provision of health care could be improved. But change in itself
is no guarantee that things will get better. All change is not improve-
ment. But all improvement is change. 

Clinical guidelines may not always change or affect health services
delivery once they are there. Several studies indicate that attitudes
towards using guidelines may be positive, that providers know of a cli-
nical guideline, but that the same providers do not use it in daily prac-
tice.

Our understanding of guideline use and effects has been patchy. To
really bridge the gap between science and practice, and to take the theo-
retical discussions and developments to a higher level, a project pulling
together European knowledge and experience was essential. Toward
these aims, Changing Professional Practice (CPP) was established as a
Concerted Action between eight European countries. 

Our core issue is finding the means of facilitating better transfer of
research findings into clinical practice using guidelines. This is a chal-
lenge to both health services research and health policy makers. There-
fore it is essential that our results are available not only for the wider
scientific community but also, and perhaps more importantly, for those
who see guidelines as a useful tool in their search for better health ser-
vices. That is the reason for publishing this monograph, which is one of
the main products of the Concerted Action. 

European research groups working with guideline implementation
were brought together in the CPP project. Each group intended to study
the implementation of at least one guideline in their own country.
These empirical projects have provided material for the creation of a
methodological framework. Guideline topics and environments for
their application varied widely. Within CPP, we have studied the expe-
riences of general practitioners in Finnish Lapland as well as those of
thoracic surgeons in northern Italy. The applied guidelines have been
either nationally or regionally developed. They have been published as
traditional articles, pocket guides, on CD-ROM, or in Internet. Their
lengths have varied from a dozen lines to booklets, and they have in-
cluded text, hypertext, flow charts, photographs, and economic calcula-
tions. The providers using the studied guidelines have mostly been
physicians, while some of the guidelines have been used by multipro-
fessional teams. Guidelines have been applied within primary, second-
ary, and tertiary care. Descriptions of the partner projects can be found
in the Appendix. 

Originally, we started out by finding controlled intervention studies
that could contribute to a common analysis of what happens during 
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guideline implementation. The leading scientists of these studies jointly
drafted a plan to collect selected data from their respective studies in 
similar format. The results of these studies were planned to provide data
for a systematic review of the effectiveness of various guideline imple-
mentation strategies. 

Guideline implementation studies are technically demanding. Study
schedules have been changing over time, and by the end of the CPP in
March 1999 only two projects were able to provide even preliminary
data for joint analysis. The systematic review will therefore need to wait
for some time. However, the methods created within CPP will make it
possible to collect and systematically analyse results from not only the
original CPP studies but also others conducted outside this umbrella.

In addition to the empirical studies several of the project partners in
the Concerted Action also engaged in crossnational, multidisciplinary
groups that have been responsible for several defined parts of the project,
be they theoretical or methodological. The chapters of this volume re-
flect much of this work. Some of the groups have for the writing of their
chapters invited CPP-outsiders to join as co-authors. (All authors of this
volume are listed on pages 9-10).

In our terminology, “guideline” refers to a collection of statements
(“recommendations”) about a defined health problem, rather than to a
single statement. All partner projects within CPP have used guidelines
with multiple recommendations, typically covering several aspects of
the diagnosis, treatment, and follow-up of the target disease or condi-
tion. Changing a set of actions, rather than a single action, requires time
and effort. 

Thus, “guidelines” should be distinguished from neighbouring con-
cepts and quality assurance tools. For instance guidelines differ from
standards of quality that are defined as “authoritative statements of (a)
minimum levels of acceptable performance or results, (b) excellent le-
vels of performance or results, or (c) the range of acceptable performance
or results” (Grimshaw & Russell 1993). Eddy argues that “standards de-
fine appropriate care and should be followed in all circumstances with
no flexibility for the clinician”, which is not the case for guidelines
which should be followed in most circumstances but allow for some
flexibility (Eddy 1990). 

Some words on the concept “implementation” are appropriate here.
Ordinarily implementation means putting something (e.g. a plan or an
innovation) into use. But in the clinical guideline jargon it has become
commonplace to distinguish three ways of introducing or spreading cli-
nical guidelines: diffusion, dissemination, and implementation. Lomas
(1993) describes diffusion as a passive concept. Diffusion of e.g. infor-
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mation on new medical evidence is not targeted, it is unplanned and
uncontrolled, and only highly motivated potential recipients will seek it
themselves. Dissemination is a more active process including launching
of targeted and tailored information for the intended audience. Imple-
mentation will do more than only increasing the awareness of the tar-
get audience. “Implementation involves identifying and assisting in
overcoming the barriers to the use of the knowledge obtained from a
tailored message. It is a more active process still, which uses not only
the message itself, but also organizational and behavioral tools that are
sensitive to constraints and opportunities of identified physicians in
identified settings.” (ibid.).

It is this meaning of the term “implementation” that will prevail in
this monograph when we speak about implementing clinical guidelines.

Studying clinical guideline implementation procedures, problems,
costs and results is indeed a multidisciplinary enterprise. Our experi-
ence has made this distinctly clear. And this volume – organised into
three main sections – is a reflection of this, containing chapters on dif-
ferent aspects of guideline implementation, and different approaches for
studying how or why (or why not) a specific guideline is adopted by the
clinicians and others who are to use it.

Section A lines up the battlefield. We have used the classification
produced by the Cochrane Collaboration on Effective Practice and Or-
ganisation of Care Group (EPOC), with their permission, as a starting
point for our work and for drawing up a framework for guidelines im-
plementation studies. Chapter 2 defines many different aspects and con-
cepts closely related to guideline implementation research. It thus pro-
vides a common language. At the same time the chapter serves as a
checklist for practical applications, e.g. for selecting aims, target groups,
interventions, outcome measures. 

The three chapters of Section B address methodological issues in 
guidelines implementation evaluation. Chapter 3 advocates for the use
of pragmatic in stead of explanatory studies of implementation strate-
gies, which means that the effectiveness of an intervention should be
measured in routine practice including ‘normal’ contextual and effect
modifying factors, not under ideal conditions. The chapter discusses
aspects of measurement (when to measure before and after, how to col-
lect data), strengths and weaknesses of different study designs etc. Spe-
cial attention is devoted to statistical issues and sample size calculation
of cluster randomised trials.

Economic considerations become more and more an issue in the 
health care planning and prioritising. Economic evaluations of guideline
implementation projects, however, have been rare so far. The CPP
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workshops with participants from different countries and different 
disciplines and held during the Concerted Action indicated that one of
the reasons for this might be the perceived complexity of identifying,
measuring and valuing the costs and benefits of guideline production,
implementation and use. Chapter 4 discusses issues of costing and bene-
fit assessment and techniques of economic evaluation of clinical guide-
line implementation strategies. A ‘balance sheet approach’ is presented
which in a relative simple way identifies who bears the cost and who
will have the benefits from any change. It is expected that this frame-
work for economic evaluation will lead on to narrower cost-effective-
ness or cost-utility analyses. 

Throughout the CPP Concerted Action an urgent need for applying
qualitative methods in guidelines implementation studies was identi-
fied again and again. Quantitative methods can describe ‘how much’,
‘how many’, ‘which’, ‘when’. But when questions about ‘how’, ‘what’
‘why’ and ‘why not’ are to be answered we must turn to qualitative data
collection and analysis methods. Without the insights derived through
such methods we will hardly be able to understand why some imple-
mentation strategies worked in some settings and in some professionals
but not in others, or to find out whether it is the guideline itself or the
implementation process that might be the problem. Chapter 5 elabora-
tes upon these issues, discusses different types of qualitative methods
and their strong and weaker points, and also discusses the relationship
and possible symbiosis of qualitative and quantitative studies. 

Section C of this volume concentrates on instruments that are use-
ful for planning the implementation of clinical guidelines. Chapter 6 fo-
cuses on the different non-experimental methods that can be used for
collecting data on and identifying barriers and facilitators to the imple-
mentation process and to the use of a clinical guideline. A pre-interven-
tion measurement of these factors is useful for tailoring the implemen-
tation strategy; a measurement during or after the intervention helps
understand (differing) results. As the experience is scarce, this chapter
is more an overview of seemingly relevant methods than it is an evi-
dence-based description of strengths and weaknesses of each.

Chapter 7 argues for the necessity of a thorough and minute planning,
monitoring and description of interventions and strategies to implement
guidelines in health care. This is relevant not only in relation to an indi-
vidual project, but it can expand the possibilities of understanding the
implementation processes and results also in a comparative perspective
– across projects. For instance, the use of local opinion leaders to improve
health professional practice has shown mixed results across projects
(Thomson et al. 1999). But ‘local opinion leader’ as an intervention stra-
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tegy may have different implications. Without detailed descriptions of
how the opinion leaders were chosen, how they acted during the imple-
mentation phase etc., we will not be able to explain why some opinion
leader-based interventions succeeded and others did not. Therefore, it is
important to look inside the ‘black box’ of the intervention.

One of the prominent barriers to the adoption and routine use of cli-
nical guidelines by the health care providers seem to be their general at-
titudes towards guidelines, or it might be their scepticism regarding the
reliability of the guideline. Chapter 8 describes the development and
validation of a questionnaire on attitudinal aspects to guidelines imple-
mentation. The analysis revealed relationships between subscales of the
questionnaire and the self-reported use of the guidelines. Such informa-
tion is valuable for developing future guidelines.

Some of the barriers and facilitators that impede, resp. enhance the
use of clinical guidelines are directly observable and easily measurable.
But some of them, like the attitudes, are ‘only’ perceived, i.e. rooted in
people’s subjective beliefs. They are, nevertheless, real in the sense that
they interfere with a smooth uptake and use of a clinical guideline.
Chapter 9 is a bibliography of studies that have investigated the percei-
ved barriers and facilitators for guideline implementation and use. This
‘library’ of studies is categorised, so that the reader can look for referen-
ces to studies with a certain focus, target groups, data collection methods
etc. Most of the studies have used structured survey/interview methods,
but other methods are represented as well. 

As mentioned above, this book is one of the products of the CPP
Concerted Action. In addition, both articles and monographs with more
detail will be published in various fora for the scientific community.
Many products from the Concerted Action are available for the user at
the DSI website http://www.dsi.dk/ where the full-text version of this
monograph also will be reachable. We hope that this book is useful for
future researchers and active proponents of guideline implementation.
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Chapter 2

A framework for guidelines 
implementation studies

Marjukka Mäkelä and Thorkil Thorsen

AIMS OF THE CHAPTER

The main purpose of this framework is to facilitate guideline im-
plementation by providing a common language and a checklist
for practical applications. In order to increase our knowledge or to
change actual practice most efficiently, plans for and reports on
systematic studies or practical implementation projects on clini-
cal guidelines should be made in a structured fashion. This check-
list is meant to assist in defining the aims, the target groups, the
methods, the interventions, and the outcomes of guideline im-
plementation projects clearly and in a manner that also allows for
reliable comparison between various projects.

INTRODUCTION

This framework attempts to list the dimensions and attributes of guide-
lines and their implementation, both subjective and objective, that may
affect the process of professional practice change. As a descriptive in-
stead of explanatory framework, it does not attempt to evaluate the im-
portance of these dimensions as facilitators or barriers to guideline im-
plementation. It can be used by decision-makers who want to improve
practices, by reviewers, and by researchers. The framework outlines a
uniform terminology, providing a field-tested answer to “What do we
mean, when we talk about X, an aspect of guideline implementation“. 
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The purpose of constructing and using a common framework is to
improve the accessibility, usefulness and – most importantly – compa-
rability of the data that we have from the different studies on changing
professional practice in health care. In developing the framework, we
have tried to avoid forcing data into a theory. Instead, we have been able
to develop the framework in an iterative way, starting from previous
work in the area, using data available from our various projects within
the Concerted Action of the Changing Professional Practice (CPP) pro-
ject, and applying an earlier version of the framework to partner project
descriptions. A special CPP group has worked on developing this frame-
work for guideline implementation. The members of the group are lis-
ted at the end of this chapter.

The selection of items for this framework is based on their relevance
to the implementation of guidelines. This framework is not meant to be
used as a checklist for guideline planning or production. There are
checklists for ensuring various aspects of guideline validity (e.g. Grim-
shaw et al. 1995) and others that look at the appropriateness of guide-
lines production programmes (Lohr 1998). These elaborate on issues lis-
ted here as relating to the guideline itself, and ideally they can match
this framework, bringing in more detail. This CPP checklist can be used
as a part of a systematic framework for evaluating guideline implemen-
tation studies. 

In this chapter, the framework developed in dialogue with the CPP
partner projects is described under six main headings. Our focus is on
trials, although we recognise the necessity of using other study designs
as well. Included are the areas that have seemed most crucial to our va-
rious implementation studies. Several parts of the framework have been
developed in close connection to other CPP subgroups, also drawing
from general theory in the relevant areas (for example, economics or
study design). Another starting point has been to apply the definitions
and concepts already elaborated upon by others as much as possible, in-
stead of constructing new ones. 

The most important group working with these issues previously has
been the Cochrane Collaboration on Effective Professional Practice
(CCEPP), today called the Cochrane Effective Practice and Organisation
of Care Group, or EPOC. The structure of the framework proposed here
has got much inspiration from the CCEPP Data Collection Checklist
from March 1996, and some of the items are close or identical to theirs.
Using the CPP data, we have reclassified many of these items and de-
veloped new ones. Consequently, we expect that this framework will
need to be reviewed as the art of studying guidelines implementation
develops with experience and new methodologies. 
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For a quick overview of the framework, the main categories are outlined
below. In the succeeding sections each category is described more 
thoroughly, including subcategories and definitions. The lowest level
categories are in italics.

Clinical practice guidelines
Level of development
Organisation behind guideline 
Intended sector of application
Representation in guideline group or guideline development process
Development method
Process of guideline authorisation and adaptation
Aim of the clinical guideline
Updating the guideline
Production of guideline as part of a guidelines programme

Interventions
Implementation strategies
Format
Content
Sender/deliverer
Type of targeted action

Participants and settings
Characteristics of providers
Characteristics of participating patients

Processes and Outcomes
Health professionals
Patients
Organisational processes and outcomes
Economic processes and outcomes

Barriers and facilitators
Professionals
Patients
Environment

Methods
Study design
Unit of analysis
The number included in the study

framework | 25



1. CLINICAL PRACTICE GUIDELINES

Clinical practice guidelines vary in scope and length. Within a guide-
line, there are usually a number of specific statements, each supporting
one decision. ‘Guideline’ may thus refer to a single specific statement
(such as choice of medication in a given clinical situation) or, more of-
ten, to a collection of statements about the prevention, diagnosis and
treatment of a health problem (such as treatment of asthma or breast
cancer). In this framework, guideline refers to a collection of statements
about a defined topic. Guidelines are not laws; even if it is usually wise
to follow them in most circumstances, they should also allow for indi-
vidual flexibility.

Medical review criteria are ‘systematically developed statements
that can be used to assess the appropriateness of specific health care de-
cisions, services, and outcomes’ (Institute of Medicine 1992). Such cri-
teria help to evaluate to what extent a specific statement within a guide-
line has been applied (e.g. what percent of asthma patients received the
recommended medication). Standards of quality are authoritative sta-
tements of minimum levels or a range of acceptable performance or 
results, or they can define excellent levels of performance or results 
(Institute of Medicine 1992). Guidelines may in some environments
contain review criteria for which standards have been defined. 

Clinical guidelines can be described in terms of the level at which
they were developed and the sector for which they were meant. In addi-
tion, it’s important to know who participated in the development, how
they were developed, authorised, adapted, and updated and what their
aims and targets are.

Many aspects of guidelines are not listed here, either due to diffi-
culties in classification (for example, guideline complexity) or because
their relevance to implementation is not known. Active development of
the knowledge base in this area is done in various countries, and also in
a BIOMED collaborative project aiming at the development of an apprai-
sal instrument for clinical guidelines (Littlejohns 1999, personal com-
munication).

1.1. Level of development 
Clinical guidelines can be developed at different levels, e.g. at the local
or the central level. The level of development may carry great signifi-
cance, as e.g. familiarity with the local organisation of health care, or
the authority of the guideline developers, may influence the (perceived)
appropriateness of the guideline and the willingness of the targeted 
audience to use it. 
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1.1.1. Local: 
A local guideline development group consists mainly of persons
from a local professional culture and/or a small geographical
area; these persons collaborate on a daily basis in providing care
for patients targeted by the guideline. The group may include 
or consult methodological or content experts from outside the
local area. 

1.1.2. Regional: 
A regional guideline development group includes persons from
a wider geographical area than the local one, typically from 
several local units. All targeted units need not have represen-
tation. The group may include experts as above. 

1.1.3. National: 
A national guideline development group consists of nationally
or centrally chosen persons, often representing various interest
groups (e.g. speciality societies or central health authorities). It
may or may not include clinicians who are supposed to be the
users of the guideline.

1.1.4. Supranational: 
A supranational guideline development group consists of repre-
sentatives from several countries and/or international organisa-
tions and agencies (e.g. international professional organisations
or WHO).

1.2. Organisation behind guideline (source)
The organisation responsible for producing the guideline, or guideline
source, carries a significance in its implementation. The willingness to
accept and apply guidelines can depend at least partly on the perceived
motivation of the producer. Independent, professional organisations
seem to carry least burden of doubt as guidelines producers.

1.2.1. Professional organisation

1.2.2. Administrative non-funding unit: 
Ministries or units funded by them, regional governmental 
health units and other similar units that do not have the power
of directing resources to health care providers.
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1.2.3. Health care funding organisation: 
Health insurance companies, governmental units with resource
allocation power, etc.

1.2.4. Health care delivery unit: 
Hospitals, health centres, etc.

1.2.5. Others, describe

1.3. Intended sector of application
A clinical guideline may be targeted exclusively at either primary care
(general practitioners, health centres) or the hospital sector. Increasingly,
guidelines are being produced for the entire health care process, during
which the patient moves from primary to tertiary care and back. It is not
always clear which sector a guideline originally was produced for, and
some guidelines are being used outside their original target group.

1.3.1. Primary care: 
This means care by general practitioners or other health care
personnel that covers prevention, diagnosis, treatment and re-
habilitation for common health problems. Patients usually have
access to primary care without referral.

1.3.2. Secondary care: 
Usually delivered by specialists in other disciplines than pri-
mary care (e.g. surgery, gynaecology, internal medicine), for
either inpatients or at outpatient clinics. Access to secondary
care may or may not require a referral from primary care.

1.3.3. Tertiary care: 
Delivered in institutions to which referral usually is required
from primary or secondary care; represents a higher level or spe-
cialisation than secondary care (e.g. plastic surgery, fertility 
treatments, endocrinology). Super-specialists, with narrower
speciality definition and/or higher level of technology, may
require a referral from within tertiary care but are included in
this category.

1.4. Representation in guideline group or guideline development 
process

Guideline development may take place in various stages (producing the
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draft, comment rounds, finalising and updating the guideline) and the
involvement of relevant actors may need to be specified separately for
each stage. If unspecified, participation means an active role in the for-
mulation of a guideline at any stage. One may specify whether the par-
ticipants have been appointed as official representatives of an organisa-
tion or selected in a more informal fashion.

1.4.1. Users involved: 
The professional end users, i.e. the relevant health care profes-
sionals, have actively participated in the guideline development
group or at some other stage in the guideline development pro-
cess.

1.4.2. Experts involved: 
Experts, i.e. persons with scientific or practical background
from relevant fields (such as medical specialities, nursing scien-
ces, social sciences, economics etc.) have participated in the 
guideline development group or process.

a. Experts on the clinical content

i) Primary-care expert

ii) Secondary-care expert on clinical speciality in question

iii) Expert on other relevant clinical speciality 

iv) Allied health professions (nurse, midwife etc.), specify

b. Experts on other content

i) Health economics 

ii) Social sciences (sociologist, psychologist etc.), specify

iii) Other, specify

c. Experts on guideline development and methodology

i) Informatics, library sciences

ii) Clinical epidemiology

iii) Statistics

iv) Communication

v) Other, specify

1.4.3. Patients involved: 
Patients with the targeted disease(s) or condition(s), or their re-
presentatives, have participated in the guideline development
group or process

a. Patients suffering from the disease or condition in question

b. Representatives of patient organisations
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c. Representatives of relatives’ organisations

d. Other, specify

1.4.4. Others involved: 
Other interest groups, stakeholders, or organisations (e.g. admi-
nistrators, funders, politicians) have been represented in the 
guideline development group or process.

Specify

1.5. Development method
Clinical guidelines are classified also according to how scientific evi-
dence and data on clinical practice have been identified for and used in
guideline development. Methods may be described in the guideline, its
background document or in the documentation of the guidelines pro-
gramme. The methods may differ for various statements within a guide-
line, and should be classified according to the main method used 
throughout the guideline. 

1.5.1. Methods of identifying evidence: 
Method(s) used for finding the scientific evidence for guideline
statements, as described in the guideline or its background do-
cumentation.

a. Systematic review (clearly described method of finding 

evidence, results presented as a meta-analysis or in some 

other systematic manner)

b. Non-systematic review (methods of finding evidence not 

described or not repeatable)

c. Experience-based method, i.e. based on guideline developers’

own professional experience or experience as patients

d. Not described or not known

1.5.2. Methods of identifying data on practice patterns: 
Method(s) used in collecting data about actual practice patterns
in the area(s) for which the guideline is targeted and/or used as
a basis for the construction of the guideline. These can include
structure, process or outcome data that are relevant to the 
guideline.
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a. National statistics 

b. Practice surveys of several clinical units, including units 

outside the guideline development group

c. Audits of guideline developers’ own practice

d. Not described or not known

1.5.3. Methods of deriving the recommendations: 
Methods for establishing links between evidence/documenta-
tion and guidelines.

a. Explicit evidence-linked method: The guideline statements 

are clearly linked to relevant evidence. In addition, the level of

evidence behind each statement is searched for and evaluated

systematically and described transparently. This may include

representing the strength of individual studies or their 

combined results using pre-defined categories. In addition, other

methods (consensus etc.) may be used for recommendations 

for which evidence is contradictory, scarce or lacking. The 

explicit method may include evaluation and calculation of the

potential benefits, risks and costs of different interventions.

The guideline describes the basis for these calculations.

b. Evidence-linked method: An expert group develops the 

guideline through a review of scientific evidence relevant to

the recommendations in the guideline. There is linkage 

between scientific documentation and the recommendations,

but it is not explicit and/or the review is not systematic.

c. Formal consensus method: Here the basis for guideline 

development is a consensus conference, nominal group 

technique, Delphi technique or the like. Rules for the 

analytical process exist, but explicit linkages between 

scientific documentation and recommendations are not 

defined. Therefore, the composition of the expert panel and

their judgements are of final importance.

d. Informal group method: The development and decisions are

made through open discussions in an expert group, but the 

criteria for decision-making are poorly defined, or only 

implicit. Scientific information is used in an unsystematic

way; the final document does not record how consensus was

reached, or to what degree the recommendations are based 

on scientific documentation vs. subjective judgement.

e. Not described.
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1.6. Process of guideline authorisation and adaptation
Guidelines developed outside the setting where they will be used may
not be acceptable for users unless an active adaptation process or aut-
horisation procedure has taken place. Regionally developed guidelines
may be further adapted locally. Similarly, nationally developed guide-
lines can be tailored for regional or local use.

1.6.1. Formal authorisation before or during introduction of guideline

1.6.2. Pre-testing before guideline introduction

1.6.3. Adaptation or local/regional elaboration before implementing
the guideline in the local/regional clinical culture.

1.7. Aim of the clinical guideline
A guideline may have one or more specific aims. These can be stated ex-
plicitly for a single guideline or for a guidelines programme. The aims
may also be specified separately for each of the major recommendations
in the guideline. Within one guideline, several different types of chan-
ges can be proposed; and within a type of change, multiple actions can
be suggested (e.g. modification of established management can include
several different components, such as increasing one activity while re-
ducing or discontinuing another one). 

1.7.1. Purpose of recommendations

a. Appropriate clinical care

b. Reducing management variation (usually assumes variation is

shown to exist)

c. Cost containment

d. Other, specify

e. Unspecified

1.7.2. Nature of desired change

a. Initiation of new management (e.g. introduction of a new 

technology/method)

b. Discontinuing introduction of new management

c. Preventing introduction of new management

d. Increase in established management

e. Reduction of established management

f. Cessation of established management
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1.8. Updating the guideline
Guidelines are rapidly outdated, as new research results become
available. Ideally, guidelines have a ‘best before’ date telling when the
contents will be reviewed to incorporate new information. 

1.8.1. Guideline is updated on a regular basis: 
It is stated in the guideline when it is to be updated, or the guide-
lines programme of which the guideline is a part includes regu-
lar updates.

1.8.2. Guideline is updated irregularly: 
It is stated in the guideline under which conditions it is to be
updated.

1.8.3. Guideline is not updated: 
The guideline is meant to be used unchanged, or there is no
mention of when or under which conditions it is to be updated.

1.9. Production of guideline as part of a guidelines programme
Increasingly, guidelines are being produced in regional or national pro-
grammes that to some extent at least ensure the quality of production.
The availability of guidelines and motivation to use them may increase
when end users know there is a variety of guidelines available. 

1.9.1. Produced in a permanent guidelines programme: 
The guideline is one of an identifiable set of guidelines that
share at least some aspects of methodology in their production,
distribution and/or implementation. 

1.9.2. Produced as one of several guidelines using similar methods: 
There are several guidelines produced within a project or using
similar methods, but the programme for guideline production is
not continuous.

1.9.3. Produced as a single guideline: 
No links to other guidelines 

1.9.4. Not known.
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2. INTERVENTIONS

The introduction of clinical practice guidelines may be supported by
active implementation strategies and methods. These should facilitate
guideline use and help overcome barriers to their adoption in clinical
settings. Parts 2.1 and 2.5 of the framework are based on the work from
EPOC, with updates in part 2.1.3 and the corresponding part 4.3. Several
Cochrane and other reviews on previous studies of health care inter-
ventions have been done using the EPOC (CCEPP) March 1996
checklist. Parts 2.2 to 2.4 are based on theoretical work presented in
more detail in Chapter 7.

2.1. Implementation strategies
In most guideline implementation projects, several implementation
strategies are combined to a functional program. It may be difficult to
clearly separate the organisational part of the intervention from the part
directed toward professionals, for example – the latter may be partly 
nested within the former. Strategies can also occur in a series, and a stra-
tegy may be an outcome of a guideline implementation project: A staff-
oriented change (for example the introduction of teamwork or case ma-
nagement) may enhance patient participation. For easiest possible in-
terpretation of intervention study results, a serious attempt at a clear
description of the various aspects is highly recommendable.

2.1.1. Interventions orientated toward health professionals

a. Distribution of educational materials: Distribution of 

published or printed recommendations for clinical care, 

including clinical practice guidelines, audio-visual materials

and electronic publications. The materials can be delivered 

personally or through mass mailings.

b. Conferences: Participation of health care providers in 

conferences, lectures, workshops or training sessions outside

their own practice settings.

i) Small-group conferences (active participation)

ii) Big-group conferences (passive participation)

c. Local consensus processes: Inclusion of participating providers

in discussion to ensure that they agree that the chosen clinical

problem is important and the approach to manage the problem

is appropriate.

d. Outreach visits: Use of a trained person who meets with 

providers in their practice settings to provide information. 

The information given may include feedback on the providers’

performance.
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e. Local opinion leaders: Intervention using providers nominated

by their colleagues as ‘educationally influential’. It should be

explicitly stated how the opinion leaders were identified (by

their colleagues) and how they were recruited.

f. Patient-mediated interventions: Any intervention aimed at

changing the performance of health care providers where 

information was sought from or given directly to patients by

others; e.g. direct mailings to patients, patient counselling 

delivered by others, materials given to patients or placed in 

waiting rooms.

g. Audit and feedback: Any information or summary of clinical

performance in health care over a specified period of time. 

The information may be given in a written or oral format 

and it may also include recommendations for clinical action.

Information on provider performance may have been obtained

from medical records, computerised databases, observation, 

or from patients. 

i) Internal audit, i.e. audit performed by the 

providers themselves

ii) External audit, i.e. the providers getting data on their 

performance from others. 

The following interventions should not be included

in the audit and feedback:

i) Provision of clinical information not directly 

reflec-ting provider performance collected by the

investigators directly from patients, e.g. scores 

on a depression instrument

ii) Feedback from individual patients’ health 

record information in an alternate format 

(e.g. computerised). 

h. Reminders: Any intervention, manual or computerised, that

prompts the health care provider to perform a clinical action.

The following interventions are included:

i) Computerised decision support. (Use of an active 

knowledge system which uses two or more items 

of patient data to generate case-specific advice)

ii) Concurrent reports. (Targeted at providers at the time 

of an encounter to remind them of desired actions for 

individual patients)

iii) Intervisit reminders. (Targeted at providers between visits

when there is evidence of suboptimal care for specific 

patients, e.g. when a test is abnormal and the appropriate

follow-up is not found in the medical record)
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iv) Enhanced lab report. (Lab report following abnormal 

result targeted at providers which includes additional 

information about specific follow-up recommendations)

v) Administrative support. (Follow-up appointment systems

or stickers on charts)

vi) Implicit reminders. (Predictive values for abnormal test

results without an explicit recommendation for action).

i. Tailored interventions: Use of personal interviewing, group 

discussion (‘focus groups’) or a survey of targeted providers

to identify barriers to change and subsequent design of an 

intervention that addresses identified barriers.

j. Peer review

k. Combined strategies: Specify using the above 

classification of interventions, if applicable.

l. Other, specify

2.1.2. Financial interventions

a. Provider interventions 

i) Fee-for-service (Provider is paid a fixed amount for the

number and type of services delivered)

ii) Capitation (Provider gets paid a set amount per person in

the target population per time unit for providing specific

care)

iii) Provider salaried service (Provider gets basic salary for

providing specific care)

iv) Provider incentives (Individual provider gets direct or 

indirect financial reward or benefit for doing specific

action)

v) Institution incentives (Institution or groups of providers

get direct or indirect financial rewards or benefits for 

doing specific action)

vi) Provider grant/allowance (Individual provider gets direct

or indirect financial reward or benefit not tied to specific

action)

vii) Institution grant/allowance (Institution or groups of 

providers get direct or indirect financial reward or benefit

not tied to specific action)

viii) Provider penalty (Individual provider gets direct or 

indirect financial penalty for inappropriate action)

ix) Institution penalty (Institution or groups of 

providers get direct or indirect financial penalty for 

inappropriate action)
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x) Changes in formulary (Additions or removals from 

reimbursable available products)

xi) Other (specify)

b. Patient interventions 

i) Premium

ii) Co-payment

iii) User-fee

iv) Patient incentives

v) Patient grant/allowance

vi) Patient penalty

vii) Other, specify

2.1.3. Organisational interventions: 
These may include changes in the physical structures of health
care units, in medical record systems or in ownership.

a. Structural interventions

i) Changes in the settings/site of service delivery 

(e.g. moving a family planning service from a 

hospital to a school)

ii) Telemedicine (providing means of communication and

case discussion between distant health professionals)

iii) Changes in medical records systems (e.g. changing form

paper to computerised records)

iv) Other changes in arrangements for maintaining or 

retrieving information (e.g. patient tracking system)

v) Other changes in physical structure, facilities and 

equipment

vi) Changes in scope and/or nature of services 

(e.g. introducing day surgery)

vii) Changes in presence and organisation of quality 

management mechanisms

viii) Changes in ownership and/or affiliation status of 

hospitals and other facilities

ix) Other structural changes in organisation excluding staff

(specify)

b. Staff-oriented interventions

i) Revision of professional roles (Changes in role contents

among health professionals also known as ‘professional

substitution’ or ‘boundary encroachment’; e.g. nurse 

midwives providing obstetrical care or pharmacists 

providing drug counselling that was formerly provided by

nurses and physicians)
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ii) Multidisciplinary teams (Health professionals of different

disciplines work together as a team to care for a patient or

population)

iii) Case management (One professional takes responsibility

for co-ordinating care given to one patient by several 

providers and/or units)

iv) Other integration of services (Follow-up mechanisms to

co-ordinate a patient’s care across organisational or unit

boundaries; sometimes called ‘seamless care’)

v) Skill mix interventions (Changes in numbers, types or

qualifications of staff)

vi) Interventions to improve provider satisfaction with 

the conditions of work or its material/psychic rewards

(E.g. interventions to ‘boost moral’)

vii) Other, specify

c. Patient-oriented interventions

i) Interventions facilitating individual patient participation

(E.g. decision support tools for patients)

ii) Interventions facilitating patient group participation 

(E.g. focus groups, patient panels)

iii) Other, specify

2.1.4. Regulatory interventions: 
Any intervention that aims to change health service delivery or
costs by regulation or law. These interventions may overlap
with organisational and financial interventions, or one inter-
vention may contain elements from several categories. 

a. Changes in medical liability

b. Management of patient complaints

c. Accreditation

d. Licensure

e. Other (specify)

2.2. Format
The format of the intervention consists of a variety of factors, which of-
ten are linked together. Usually it is best to describe the format for each
specific intervention strategy.

2.2.1. Timing: Scheduled and/or actual timing of the various parts of
the intervention
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a. Proximity: Time interval between delivering the intervention

and clinical decision-making.

i) Prospectively linked to patient care decision (During the

decision, as for example computer reminders)

ii) Retrospectively linked to patient care decision 

(Immediately after the consultation)

iii) Not linked to patient care decision (Summary feedback

report etc.)

b. Schedule: Number and duration of intervention events and 

intervals between these events.

i) Number of intervention events

ii) Duration of each similar intervention

iii) Frequency (Time intervals between intervention events)

2.2.2. Media: 
Type(s) of material(s) used in the delivery of the intervention

a. Oral

b. Written

c. Electronic 

d. Other, describe

e. Combination, describe

2.2.3. Flexibility: Variation in the delivery of the intervention allowed

2.3. Content
The content of the provided information includes guideline-related in-
formation and data related to performance. This part of the framework
overlaps slightly with part 2.1; as the interventions described in 2.1 have
been used in various reviews, we find it useful to provide both sets of de-
finitions here.

2.3.1. Type of information

a. General or background information

b. Specific information on guideline topic

c. General information on practice variation

d. Specific feedback on own performance

e. Other, specify

2.3.2. Presentation: 
Mode of presenting data used in the intervention
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a. Qualitative: descriptive

b. Quantitative: numerical, graphical 

2.3.3. Comparability of information: 
Possibility to compare own actions or performance with others.

a. Comparability with guideline content

b. Comparability with other standards

c. Comparability with other health care units/

practitioners

2.4. Sender/deliverer
The credibility of the intervention depends partly on the individual or
the group delivering the intervention. Both the organisational (as dis-
cussed in 1.2.) and the individual sources can be experienced as having
or lacking scientific credibility, other authority, regulatory power or va-
rious open or hidden agendas.

2.4.1. Person(s) delivering the intervention

a. Local expert, specify profession

b. Central expert, specify profession

c. Research worker, specify

d. Management representative

e. Computer system

f. Other, specify

2.4.2. Authority 

a. Credibility (Level or knowledge, membership, etc.)

b. Attractiveness (Familiarity, manner of interaction, etc.)

c. Power (to give rewards or punishments, etc.)

2.5. Type of targeted action
Early in the time of guidelines, it was common to implement narrow,
topic-specific interventions that targeted a very specific action. Today
these are often embedded as smaller parts or single statements within a
guideline. It is useful, however, to list the various types or units of tar-
geted action as part of the rich description of guidelines implementation
interventions.
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2.5.1. Individual preventive services 

2.5.2. Individual health promotion/advice

2.5.3. Preventive services at population level 

2.5.4. Population health promotion

2.5.5. Diagnosis

a. laboratory

b. imaging

c. other, specify

2.5.6. Test ordering

2.5.7. Referrals

2.5.8. Procedures

2.5.9. Prescribing

2.5.10. Professional-patient communication

2.5.11. Record keeping

2.5.12. Discharge planning 

2.5.13. Other resource use (specify)

2.5.14. Other (specify)

3. PARTICIPANTS AND SETTINGS

3.1. Characteristics of providers
Several types of providers may be targeted by the same intervention
either directly or indirectly. Some barriers and facilitators to imple-
mentation may be specific to profession, and sometimes we may want
to tailor the interventions for various target groups separately. For these
and other reasons, a detailed description of the participants and settings
is necessary in intervention studies, and also for interventions without
research ambitions it is useful to describe their target groups to be able
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to think more clearly about the intervention itself. For example, auxili-
ary health personnel may start using guidelines that originally were di-
rected at physicians; suitably edited versions of guidelines for this tar-
get group can then be prepared. Researchers and implementers also need
to be alert to observe possible country-specific variations in settings, 
reimbursement and division of labour.

3.1.1. Profession

a. Physicians

b. Nursing staff

c. Pharmacists

d. Physiotherapists

e. Dentists

f. Psychologists

g. Mixed

h. Other providers (specify)

3.1.2. Clinical speciality

a. General/family practice

b. Internal medicine

c. Geriatrics

d. Surgery

e. Psychiatry

f. Paediatrics

g. Obstetrics & gynaecology

h. Laboratory medicine

i. Radiology

j. Other (specify)

3.1.3. Age and gender of providers

a. Age: mean and range, or age groups, by gender

b. Gender

i) >90% females

ii) 65%-90% females

iii) more than 35% of both genders

iv) 65%-90% males

v) >90% males
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3.1.4. Seniority

a. Training

i) Student

ii) Licensed practitioner

iii) Specialist

iv) Other

v) Not applicable

b. Administrative activity

i) None

ii) Clinical and administrative duties

iii) Administrative duties only

iv) Other

v) Not applicable

3.1.5. Reimbursement system

a. Predominantly private funding

b. Predominantly public funding

3.1.6. Setting of care

a. Sector

i) Primary care

ii) Secondary care

iii) Tertiary care

b. Unit of care

i) Individual professional

ii) Team

iii) Ward

iv) Institution

c. Patient contact

i) No (e.g. laboratory test)

ii) Yes, continue:

1. Patient’s place of stay

a. Short visit(s) to unit of care, no overnight stay

b. Day care, no overnight stay

c. Institutional stays at the institution

2. Character of contact with the health-care setting

a. Acute

b. Elective
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3. Duration of contact with the health-care setting

a. Occasional, e.g. patients visiting the unit of care 

on a limited number of occasions (without an 

agreed-upon plan)

b. Short term, i.e. patients with a planned short 

duration of continuous contact (days or weeks, 

not months)

c. Long term, i.e. patients with a planned long 

duration of continuous contact (for months)

3.1.7. Main target group

a. Individual providers 

b. Groups of providers with the same profession (size)

c. Multiprofessional teams (size)

3.1.8. Social interaction: Qualitative description

3.1.9. Motivation for participation

a. Voluntary or compulsory

b. Financial incentives: yes/no

c. Other motivation, describe

3.1.10. Country

3.2. Characteristics of participating patients

3.2.1. Clinical area: Specify (e.g. diabetes, clients at well-baby clinics
etc.)

3.2.2. Other characteristics

a. Age

b. Gender

c. Ethnicity

d. Other, specify (e.g. social group)

4. PROCESSES AND OUTCOMES

The outcome measures reflecting changes achieved at different levels
should be specified well in advance. An obvious main outcome would
be a change in morbidity or mortality, or if such effects can’t be mea-
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sured, an increased compliance with the guideline. In addition to or in-
stead of these, there may be multiple secondary outcomes observable in
health professionals, patients, organisations or the economics of health
care in the area of the guideline. Some measured effects (mainly know-
ledge, skills and attitudes) may but do not necessarily result in actual
outcomes; these are proxy effects and should be treated as such. All in-
dicators of effect should be measured in a reliable fashion.

4.1. Health professionals
4.1.1. Compliance with guideline, clinical action

4.1.2. Other action

4.1.3. Factors facilitating main outcomes

a. Knowledge

b. Attitudes

c. Skills

d. Satisfaction (with guideline, own performance, or work)

4.1.4. Other, specify

4.2. Patients
The main purpose of health care is to prevent decline in or improve the
health of the target population. The main outcomes of guideline imple-
mentation projects should therefore be decreases in mortality, morbi-
dity or other important clinical parameters measurable in patients tar-
geted in the guideline.

4.2.1. Mortality

a. Mortality from the guideline-targeted disease or condition

b. Mortality from all diseases or conditions

4.2.2. Morbidity

a. Morbidity from the guideline-targeted disease or condition

b. Morbidity from all diseases or conditions

4.2.3 Clinical parameters (e.g. blood pressure, peak flow)
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4.2.4 Indicators of service use (e.g. readmission, length of stay)

4.2.5 Compliance with medical advice: 
Behaviour specifically targeted in the guideline (e.g. participa-
ting in screening, following a drug regimen)

4.2.6 Other behaviour: 
Behaviour change not targeted in the guideline (e.g. coping, 
social support, change in patient organisation)

4.2.7 Factors facilitating main outcomes

a. Knowledge

b. Attitudes

4.2.8 Satisfaction

4.2.9 Quality of life 

4.2.10 Other, specify

4.3. Organisational processes and outcomes
These include a variety of changes, which may or may not be designated
in the guideline. The structure in this part is similar to that of part 2.3.1
in the framework; these differ in several details from the EPOC classifi-
cation.

4.3.1. Structural changes

a. Changes in the settings/site of service delivery

b. Telemedicine 

c. Changes in medical records systems 

d. Other changes in arrangements for maintaining or retrieving

information 

e. Other changes in physical structure, facilities and equipment

f. Changes in scope and/or nature of services

g. Changes in presence and organisation of quality management

mechanisms

h. Changes in ownership and/or affiliation status of hospitals and

other facilities

i. Other structural changes in organisation excluding staff 

(specify)

46 | changing professional practice



4.3.2. Staff-oriented changes (as in 2.1.3b)

a. Revision of professional roles

b. Multidisciplinary teams 

c. Case management 

d. Other integration of services

e. Skill mix changes 

f. Outcomes improving provider satisfaction

g. Other, specify

4.3.3. Patient-orientated changes (as in 2.1.3c)

a. Outcomes facilitating individual patient participation 

b. Outcomes facilitating patient group participation 

c. Other, specify

4.4. Economic processes and outcomes
In a guidelines implementation project the small extra effort called for
to collect prospective data on the costs and benefits of implementing
the guideline may be very useful. Reconstructing these data after the
project is up and running or has been completed is often complex and
unsatisfactory. Therefore we suggest that guideline implementers con-
sider both costs and the type of economic analysis they may want to pro-
duce at the planning stage of their project. The outcomes for these ana-
lyses usually are identical with main project outcomes. The relevant di-
rect health care costs and benefits most often appear already in parts 4.2
and 4.3; this part of the framework reminds us how important it is to
translate these into costs and benefits. Types of economic analysis are
presented in part 6.1.2 in detail. For a detailed discussion of economic
evaluations, see Chapter 5. 

4.4.1. Costs of guideline development

a. Direct costs (expert time, group meeting costs, library costs

etc.)

b. Indirect costs 

4.4.2. Costs of the intervention

a. Direct cost of disseminating guideline (printing, 

mailing etc.)
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b. Indirect cost of disseminating guideline (upgrading computer

systems etc.)

c. Direct cost of implementing guideline 

(patient leaflets, new drugs etc.)

d. Indirect cost of implementing guideline 

(lost consultation fees etc.)

4.4.3. Relevant direct health care costs and benefits (e.g. drugs, opera-
tions, hospital stays etc.)

4.4.4. Relevant indirect health care costs and benefits (e.g. working
days saved etc.)

5. BARRIERS AND FACILITATORS

The same factors may act as either barriers or facilitators for guideline
implementation. For example, knowledge about the existence of a guide-
line helps in using it, while lack of this knowledge completely prevents
application. Attitudes toward guidelines may be negative or positive 
in general; an example of attitude measurement is given in Chapter 8. 
A more extensive discussion of barriers and facilitators in guideline 
implementation research is presented in Chapter 6, and a review of stu-
dies having looked at various perceived promotive and preventive fac-
tors in the implementation of changes in health care is presented in
Chapter 9. A library of these studies is available at the CPP website at:
www.dsi.dk/projects/cpp.

5.1. Professionals
5.1.1. Knowledge

a. Knowledge about existence of guideline

b. Knowledge about own practice differing from guideline

c. Knowledge for complying with guideline

d. Other, specify

5.1.2. Skills

a. Skills for locating or fetching guideline (e.g. from Internet)

b. Individual skills for complying with guideline

c. Team skills for complying with guideline

d. Organisational competence for complying with the guideline

e. Other, specify
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5.1.3. Attitudes

a. Attitudes toward guidelines in general 

b. Attitudes toward the guideline in question 

i) Content of guideline

1. Evidence base or reliability of the guideline

2. Usefulness of guideline

3. Other, specify

ii) Producer of guideline

iii) Promoter of guideline

iv) Other, specify

5.2. Patients
5.2.1. Knowledge

a. Knowledge about existence of guideline

b. Understanding of guideline content

c. Other, specify

5.2.2. Skills

a. Understanding recommendations by the professional

b. Ability to follow recommendations by the professional

c. Other, specify

5.2.3. Attitudes

a. Patient’s values differ from those of the professional 

or those in the guideline

b. Relative’s values differ from those of the professional 

or those in the guideline

c. Social group’s values differ from those of the 

professional or those in the guideline

d. Other, specify

5.2.4. Other resources

a. Money 

b. Assistance 

c. Other, specify
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5.3. Environment
5.3.1. Social factors

a. Support for or discouragement of change by others

i) Colleagues at practice site

ii) Other members of professional team

iii) Managers

iv) Other local health care providers

v) Opinion leaders

vi) Patients

vii) Professional organisations

viii) Patient organisations

ix) Others, specify

b. Other, specify

5.3.2. Organisational factors

a. Availability of guidelines at workplace

b. Practicality within existing practice setting or routines

c. Local infrastructures or rules

d. Other, specify 

5.3.3. Economic factors 

a. Availability/lack of resources (time, personnel etc.)

b. Change in income for provider

c. Changed cost for patient

d. Changed cost for practice organisation

e. Changed cost for health care system

f. Other, specify 

6. METHODS

6.1. Study design
Guideline implementation studies are resource-intensive, technically
rather demanding and require multiprofessional expertise. For these rea-
sons it is advisable to use the strongest possible study design: preferably
a randomised controlled trial, a controlled design or a time series ana-
lysis with a sufficient number of data points. It is useful to plan in the
beginning of the study to combine economic evaluation and/or quali-
tative approaches to the basic design. More detailed discussions of 
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methodology in guidelines research are to be found in Chapters 3 
(design and statistical issues), 4 (economic evaluation) and 5 (qualita-
tive methods).

6.1.1. Main study design

a. Randomised controlled trials (RCT): any form of 

randomisation process. This includes alternate 

allocation and other quasi-random processes.

b. Controlled before and after studies (CBA): e.g. 

involvement of intervention and control groups other than by

random process, and inclusion of baseline 

period of assessment of main outcomes.

c. Interrupted time series (ITS): study observing a change in trend

that is attributable to the intervention.

d. Other, specify 

6.1.2. Economic evaluation

a. Cost minimisation analysis: Costs in monetary units, 

effects assumed to be similar for various types or scales of in-

terventions. 

b. Cost-effectiveness analysis: Costs in monetary units, 

consequences in any measurement of effect of interest. 

Result in cost per unit of effect.

c. Cost-utility analysis: Costs in monetary units, consequences 

in any measurement of utility.

d. Cost-benefit analyses: Both costs and consequences measured

in monetary units. 

6.1.3. Qualitative part(s) of study design

a. Before quantitative study: Questionnaire development, 

optimising intervention

b. During quantitative study: Studying processes, providing 

context

c. After quantitative study: Explaining unexpected findings

6.1.4. Other, specify
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6.2. Unit of analysis
This item specifies the primary unit of study. The method of analysis
may depend on the primary unit: patients/providers allows for classical
analysis, practices/hospitals calls for a cluster analysis and episodes of
care are analysed in their own manner. See also Chapter 3.

6.2.1. Episodes of care

6.2.2. Patients

6.2.3. Providers

6.2.4. Practices

6.2.5. Hospitals

6.2.6. Communities or regions

6.2.7. Other (specify)

6.3. The number included in the study
The numbers of those included in the study must be stated at least for
the main unit of analysis (6.2). When there are several levels of parti-
cipants (such as professionals within several hospitals), the numbers 
for each level should be stated. This allows for power calculations for
various designs. Numbers need to be given separately for the sample
size, the actual number entered and number completing the study 
according to protocol. 

6.3.1. Episodes of care

6.3.2. Patients

6.3.3. Providers

6.3.4. Practices

6.3.5. Hospitals

6.3.6. Communities or regions

6.3.7. Other (specify)
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Chapter 3

Design and statistical issues in 
implementation research

Marion K. Campbell, Nick Steen, Jeremy M. Grimshaw, 
Martin Eccles, Jill Mollison, Carl Lombard

AIMS OF THE CHAPTER

In this chapter we will discuss design and statistical issues which
are specific to guideline implementation research. We assume
that readers have a basic understanding of research designs and
methods. We have not attempted to cover comprehensively ge-
neral aspects of study design and refer readers to other general
texts (for example, Pocock (1983) for discussions of randomised
trials, and Cook and Campbell (1979) for discussion of quasi-
experimental studies). In this chapter we consider whether eva-
luations of guideline dissemination and implementation strate-
gies should be pragmatic or explanatory; specific issues concer-
ning what data should be collected, the strengths and weaknesses
of different potential designs and statistical issues for sample size
calculation and analysis of cluster randomised trials. In addition,
the CPP statistics group has produced a number of resources to
support sample size calculation of cluster randomised trials. 

INTRODUCTION

If policy makers are to make evidence-based decisions about guideline
implementation, they need information on the effectiveness and cost-
effectiveness of different interventions (in different settings for different
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targeted clinicians and behaviours), the likely effect modifiers and the
resources needed to deliver interventions. In order to provide such in-
formation, researchers need to use rigorous designs and methods to al-
low reliable and valid estimates of the likely effects of alternative inter-
ventions to be made. We can then have confidence that the observed ef-
fects are both attributable to the interventions studied and generalisable
to other contexts. However many existing studies use weak designs or
are methodologically flawed with potentially major threats to validity,
thereby limiting their value to inform decision making (Bero 1998). The
solution to these problems is to conduct rigorous evaluations of guide-
line implementation strategies. However, such studies are both com-
plex and methodologically challenging. 

EXPLANATORY OR PRAGMATIC STUDIES OF IMPLEMENTATION

STRATEGIES

Schwartz and Lellouch (1967) clarified the distinction between expla-
natory and pragmatic studies. Explanatory studies aim to test whether
an intervention is efficacious, that is whether the intervention is effec-
tive under ideal conditions. Contextual factors and other effect modifi-
ers are equalised between study groups. Typically they are conducted in
highly selected groups of subjects under highly controlled circumstan-
ces. 

Patients withdrawing from such a study may be excluded from ana-
lysis. The narrow inclusion criteria and rigid conduct of explanatory
studies limit the generalisability of the results to other subjects and con-
texts. In contrast, pragmatic studies aim to test whether an interven-
tion is likely to be effective in routine practice by comparing the new
procedure against the current regimen; as such they are the most useful
trial design for developing policy recommendations. The aim is to opti-
mise contextual factors and other effect modifiers in the intervention
and study groups, thus approximating normal conditions. In pragmatic
studies, the contextual and effect modifying factors therefore become
part of the interventions. Such studies are usually conducted on a pre-
defined study population and withdrawals are included within an 
‘intention to treat’ analysis; all subjects initially allocated to the inter-
vention group would be analysed as intervention subjects irrespective of
whether they received the intervention or not. Guideline implementa-
tion studies should be pragmatic: we are interested in whether guide-
line dissemination and implementation strategies are effective and effi-
cient in real world settings. 
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WHAT TO MEASURE

Process or outcome measurement?
When planning studies, researchers have to decide what to measure. 
Classically, researchers have been encouraged to measure both process
and outcomes of care. To statistically detect a clinically significant
change in outcome of care generally requires greater sample sizes and
additional research resources. When evaluating evidence-based guide-
lines where the link between the process and outcome of care is well 
understood, it may be possible to measure process of care only.

Baseline measurement of performance
Baseline measures are useful because they provide an estimate of the
magnitude of a problem. Low performance scores prior to the interven-
tion may indicate that performance is poor and there is much room for
improvement. On the other hand, high performance scores may indicate
that there is little room for improvement (ceiling effect). Ideally such
measurement should take place in the planning or pilot stage of an im-
plementation trial. In addition, in a randomised or quasi-randomised
study, comparing baseline data in the experimental and control groups
can provide some reassurance about the adequacy of the allocation pro-
cess. 

Learning and decay effects 
Interventions to change professional behaviour may have a gradual rather
than an instant effect (learning effect) which may then decline over time
(decay effect). It is important to measure change over time to identify
whether learning and decay effects are present and to quantify their in-
fluence. Guideline researchers should attempt to measure the process or
outcome of care serially over time to achieve this. The methodology in
this area is still developing, however plotting performance over time will
provide a simple and useful way of looking for such effects. 

HOW TO MEASURE

Self-reported or objective measurement of performance?
Commonly, researchers have measured performance by asking the pro-
fessional involved what they have done or intend to do in a specific set
of circumstances (for example, at what level of hypertension would you
initiate pharmacological treatment?). However there is empirical evi-
dence that self-reports of activity tend to overestimate actual perform-
ance (Eccles 1999; Adams 1999). It could be argued that in experimen-
tal studies of guideline implementation strategies, this would not be im-
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portant if the professionals in the experimental and control groups in-
flated their estimate by the same degree. However, there is a danger that
the intervention may sensitise the professionals in the experimental
group about desired practice, potentially leading to an imbalance in the
degree to which the experimental and control groups report their beha-
viour. This could lead to an overestimate of the effect of the interven-
tion: given these concerns, guideline implementation researchers should
measure actual performance and not rely on self-report. 

Minimal intrusiveness of data collection
Researchers also need to be aware that the methods of data collection
may sensitise professionals about desired practice. For example, de
Dombal et al. (1991) observed that the introduction of structured collec-
tion of clinical data by professionals improved performance. If the data
collection methods are intrusive, they may lead to improved perform-
ance in both the experimental and control groups, potentially leading to
an underestimate of the effect of an intervention. Guideline implemen-
tation researchers should therefore attempt to use minimally intrusive
data collection methods. For example, in the TEMPEST study (see 
Appendix page 212) patients at risk of deep vein thrombosis were iden-
tified from routine data collection systems and evidence of prophylaxis
was assessed from the clinical records; the professionals in the study
were not sensitised by the ongoing data collection exercise. 

STUDY DESIGN

There are a variety of study designs that could be used to evaluate guide-
line implementation strategies. These vary in the degree to which they
allow observed effects to be attributed to the intervention with confi-
dence. In this section, we consider the strengths and weaknesses of dif-
ferent designs. 

Observational studies
Observational (or descriptive) studies of single groups may usefully pro-
vide greater understanding of the process of behavioural change and ge-
nerate hypotheses for further testing in rigorous evaluations (Grilli and
Lomas 1994). However, they are rarely useful for evaluation because the
populations to be compared may differ in characteristics that affect the
outcomes being measured – characteristics other than the interventions
to be compared. If the evaluator cannot identify or measure these diffe-
rences, nothing can be done to ameliorate the resulting bias. Even when
it is possible to adjust for recognised differences, it is never possible to
rule out unrecognised bias with confidence. 
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Quasi experimental designs
Uncontrolled before and after studies
Uncontrolled before and after studies are weak evaluative designs (Rus-
sell 1992) as secular trends or sudden changes make it difficult to attri-
bute observed changes to the intervention (Cook and Campbell 1979).
Furthermore, there is some evidence to suggest that the results of uncon-
trolled before and after studies may overestimate the effects of interven-
tions (Lipsey 1993; Soumerai 1989).

Controlled before and after studies
Controlled before and after studies incorporate a non-randomised con-
trol group that will experience trends and changes similar to those of the
study population, thus overcoming some of the difficulties of uncon-
trolled before and after studies. Control professionals need to be chosen
carefully to ensure comparability with study professionals and should
have similar baseline characteristics and performance (Effective Health
Care 1994). However the usefulness of controlled before and after stu-
dies is limited because the estimate of effect cannot be attributed to the
intervention with confidence due to the non-randomised control group.
In many circumstances, where a controlled before and after design is
proposed, a randomised trial could be as easily undertaken and provide
a more reliable estimate of effect. 

Interrupted time series
Time series analyses are useful in guideline implementation research for
evaluating the effects of interventions when it is difficult to randomise
or identify an appropriate control group (for example, following the dis-
semination of national guidelines or mass media campaigns). Time series
analysis can be used to detect whether an intervention has had an effect
significantly greater than the underlying trend (Cook and Campbell
1979). This increases the confidence with which the estimate of effect
can be attributed to the intervention although the design does not pro-
vide protection against the effects of other events occurring at the same
time as the study intervention which might also improve performance. 

Randomised trials
Patient randomised trials
Randomised trials are rightly considered the most robust method of as-
sessing health care innovations (Cochrane 1972). Randomised trials
estimate the impact of an intervention through direct comparison with
a randomly allocated control group that either receives no intervention
or an alternative intervention. The randomisation process ensures that,
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all else being equal, both known and unknown biases are distributed
evenly between the trial groups. 

When evaluating behavioural change strategies, however, simple
(patient) randomised trials may be less robust. There is a danger that the
treatment offered to control patients will be contaminated by doctors’
experiences of applying the intervention to patients receiving the expe-
rimental management, with the result that the evaluation may under-
estimate the true effects of strategies. For example, Morgan and collea-
gues (1978) undertook a study of computerised reminders for antenatal
care. They chose to randomise patients between a control group and an
experimental group for whom any non-compliance by the doctor gene-
rated an automatic reminder from the computer-based medical record
system. Compliance in experimental patients rose from 83% to 98%
within six months, while compliance in control patients rose from 83%
to 94% in 12 months. The results suggest that the intervention had a
significant (if delayed) effect on the management of control patients.

Cluster randomised trials
To overcome these problems, it is possible to randomise groups of pro-
fessionals. In such circumstances we would still want to collect data
about the process and outcome of care at the individual patient level.
Such trials, which randomise at one level and collect data from a diffe-
rent level, are known as cluster randomised trials.

Whilst cluster randomisation to a large extent overcomes the pro-
blem of contamination in patient randomised trials, it has implications
for the planning, conduct and analysis of studies. A fundamental as-
sumption of the patient-randomised trial is that the outcome for an in-
dividual patient is completely unrelated to that for any other patient –
they are said to be ‘independent’. This assumption is violated, however,
when cluster randomisation is adopted, because patients within any one
cluster are more likely to respond in a similar manner. For example, the
management of patients in a single hospital is more likely to be consi-
stent than management across a number of hospitals. The primary con-
sequence of adopting a cluster randomised design is that it is not as sta-
tistically efficient as a patient randomised design; it has lower statisti-
cal power than a patient-randomised trial of equivalent size (Donner
1998).

Despite the added complexity, cluster randomised trials provide the
optimal design for guideline implementation studies. In the next sec-
tion, we discuss the advantages and disadvantages of different approa-
ches to the conduct of cluster randomised trials.
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Possible types of cluster randomised trials
Two-arm trials
In two-arm cluster trials, groups of professionals are randomised to
study or control group. Such trials are relatively simple to design and
operationalise, and they maximise power (half the sample is allocated to
the intervention and half to the control). If two arm trials are used to
evaluate a single intervention against control, however, they only pro-
vide limited information about the effectiveness of the intervention
within a single setting. They do not provide information about the rela-
tive effectiveness of different interventions within the same setting.
Two arm trials can also be used to compare two different interventions,
but do not provide information about the effect of either intervention
against a control. For these reasons, implementation researchers should
consider other design options which will allow them to compare inter-
ventions head-to-head and against a control. The other design options
below are in general more complex to use. 

Multiple arm trials
The simplest extension to the two-arm trial is to randomise groups of
professionals to more than two groups (for example, two or more study
groups and a control group). Such studies are relatively simple to design
and use, and allow head-to-head comparisons of interventions or levels
of intervention under similar circumstances. These benefits are, how-
ever, compromised by a loss of statistical power; for example, to achieve
the same power as a two-arm trial, the sample size for a three-arm trial
needs to be increased by up to 50%.

Factorial designs
Factorial designs allow the comparison of more than one intervention
with reduced loss of power compared with multiple arm trials. For ex-
ample in a 2 × 2 factorial design evaluating two interventions against
control, participants are randomised to each intervention (A and B) in-
dependently (see Table 3.1). In the first randomisation, the study parti-
cipants are randomised to intervention A or control. In the second rand-
omisation, the same participants are randomised to intervention B or
control. This results in four groups: no intervention, intervention A
only, intervention B only, both intervention A and B. During the analy-
sis of factorial designs, it is possible to undertake independent analyses
to estimate the effect of the interventions separately (Cochran and Cox
1957); essentially this design allows the conduct of two randomised
trials for the same sample size as a two arm trial. However these trials
are more difficult to operationalise and analyse, they provide only limi-
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ted power for a direct head-to-head comparison of the two interventions
and the power is diminished if there is interaction between the two in-
terventions.

Balanced incomplete block designs
In guideline implementation research, there are also a number of non-
specific effects which may influence the estimate of the effect of an in-
tervention. Currently, these non-specific effects are lumped together
and termed the ‘Hawthorne effect’. If these are imbalanced across study
groups in guideline implementation trials, the resulting estimates of ef-
fects may be biased. 

Balanced incomplete block designs can be used to equalise such non-
specific effects and thereby minimise their impact (Cochran 1957). For
example, the COGENT study (see page 214) used a 2 × 2 balanced in-
complete block design. Study doctors were randomly allocated between
two groups. One group received computerised guidelines for the ma-
nagement of asthma and provided control data for the management of
angina. The other group received the computerised guidelines for the
management of angina and provided control data for the management of
asthma (see Table 3.2). As doctors in both groups are subject to the same
level of intervention, the Hawthorne effect should be equalised across
the two groups. 

STATISTICAL ISSUES IN CLUSTER RANDOMISED TRIALS

We have argued that cluster randomised trials are the ‘gold standard’ for
guideline implementation studies. However there are a number of sta-
tistical issues particular to the planning, conduct and analysis of these
trials, which we outline below.
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Table 3.1. Diagrammatic representation of a factorial design

Intervention A
Intervention B No Yes

No Group 1 Group 2
receive neither intervention receive intervention A only

Yes Group 3 Group 4
receive intervention B only receive both interventions

Table 3.2. Example of balanced incomplete block design

Asthma Angina

Doctor group 1 Intervention Control
Doctor group 2 Control Intervention



The intracluster correlation coefficient 
Within cluster randomised trials, patients within any one cluster are of-
ten more likely to respond in a similar manner. A statistical measure of
this intracluster dependence is known as the ‘intracluster correlation
coefficient’ (ICC) which is based on the relationship of the between to
within-cluster variance (Donner and Koval 1980). For example, in a
study which randomised by hospital, the ICC would be high if the ma-
nagement of patients within hospitals was very consistent but there was
wide variation in practice across hospitals. 

Estimates of the likely size of ICCs are essential for both sample size
calculation and analysis of cluster trials. There is little empirical evi-
dence available, however, on their likely size, and on what factors influ-
ence their magnitude. As part of the Concerted Action, empirical esti-
mates of ICCs were calculated from a number of implementation data-
sets. A selection of these is presented in Table 3.3, and a full listing can
be freely accessed and downloaded from the Health Services Research
Unit’s website: http://www.abdn.ac.uk/public_health/hsru/icc.html. 

Whilst their numerical values may appear small, even small ICCs
can have a significant effect on sample size requirements (see Table 3.3,
page 66).

In primary care settings, the ICCs for process variables appear to be
of an order of magnitude higher than those of outcome variables; esti-
mates for process variables from primary care were of the order of 0.05
to 0.15, whereas ICCs for outcome variables were generally lower than
0.05. This observation may be explained by the greater biological varia-
bility intrinsic in measures of patient outcome compared with measu-
res of physician behaviour. For example, although physicians may be
consistent in their use of a treatment, patients will vary in their com-
pliance with and response to that treatment. ICCs for process variables
from the secondary care setting were of an order higher than those taken
from primary care (around 0.3 in secondary care as compared with 0.05
to 0.15 in primary care). 

On the basis of the current estimates, it would be reasonable for a
researcher planning an implementation study within primary care in
the United Kingdom to assume an ICC of the order of 0.1 for process va-
riables, and an ICC of less than 0.05 for outcome variables. Further esti-
mates of ICCs are required for the planning of secondary care studies
and studies outside the United Kingdom. As these become available
they will be added to the database of ICCs. 
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Table 3.3. Empirical estimates of intracluster correlation coefficients

Unit of allocation Outcome No. of Average ICC Data set
clusters cluster 

size

Process measures:

Practice Recording of previous medical history 62 31 0.06 North of England
Study (1992)

Practice Child examined 62 31 0.01 North of England
Study (1992)

Practice Recording of investigations 62 31 0.04 North of England
Study (1992)

Practice Recording of advice given 62 31 0.07 North of England
Study (1992)

Practice Appropriateness of referral score 63 5 0.04 Aberdeen GRIP
study 

Practice No. of annual referrals 68 4 0.24 Aberdeen GRIP
study 

Practice Appropriateness score for content 63 5 0.15 Aberdeen GRIP
of referral letter study

Practice No. of annual referrals 58 15 0.12 Aberdeen URGE 
study

Practice No. of visits to practice prior to referral 58 15 0.11 Aberdeen URGE 
study

Obstetric unit Use of antibiotics in caesarian section 25 28 0.30 Wyatt et al (1998)
deliveries(within 6 hours of surgery)

Obstetric unit Use of ventouse in instrumental delivery 25 30 0.21 Wyatt et al (1998)

Obstetric unit Use of prophylactic corticosteroids in 25 6 0.22 Wyatt et al (1998)
pre-term deliveries

Obstetric unit Use of polygylcolic acid sutures for 25 28 0.66 Wyatt et al (1998)
deep repair after perineal tears 
or episiotomies

Hospital Use of out-patient endometrial biopsy Gynaecology Audit 
as method of endometrial sampling 12 100 0.24 Project Scotland

Hospital Use of semen analyses (≥2) 12 125 0.18 Gynaecology Audit
in management of infertility Project Scotland

Outcome measures:

Practice Patients with controlled hypertension 18 49 0.064 Fahey & Peters 
(1996)

Practice SF36 – physical functioning score 64 12 0.05 Aberdeen URGE 
study

Practice SF36 – role physical score 64 12 0.01 Aberdeen URGE 
study

Practice SF36 – role emotional score 64 12 0.008 Aberdeen URGE 
study

Practice SF36 – social functioning score 64 12 0.02 Aberdeen URGE 
study

Practice SF36 – mental health score 64 12 0.007 Aberdeen URGE 
study

Practice SF36 – energy and vitality score 64 12 0.03 Aberdeen URGE 
study

Practice SF36 – pain score 64 12 0.03 Aberdeen URGE 
study



Sample size calculation 
Standard sample size formulae also assume that the outcome for each
patient is independent: if these formulae are used for cluster randomi-
sed trials, they will result in under-powered studies. To accommodate
for this, sample size estimates should be inflated to adjust for the cluste-
ring effect. For completely randomised designs, standard sample size
estimates should be inflated by a factor of:

1+(n– -1) ρ

where n– is the average cluster size, and ρ is the estimated ICC (Donner
et al. 1981). This inflation factor is also known as the ‘design effect’. As
both the ICC and the cluster size influence the inflation required, the
design effect can be considerable even when the ICC is small (if the
average cluster size is large). 

The extra numbers of patients required can be achieved by increasing
either the number of clusters in the study or the number of patients per
cluster; however, increasing the number of clusters is the most efficient
method (Diwan 1992). This is shown in Table 3.4., where, for example,
the increase from 50 to 100 patients per practice (assuming an ICC of
0.1) only reduces the number of practices required by two. The number
of clusters recruited to a trial also influences the types of analysis which
may later be undertaken. Some techniques cannot be used if too few
clusters are available, for example matched analysis becomes proble-
matic with fewer than 6 pairs of clusters (Hayes et al. 1997).

A sample size calculator has been developed for the planning of
cluster randomised trials as part of the CPP Concerted Action. It allows
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Table 3.4. Example of impact of randomisation by cluster on sample size 

Example: What is the sample size required to detect a difference of 20% in compliance with a guideline 
between an intervention and control group (from 40% to 60%, with 80% power and a 5% 
significance level)? Assuming no clustering a total of 194 patients would be required.

No. of patients per cluster
10 20 50 100

ICC Number of clusters Number of clusters Number of clusters Number of clusters 
(total number (total number (total number (total number 
of patients) of patients) of patients) of patients)

0.01 22 (220) 12 (240) 6 (300) 4 (400)
0.05 30 (300) 20 (400) 14 (700) 12 (1200)
0.10 38 (380) 30 (600) 24 (1200) 22 (2200)
0.15 46 (460) 38 (760) 34 (1700) 32 (3200)



the researcher to calculate sample size requirements for varying esti-
mates of ICC and varying cluster sizes (Figure 3.1). It can be accessed
and downloaded from the Health Services Research Unit’s website:
http://www.abdn.ac.uk/public_health/hsru/sampsize.htm 

Strategies for improving power
Logistic or resource constraints often limit the number of clusters
available for randomisation in guideline implementation trials. As a re-
sult, many implementation trials have limited statistical power. There
are a number of design features, however, that could enhance power,
which we discuss below.

Level of randomisation
Researchers need to think carefully about the level at which to rando-
mise, as there is a trade off between the risk of contamination and num-
ber of clusters available. For example, in the TEMPEST study (see Ap-
pendix A), randomisation at the level of the hospital would have mini-
mised the risk of contamination but would have dramatically increased
the number of hospitals required. This would have substantial logistical
implications, limiting the feasibility of the study. In contrast, randomi-
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Figure 3.1. Sample size calculator



sation at the level of the hospital ward would decrease the number of 
hospitals required but increase the risk of contamination because of 
shared policies and cross cover of staff within the same hospital. The
researchers had to trade off considerations of contamination and increa-
sed logistical problems associated with recruiting more hospitals. They
chose to randomise at the level of clinical service (i.e. all general surgi-
cal wards within one hospital were randomised as one cluster). Whilst
there was possible risk of contamination between clinical services, this
was considered to be of an acceptable level. 

Stratification/Matching
Randomisation of small numbers of clusters may lead to chance imba-
lances between the arms of a trial on factors such as baseline perform-
ance or characteristics of the clusters (for example, type of hospital)
which may influence the observed intervention effect. To reduce the
chance of this happening, it is possible to pair-match or stratify the
clusters on some of the important variables, for example hospital size
(Donner 1998). If there is high correlation between the outcomes of a
matched pair or stratified unit, this will increase the power of the study.
The analysis of these study designs is more complex. Alternatively, a
less powerful analysis ignoring the matching or stratification could be
undertaken. 

Frequency of measurement
Another method that may help increase power is to take repeated mea-
surements on subjects, or repeated measures on independent cohorts of
subjects, for example collecting data before and after the intervention.
For example, Duffy et al (1992) showed that the incorporation of ante-
cedent data considerably increased the power of large public health
trials. 

Analysis of cluster randomised trials
Within this section, we discuss analysis of cluster randomised trials. As
no CPP partner projects were completed, we have used the Urology Re-
ferral Guidelines Evaluation (URGE) study to illustrate different appro-
aches to analysis (see Box 3.1, page 70). 

Within this section, we focus on the evaluation of the effectiveness
of the intervention for benign prostatic hyperplasia (BPH) patients only.
Data for a single outcome will be used – waiting time from the date of
patient referral to first appointment at hospital. Waiting time was mea-
sured in days and was found to have a skewed distribution that was 
log transformed to normality. Therefore geometric means are quoted
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throughout; the effect sizes and the corresponding 95% confidence in-
tervals relate to the ratio of mean waiting time in the intervention group
compared to the control group. Data were available on 513 patients (211
before and 312 after the introduction of the fast-track service) referred
from 54 general practices from the Grampian region of Scotland.

There are two main approaches to the analysis of cluster randomised
trials: analysis at the cluster level or analysis at the patient level. 

Traditionally, analysis has been focused at the cluster level; how-
ever, recent advances in statistics have led to the development of tech-
niques which can incorporate the patient level data. Within each ap-
proach, simple analyses such as t-tests or more complex approaches
such as regression analyses may be undertaken. Both allow the effect of
the intervention to be tested; however, only complex analyses allow 
adjustment for potential covariates, such as baseline performance. 

Analytic methods for each approach are described below. It should be
noted that these methods are appropriate for completely randomised de-
signs. Readers should refer to more detailed texts, for example Murray
(1998) for discussion of the appropriate methods to analyse stratified or
matched designs.

Cluster level analysis
The traditional approach to the analysis of cluster randomised trials has
been to calculate a summary measure for each cluster, such as a cluster

70 | changing professional practice

BOX 3.1.
THE UROLOGY REFERRAL GUIDELINES EVALUATION

(URGE) STUDY

The URGE study aimed to evaluate the effectiveness of a 
guideline-based open access ‘fast track’ investigation service for
two common urological problems – benign prostatic hyperplasia
(BPH) and microscopic haematuria. General practices were ran-
domly allocated to two groups; one group received guidelines for
the appropriate referral of BPH patients for the open access ‘fast
track’ system whilst the other group acted as a control for BPH
patients (but did receive guidelines for another condition, mi-
croscopic haematuria). 

Data were collected on two cohorts of patients, one referred
before and another referred after the introduction of the fast track
service (an indicator of baseline performance). Data were collec-
ted on pre referral general practice management, hospital and ge-
neral practice care following referral and patient outcome. 



mean or proportion. Because each cluster then provides only one data
point, the data can be considered to be independent, allowing standard
statistical tests to be used.

For example, within the URGE trial, the mean waiting times post in-
tervention for each general practice could be calculated (when different
patients are included pre and post, only post data comparisons can be
made using simple analyses) (see Table 3.5). The overall group means
can then be compared using a standard t-test resulting in a significance
of t48 = 3.99, p = 0.0001. This results in an effect size of 0.65 (95% 
CI: 0.53 to 0.81), in other words the waiting time was on average 35%
less in the guideline group. When the size of the clusters vary widely 
it is preferable to carry out a weighted t-test, using cluster sizes as the
weights (Kerry 1998). This weighted analysis returns an effect size of
0.65 (95% CI: 0.54 to 0.78), with a significance of t48=4.72, p = 0.00001.

Standard statistical techniques such as multiple regression can also
be used when data have been summarised at a cluster level. These ana-
lyses, however, can only adjust for cluster-level covariates.

Whilst these cluster level approaches overcome the problem of the
non-independence of the data, they are in general not statistically effi-
cient. They are efficient in the particular case of the analysis of contin-
uous outcomes when there is no variation in cluster size (Donner 1998).

Patient level analysis
Recent developments in the statistical field now allow all the patient le-
vel data to be utilised, whilst accounting for the intracluster correlation;
thus increasing the statistical power of the analysis. 

Adjustments can now be made to simple statistical tests to account
for the clustering effect. For example, test statistics based on Chi-squa-
red or F-tests should be divided by the design effect (as described in the
section on sample size), while test statistics based on the t-test or the z-
test should be divided by the square root of the design effect (Murray
1998). Adjustments for these and other tests such as nonparametric
tests are discussed by Donner and Klar (1994).
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Table 3.5. Post intervention mean waiting times (days) per practice

Practice Intervention Control

Practice A 43.6 .
Practice B 61.6 .
Practice C . 83.9
Practice D . 68.7
. . .

Overall mean 37.8 57.9



In the URGE study, the mean waiting time post-intervention in the
guideline group was 39.4 days and 60.6 days in the control group. If the
clustering effect had been ignored and a standard t-test performed, the
analysis would have resulted in a t-value for the difference between 
groups of 5.11 (with a highly significant p-value of 0.0000001 based on
310 degrees of freedom), and the resulting effect size would have been
0.65 (95% CI, 0.55 to 0.77).

The design effect for the time to first appointment outcome within
the URGE trial was 1.56; hence the revised t-value adjusting for cluste-
ring is calculated:

t-value
=

5.11
= 4.09

√ (design effect) √ (1.56)

resulting in a revised significance level of 0.00003. The 95% confidence
interval can also be adjusted for clustering. The revised 95% confidence
interval is 0.52 to 0.80.

Despite a highly significant difference in waiting times between the
groups, this example illustrates the impact of clustering on the signifi-
cance of trial results. If clustering had been ignored, the analysis would
have returned a spuriously low p-value and overly narrow confidence in-
tervals, over-emphasising the impact of the intervention.

Similarly, there have been advances in the development and use of
new modelling techniques to incorporate patient level data such as
mixed linear models, hierarchical linear modelling and generalised esti-
mating equations. These modelling techniques allow the inherent cor-
relation within clusters to be modelled explicitly, and thus a ‘correct’
model can be obtained. 

The aim of statistical modelling is to identify the main factors that
explain variation in the outcome. In the URGE study factors other than
the intervention might also explain variation in the waiting time, for ex-
ample patient and practice characteristics. When analysing guideline
implementation trials, the primary aim of modelling is to adjust for the
effect of such covariates before the effect of the intervention is tested
rather than to maximise the proportion of variation explained.

An analysis plan or analysis strategy should be developed before any
analysis is undertaken to ensure that the modelling is hypothesis-led
rather than data-driven. The a priori model-fitting analysis strategy 
should identify:
• the covariates which are to be considered for inclusion in any mo-

delling approach to analysis
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• the order in which confounding variables are to be considered for in-
clusion to the model with the intervention variable fitted last (or an
‘intervention × phase’ interaction if pre- and post-measurements
have been taken. (Cook and Campbell 1979).

An example of a model-fitting analysis strategy which could have been
used for the URGE data is displayed in Box 3.2.

Multilevel modelling was undertaken for the URGE study using the
software package MLWin, developed by the Institute of Education in
London. As outlined above, an a priori model-fitting analysis strategy
was developed which identified the order in which covariates were to 
be included in the model. Only after all covariates were included in 
the model was the effect of the ‘intervention x phase’ interaction exa-
mined. After adjustment for the pre-identified covariates, the inter-
action remained significant. The effect size estimated from the multi-
level model was 0.70 (95% CI: 0.55 to 0.91). The resulting t-ratio was
t=2.71, df=307, P=0.004. This indicates that, when all the data are used
in the analysis, the waiting time was on average 30% less in the guide-
line group compared with the control group

An in-depth discussion of all the available modelling methods is 
beyond the scope of this chapter. Researchers should refer to specific texts
such as Murray (1998) for a general introduction to possible methods or
Kreft & de Leeuw (1998) for discussion of multilevel models. Similarly, a
range of statistical software packages is available for the analysis of cluste-
red data sets. A discussion of the more common packages can be found on
the multi-level modelling website: http://www.ioe.ac.uk/multilevel/. For
a discussion of generalised estimating equations, readers should refer to
Burton et al. (1998).

These modelling techniques adjust well for clustering and are most
statistically efficient as all the available data is utilised. They also allow
adjustment for both cluster-level and patient-level covariates. These 
types of analyses are more computationally intensive, however, and
require greater statistical expertise both in the execution of the proce-
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BOX 3.2. 
EXAMPLE OF MODEL-FITTING STRATEGY

• phase (pre/post) – design variable
• practice size – covariate
• intervention (guideline/no guideline)
• intervention x phase interaction



dures and in the interpretation of the results. It is recommended that
statistical advice is sought early in the planning of the evaluation.

Reporting
General standards are available for the reporting of randomised control-
led trials, through the CONSORT statement (Begg 1996), and should be
adopted where appropriate. Currently the CONSORT statement does
not include the specific details required for the appropriate reporting of
cluster randomised trials. Additional information should be included
when reporting cluster randomised trials (Table 3.6)

KEY MESSAGES

• Cluster randomised trials are the optimum evaluative study 
design for guideline implementation research

• Sample size calculations should take account of the cluster
randomised design

• Study power may be increased by the use of matching, strati-
fication or repeated measures within the cluster randomised
design

• Analysis should take account of the cluster randomised design
• The CPP programme has produced a number of tools to aid the

planning of guideline implementation studies
• Expert statistical advice should be sought when planning 

guideline implementation studies 
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Table 3.6. Additional reporting information for cluster randomised trials

Section Additional information required

Design unit of allocation
justification for choice of cluster design

Sample size estimate of ICC
average cluster size
design effect a

number of clusters required

Analysis level at which analysis was undertaken
justification for choice of level for analysis
analysis technique adopted 
(including indication of how clustering was accounted for)

a) desirable but not essential, as it can be calculated from the ICC and the cluster size
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Chapter 4

Economic evaluation of guideline 
implementation strategies

Emma McIntosh

AIMS OF THE CHAPTER

• Provide an introduction to the rationale for the economic
evaluation of implementation strategies

• Examine the specific economic evaluation requirements
within CPP

• Outline the general issues involved in costing within econo-
mic evaluation and more specifically examine those costs of
particular relevance within implementation strategies

• Examine benefit assessment in economic evaluation and more
specifically the issues arising within implementation studies

• Summarise the techniques for bringing costs and benefits to-
gether within an economic evaluation framework 

• Describe the balance sheet approach to the economic evalua-
tion of implementation strategies

INTRODUCTION

The overall objective of the “Changing Professional Practice” (CPP) pro-
ject is the study of how to transfer the results of clinical research into
clinical practice. One subgoal is to learn how best to implement clini-
cally evidence-based guidelines. This subgoal will be attained in an in-
ter-active process between empirical findings from national experi-
ments on the one hand and support from scientists who study the theo-
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retical implications of implementing clinical guidelines on the other.
The result being the development of a multi-disciplinary theoretical
framework aimed at future research in the field. This chapter will sum-
marise the health economics component of this multi-disciplinary
theoretical framework. 

The role for economic evaluation within guideline implementation
research
Clinical effectiveness is an important factor when addressing the issue
of CPP. However, if clinical effectiveness is seen as an isolated end, and
not within the scope of its resource implications, the outcome of the
changed clinical practice might indeed be a health gain for the specific
patient group involved; but seen as a whole, the population might suf-
fer from a total loss of health. Thus, whilst the inclusion of cost consi-
derations may be seen initially as secondary to the effectiveness of the
guidelines themselves, this latter perspective shows that cost-conside-
rations have a direct effect on health and thus should be considered at
the early stages of evaluation. Therefore, the consideration of efficiency
and cost-effectiveness is crucial when deciding how best to change cli-
nical practice. Rosser et al. (1993) surveyed Ontario family doctors
about their knowledge of lipid lowering guidelines and while 78% of the
doctors indicated that they complied with the guidelines, further ques-
tioning revealed that only 5% of the respondents actually followed
them. Such a finding has major cost implications. When resources have
been invested to develop a guideline and yet there is such low usage or
implementation, this can be seen as a waste of valuable resources which
could have been put to an alternative, more beneficial use.

It can be seen that there are two contributions economics can make
in guideline research. Firstly, one can use economics to consider whether
it is worth developing a guideline at all and secondly if it has been deci-
ded to develop a guideline, it is important to incorporate considerations
of cost into the development, dissemination and implementation of the
guideline itself. Addressing the first point involves prior consideration
of the effect of the latter point, namely the costs and benefits of imple-
menting the guideline. It is this issue which this chapter is concerned
with. 

Economics in guideline implementation research to date
There have been few published economic evaluations of guideline im-
plementation studies. However, a number of studies have published
equivalent cost and benefit data in their evaluation of implementation
strategies. Russel and Suarez-Almazor (1997) in their study on clinical
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practice guidelines for radiography of the lumbar spine found that if
published guidelines to reduce the utilisation of radiographs had been
followed, more rather than fewer x-ray studies would have been carried
out. This is an example where the additional costs of implementing 
guidelines would have actually given rise to additional costs with no
benefit (or even dis-benefit) to patients and on grounds of efficiency 
would be extremely cost-ineffective. This study concluded that a more
restricted and cost-efficient set of guidelines should be proposed. On the
other hand, Vollman et al. (1998) show how the implementation of cli-
nical guidelines gives rise to significant savings in material costs in the
health care system.

Aucott et al. (1996) evaluated the effects of an intensive intervention
to implement local guidelines for cost-effective management of hyper-
tension on medication use, and cost, blood pressure control, and other
resource use. A control group received guidelines and usual education
for the cost-effective management of hypertension and the intervention
group received guidelines plus intensive guideline-based education and
supervision. The study showed that intensive implementation of guide-
line-based education and supervision was associated with an increased
use of guideline medications, decreased use of costly alternative agents,
and no reduction in the measured outcomes of care. While the paper
states that there was no increased use in other measured resources in
the intervention group including the number of outpatient laboratory
services, clinic visits or hospitalisations, the paper does not report the
actual cost of implementing the guidelines. The worst case scenario would
be that the costs involved in implementing the guidelines are higher
than the cost savings incurred by using the guidelines. However, it may
be the case that the costs of implementing the guidelines were more
than offset by the resulting savings. A paper by O’Connor et al. (1996)
also reported positive findings in a study evaluating a clinical guideline.
But again the authors do not report the actual costs of implementation,
hence it is difficult to tell whether the costs of the implementation pro-
gramme could possibly have outweighed the resulting cost savings. In-
formation on the implementation costs of both these guidelines would
have provided the reader/policy maker with much more useful data.

A paper by Lauterbach (1998) states that clinical practice guidelines
can be used to achieve optimal utilisation of scarce resources for the me-
dical management of defined patient groups. However, Lauterbach
states that this does not mean that the total amount of resources allo-
cated to these patient groups will be reduced automatically. The paper
discusses examples of different health economic consequences for guide-
line implementation, especially with regards to the cost-effectiveness 

economic evaluation | 79



to therapy and to the total health care budget. Lauterbach states: “The
development of evidence-based guidelines without accounting for cost-
effectiveness of therapy is not reasonable as cost-effectiveness is im-
plied in the definition of guideline objectives. Practice guidelines that
are not taking into consideration health economic data may diminish
the cost-benefit relation of therapy”.

ECONOMIC EVALUATION AND CPP

This section outlines the specific issues involved with the CPP colla-
boration and economic evaluation. Firstly, it should be pointed out, that
as has been found with many of the other contributing disciplines to
this CPP partnership, there is no widely accepted successful way to 
incorporate economic considerations into guideline implementation
research. In fact, it can be said that the apparent complexity of incorpo-
rating costs into guidelines and into deciding whether they are worth
developing has clearly been an obstacle to doing so. Whilst there is no
agreed method as such, there has however been a consensus on the prin-
ciples underlying economic evaluation, why they are important and
why they should be included in implementation research. In addition 
to this, an approach, termed the ‘balance-sheet’ approach (McIntosh,
Donaldson & Ryan 1999), to the economic evaluation of guidelines has
proven a useful framework for outlining the costs and benefits of the im-
plementation research. This has provided a useful starting point, as the
use of such an approach will enable, at the very least, identification of
the relevant margins of change. Measurement and valuation of these
marginal changes is the more complex issue. 

Economic evaluation
Economic evaluation should be seen as a decision making framework
which renders the costs and benefits of any intervention or service ex-
plicit. In doing so, informed decisions can be made about the allocation
of resources to various programmes. The outcome or benefit measure
chosen will decide the actual ‘type’ of economic evaluation carried out,
if a number of outcome measures are chosen, a variety of economic eva-
luations may be performed and the results used as an aid to decision ma-
king. By ensuring that the opportunity costs of programmes are mini-
mised this should ensure the maximisation of well-being to society 
given limited resources.

In the next section, issues arising in the identification and valuation
of costs are considered. The important concepts in costing exercises,
such as: opportunity cost; the margin, discounting; and sensitivity ana-
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lysis were briefly touched on in the CPP sessions and they are outlined
more fully here. Attention will then turn to benefit assessment. Two 
issues are discussed: what is it we are trying to measure; and how can
we measure such factors? It is argued that despite the emphasis on 
health outcomes in recent years, benefit assessment in health econo-
mics should also consider non-health outcomes and process attributes.
This is especially pertinent within guidelines as often it is the process
of care which is most significantly affected or most easily measured as
an indication of success of implementation. Attention is then given to
methods of valuing health outcomes, non-health outcomes and process
attributes. Following this, it is shown how costs and benefits can be 
brought together within a formal economic evaluation. The special case
of guideline implementation however, may not be conducive to this
‘combining’ of costs and benefits in such a decision-science manner;
thus, the technique of the balance sheet approach is proposed and outlined.

An important point to note is that not all possible costs and benefits
have to be or indeed should be included within every economic evalua-
tion. It depends upon the perspective of the evaluators as to which are
the ‘relevant’ costs and benefits. A purchaser may only be interested in
health service costs and benefits whilst an evaluation from the patients
perspective would only be interested in patient costs and benefits not
those associated with the health service. A societal perspective would
consider all feasible costs and benefits to all sectors of society such as
the provider, purchaser, clinician and patient.

PRINCIPLES OF ECONOMIC ANALYSIS: COSTING

Opportunity cost
For an economic evaluation to provide decision makers with reliable
and useful data it is imperative that the costing be carried out in a com-
prehensive manner consistent with accepted techniques. If this is not
the case, the results will be invalid and unreliable hence severely affec-
ting the credibility of the economic evaluation and in turn causing con-
fusion over decisions around adoption of the intervention being consi-
dered. Only when the costs are carefully detailed alongside the benefits
of an intervention can the decision maker decide whether the benefits
are worth the costs involved. There is no point having excellent benefit
data from a well-designed randomised controlled trial, say, when the
cost data with which it is being combined are unreliable. For these rea-
sons it is crucial that any economic evaluation of guideline implemen-
tation studies contain sound costing work. The following section is con-
cerned with the costing principles. However, it is worth bearing in mind
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that this is only half of the information required for an economic evalua-
tion and that cost data are combined with benefit data, of which there
is a section later in the chapter.

The economic concept of cost is “opportunity cost”. This concept 
takes as its starting point the premise that resources are scarce. There-
fore, every time we choose to use resources in one way, we are giving up
the ‘opportunity’ of using them in other beneficial activities. The op-
portunity cost of developing and implementing guidelines is therefore
defined as the benefit forgone from not using that resource in its best 
alternative use. Using this definition of cost, items to be included on the
cost side of an economic evaluation are only those ‘resources’ which
have an alternative use. 

The importance of the margin
An important concept in costing (and benefit) exercises is that of the
margin. The margin is concerned with change. The marginal cost is the
cost of producing one more unit of a programme. Decisions concerning
the allocation of scarce health care resources are usually concerned not
with whether to introduce a service, but rather whether to expand or re-
duce a service. Given this, costing studies should be mainly concerned
with measuring marginal costs. Jacobs and Baladi (1996) address the 
issue of bias in cost measurement each of which reflects the divergence
of ‘cost’ from the desired ‘marginal cost’ measure, these are: scale bias;
case-mix bias; methods bias and site selection. Site selection bias may
occur when a cost, which is taken at one site, may misrepresent the
marginal cost in the average site. This type of bias may be relevant for
implementation studies, and care should be taken to establish costs at
all the relevant implementation sites.

Discounting 
Costs (and benefits) of health care interventions can occur at different
times. For example, in guideline development and implementation 
programmes, as in prevention programmes, costs are incurred early in
the scheme whereas the benefits may stretch years into the future. 
Individuals generally prefer to incur costs in the future (and receive bene-
fits sooner). Given this preference, costs that are incurred in the future
should be given less weight i.e. be discounted. Currently, the UK Trea-
sury recommends a discount rate of 6% (HM Treasury 1982). For exam-
ple, a guideline may be implemented which is costly to develop and 
implement at the outset but gives rise to a number of avoided inap-
propriate treatments and referral. These savings occurring in the future
have to be discounted to reflect the fact that costs occurring in the 
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future impinge less on us that if they are incurred today. As a result, any
beneficial savings arising in the future as a result of the guideline will
have an ‘apparently’ lesser impact upon resources as compared to initial
deve-lopment and implementation costs. 

Sensitivity analysis
Every evaluation will contain some degree of uncertainty, imprecision
or methodological controversy and as a result assumptions will have to
be made (Drummond, Stoddard and Torrance 1987). For example, in im-
plementing guidelines what if there were three outreach meetings in-
stead of two? What would be the effect on costs if the guideline-recom-
mended intervention gave rise to seven days in hospital instead of ten
(the non-recommended but usual practice)? What if development costs
were not included in the analysis because the local version was adopted
from the national guideline and all that was being evaluated was the im-
plementation? How long do the effects of the implementation strategies
last and how long can the benefits be attributed to the implementation
strategies? Sensitivity analysis allows the testing of the sensitivity of
the results to the assumptions made. For a comprehensive summary of
the main types of uncertainty and the corresponding role of sensitivity
analysis in addressing this, see Briggs et al. (1994).

Categorising resources to be included within economic evaluations
Table 4.1 (page 84) provides some guidance on costs to be included in an
economic evaluation of guidelines. In general, it is staffing costs which
comprise the largest component of health care resources. With the im-
plementation of clinical guidelines there may be a large component of
the implementation costs which are due to staff time costs, hence it is
crucial this cost reflect the true opportunity cost of that time. When re-
porting costs they should always be reported in the same year i.e. adju-
sting for the effects of inflation. The implementation of guidelines may
also have an effect on other related services includes the staffing, sup-
plies, overheads and capital costs associated with community, ambu-
lance and voluntary services. Depending on the perspective of the study,
costs to patients, their families and their friends may also require in-
clusion in an evaluation. Finally, indirect costs consist of time lost from
work and costs external to health and welfare services (Donaldson &
Shackley 1997). 
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Table 4.1. Costs and benefits of guideline introduction

Guideline Process Effect on whom? Cost (+ve and –ve) Benefit (+ve and -ve)

Development GP/Clinician • Time and travel costs (£) • Improvement in
(e.g. development • Opportunity cost of time clinical knowledge
meetings) and travel (work & leisure) • Job satisfaction

• Resources e.g. secretarial • Problem solving skills
costs

Rest of NHS • Resources e.g. consumables 
and printing costs

Dissemination GP/Clinician/ • Time and travel costs (£) • Improvement in 
(e.g. outreach Opinion leader/ • Opportunity cost of time clinical knowledge
meetings and Trainer and travel (work & leisure) • Job satisfaction
educational • Problem solving skills
(workshops) Rest of NHS • Resources e.g. consumables

Implementation Patient • Opportunity cost of patient • Improvement in
(e.g. structured time (work & leisure) clinical knowledge
medical records ) GP/Clinician/ • Opportunity cost of GP/ • Job satisfaction

Opinion leader/ Clinician/ Opinion leader • Problem solving skills
Trainer etc. etc.’s time e.g. time 

spent implementing the 
guidelines

• Opportunity cost of time
and resources e.g. change 
in number and length of 
consultations

Intervention Patient • Opportunity cost of patient PATIENT:
(e.g. change in time (work & leisure) • Health outcomes
clinical practice and GP/Clinician • Opportunity cost of GP/ • Quality of life
resulting effects on Clinician time e.g. change • Process benefits
resources and in number and length of • Change in 
patients well-being consultations appropriateness of 
due to guideline Rest of NHS • Opportunity cost of time diagnosis and 
implementation) and resources e.g. change management

in number and length of • Patient satisfaction
consultations, waiting time, • Social outcomes
tests and procedures, 
number of clinics, GP/CLINICIAN/NHS:
inpatient stay, theatre time, • Improved training of
staffing costs, emergency future GPs and
admissions etc. clinicians

Social services • Opportunity cost of time • Improvement in
and resources clinical knowledge

Voluntary services • Opportunity cost of time • Job satisfaction
and resources • Problem solving skills

Total - A summary of the total differences will be presented in +/- natural units of opportunity cost, +/-
monetary units and +/- benefits



COST ISSUES AND GUIDELINE EVALUATION

When considering whether guidelines are ‘worth’ developing in the first
instance, this involves prior consideration of the effect of implementing
the guideline on costs as well as benefits of care. It is important to in-
corporate estimates of the cost of actually developing, disseminating
and implementing guidelines along with the cost/benefit implications
of any change in clinical practice achieved. There is no widely accepted
successful way to incorporate cost considerations into guidelines. The
Committee on Clinical Practice Guidelines (Institute of Medicine 1992)
state that basic, accurate cost data are scarce and often not available and
incorporation of cost data at all ‘decision points’ in a guideline may
make that guideline unwieldy. These points are valid, but also apply to
effectiveness data. Furthermore, they overlook the main problem, nam-
ely that of ‘identifying the margins of change’ i.e. those areas which may
be expanding or contracting as a result of guideline implementation.
Since marginal analysis looks only at the ‘change’, there is no need to
cost elements common to the interventions, only those where a
‘change’ occurs. 

Development costs
Development costs include: time costs of staff attending development
meetings; time spent travelling to and from meetings; and research
costs. There is also the issue of whether to develop a national or a local
guideline. National guidelines may be relatively ineffective (Effective
Health Care 1994); however, if the guidelines are aimed at a large num-
ber of clinicians (e.g. GPs) for a common condition (e.g. low back pain),
then only a small uptake is required for them to be cost effective. How-
ever, if the uptake is relatively low due to a lack of local participation
(i.e. no sense of ‘ownership’ (Maclean 1993)) it may be worthwhile, if
anticipated incremental benefits are sufficient, to spend extra resources
developing local guidelines. Attempts should be made to strike the most
efficient balance between development costs and the dissemination,
implementation and intervention costs. Table 4.1 above outlines some
possible development costs.

Dissemination and implementation costs
According to ‘Effective Health Care’ (1994) educational interventions
requiring more active participation by professionals, such as targeted se-
minars, educational outreach visits and the use of opinion leaders, are
more likely to lead to changes in behaviour. Strategies for implementa-
tion include restructuring medical records and patient specific remin-
ders. Strategies which are nearer the end user and integrated into the

economic evaluation | 85



process of care delivery seem to be more likely to be effective (ibid.). 
Davis and Taylor-Vaisey (1997) show that interventions which are weak
include mailings compared to those strong strategies such as reminder
systems, academic detailing and multiple interventions. These strong
interventions however are likely to be more resource intensive and
hence whilst more effective are also more expensive.

All implementation strategies have associated costs that should be
included within any evaluation, including: additional time spent by the
clinician when using the guideline; patient time costs; and the hardware
and software costs of computer assisted reminders. The potential costs
incurred and benefits of implementation (and dissemination) are listed
in Table 4.1. Finally, the table also outlines a section on ‘Intervention’
with additional costs (or savings) and benefits due to changes in clinical
practice as a result of guideline implementation. This latter cost/saving
arises due to changes in management as a result of the guideline being
effective in changing professional practice. This may legitimately in-
crease costs where the guideline has suggested more tests, procedures or
referrals or may decrease costs where the guideline has suggested a re-
duction in, say, inappropriate referrals or unnecessary tests and proce-
dures. When the effectiveness of a guideline implementation strategy is
being evaluated and data is already being collected on these process va-
riables, a simple addition of the marginal cost to each of these items pro-
vides valuable economic evaluation information at the same time.
Hence, whilst an economic evaluation is often thought of as a separate
study, it is often the case that all the relevant economic variables are 
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Table 4.2. Incremental economic analysis based on 2x2x2 factorial design

Treatment group Cost (+ or -) Benefit (+ or -)

1. Control Mean Baseline costs Mean Baseline benefits

2. Educational intervention only Additional mean cost over Additional mean benefit over 
and above (1) and above (1)

3. Restructured medical record only Additional mean cost over Additional mean benefit over 
and above (2) and above (2)

4. Risk assessment only Additional mean cost over Additional mean benefit over 
and above (3) and above (3)

5. Educational intervention Additional mean cost over Additional mean benefit over 
+ restructured medical record and above (4) and above (4)

6. Educational intervention Additional mean cost over Additional mean benefit over 
+ risk assessment and above (5) and above (5)

7. Restructured medical record Additional mean cost over Additional mean benefit over 
+ risk assessment and above (6) and above (6)

8. Education, medical record + risk Additional mean cost over Additional mean benefit over 
and above (7) and above (7)



inherent within the evaluation of effectiveness and all that is required
is the addition of cost data. Table 4.2 outlines a hypothetical evaluation
comparing the marginal costs and benefits of different implementation
strategies.

TECHNIQUES OF ECONOMIC EVALUATION

Economic evaluation simply refers to the bringing together of the costs
of the implementation strategies with the benefits of the strategies. In
economic evaluation, the costing methods are all the same whichever 
technique is used, the only difference between each of the economic
evaluation techniques are the way the benefits are valued. As noted 
earlier, only when costs and benefits are combined can a decision maker
use the data to make a judgement about whether the benefits are worth
the costs incurred. Hence whilst this chapter has dealt with costs and
benefits separately, it must be remembered that they are equally im-
portant and the economic evaluation is only complete when they are
brought together for a judgement to be made about a programmes’ worth-
whileness. 

Benefit assessment
The inclusion of a health outcome measure is at the discretion of the
evaluator, if the available evidence is sufficiently strong then all that is
required is data on the effect the guideline has on the changing beha-
viour of the health care professional. This data on changed behaviour,
along with the evidence on the effect of this on health outcomes can be
modelled within the economic evaluation. Modelling is simply an exer-
cise on which available data are combined (either manually or using
computer spreadsheets) and the resulting outcome simulated rather
than being observed. This is a powerful technique when the available
data is evidence based, as is often the case for guidelines. 

However, the method by which a guideline is implemented may in-
duce health outcomes arising in a context which has not been quanti-
fied in previous literature, for example the health outcomes may have
been measured and valued in an explanatory way and not in such a prag-
matic implementation context. By including health outcome measures,
one is by no means questioning any previous evidence merely quanti-
fying it within a pragmatic implementation context. Clearly, the method
by which evidence is implemented has varying success as a result of 
varying rates of uptake of the guideline. This is a result of varying rates
of success of implementation strategies and the inclusion of a health out-
come measure simply allows measurement of the success of implemen-

economic evaluation | 87



tation strategies. If one implementation strategy works better than
another, this should directly impact upon health outcomes, hence the
inclusion of such a measure will only serve to strengthen the evidence
of the success of the implementation strategy. Such data, combined
with data on the costs of the implementation strategy will provide rich
data for the policy maker and aid in the decision of whether the guide-
line costs are justified by the benefits. 

Richman, Scott and Kornberg (1998) included health outcome mea-
sures in their implementation evaluation of the outpatient component
of an evidence-based disease management initiative. They measured the
health status of children with asthma. In doing so, they can potentially
provide high quality ‘useful’ cost-effective data for decision makers.
Rush et al (1998) in their paper on consensus guidelines in the treat-
ment of major depressive disorders note “whether guidelines actually
improve outcome is largely uninvestigated, although a recent study of
depressed patients in primary care found that using guidelines did im-
prove outcome but at an increased treatment cost”. They state that the
clinical and economic impact of guideline-driven treatment for the severe
and persistently depressed deserves study. Without inclusion of this out-
come measure, the intervention would have been misleading as it would
have appeared costly but at no extra benefit, which was not the case.
Schell et al (1998) included measures of quality in their evaluation of
the implementation of guidelines for the administration of periopera-
tive antibiotics in bowel surgery. The results showed improvements in
4 of the quality indicators as well as modest cost savings. 

Further to this, the implementation of a guideline may give rise to
changes in the way a service is provided, in terms of the personnel in-
volved, the process by which care is delivered, the setting in which care
is delivered, the waiting time for care, the tests and procedures involved
and so on. Hence, whilst there may be evidence on the actual interven-
tion there may be little available evidence on patients valuation of these
other process and non-health attributes. Health economics as a disci-
pline has benefit assessment tools which are able to capture peoples’
valuations of these changes and hence should be included within an im-
plementation study where these effects are likely to occur. Exclusion of
such valuations in an implementation study which has, say, streamlined
the way a service is provided as opposed to providing major health chan-
ges, may underestimate the benefit of this to patients if such data are
not collected. 

The following section examines the techniques of economic evalua-
tion. It is worth bearing in mind that whilst the costing exercise will
probably be mandatory within any implementation economic evalua-
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tion, it may be the case as outlined earlier, that there is in fact available
benefit data which can be modelled alongside the cost data.

Economic evaluation
It is important to distinguish between costs and benefits within an eco-
nomic evaluation. It is all too common for cost savings to be included
as benefits when they are in fact negative costs (Donaldson & Shackley
1997). Benefits which may be included within a balance sheet of guide-
line implementation, other than health benefits where they occur may
include: adherence to the guideline, improvement in clinical know-
ledge; appropriateness of diagnosis and management; patient satisfac-
tion; and improvements in process of care. 

The three principal economic evaluation techniques are: cost-effec-
tiveness analysis (CEA); cost-utility analysis (CUA) and cost-benefit
analysis (CBA). The technique(s) chosen will be determined by whether
the question being addressed is concerned with allocative efficiency or
technical efficiency. An allocative efficiency question is concerned with
‘whether’ to allocate resources to a given programme. All health care
programmes have to compete for scarce health care resources. These
‘competing’ health care programmes may include, for example, devel-
opment and implementation of evidence-based guidelines for the pre-
vention of deep vein thrombosis (DVT), the expansion of gynaecological
services, the introduction of intensive care services and the develop-
ment and implementation of guidelines for urology care. An allocative
efficiency question would be: Should there be an expansion of surgery
for hernia repair or should there be investment in the development and
implementation of guidelines to improve the appropriateness of refer-
rals in urology? In contrast, technical efficiency is concerned with
‘within programme’ efficiency i.e. ‘how best’ to provide a given service.
The resources, or budget allocated to a programme, are taken as given
and the issue is simply ‘how best’ to provide that service. A technical 
efficiency question would be: When implementing evidence-based guide-
lines to prevent DVT, is it best to implement the guideline using 
restructured medical records or educational outreach meetings?

Cost-effectiveness analysis
Cost Effectiveness Analysis (CEA) is used to address questions of tech-
nical efficiency. It examines the effects of at least two competing alter-
natives ‘within a fixed budget’. A ratio for each alternative is provided,
the numerator being cost and the denominator the health effect. Such
effects are measured in uni-dimensional terms i.e. life years saved or
heart attacks prevented. The cost-effectiveness ratio produced is, there-
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fore, a measure of ‘cost per unit of effect’. The alternative with the lowest
cost per unit of effect, or cost-effectiveness ratio, is the preferred choice.
Hence, CEA is only useful if an implementation study is interested in
only one outcome, e.g. % increase in appropriate referrals. The main limi-
tation of CEA, not only in guideline implementation research but more
generally, is that the unit of effect must be uni-dimensional. Hence, im-
portant effects may need to be excluded from analyses as a result of this.
For example, in some implementation strategies, there may be impor-
tant non-health outcomes and process outcomes which are valued by
the patients but which could not be included in the uni-dimensional 
ratio. Another form of CEA is cost-minimisation analysis (CMA), this
technique is used where the outcomes are identical and the comparison
becomes one of costs only.

Cost-utility analysis
The benefit measure traditionally used in cost utility analysis (CUA) is
the quality adjusted life year (QALY). QALYs were developed to take 
account of quality of life as well as quantity of life. To estimate QALYs,
expected life years gained from given health care interventions are esti-
mated and combined with information on the quality of these life years
(via the estimation of utilities). CUA can be seen as an improvement on
CEA as it attempts to combine more than one outcome measure, and 
takes account of both quality and quantity of life. The number of QALYs
achieved from a health care budget will be maximised by allocating re-
sources to those interventions with the lowest cost per QALY ratio. The
use of CUA in evaluating guideline implementation would only be sui-
table where it was expected that there would be a resulting effect on the
quality of life (QOL) of patients as a result of the implementation stra-
tegy. This may be the case where the guideline was not based on QOL
data and information was required on the effect on QOL upon imple-
mentation. 

Whilst CUA has become synonymous with QALYs, the technique
can potentially be broadened to include measures of utility that take ac-
count of health outcomes, non-health outcomes and process attributes.
Such an approach is appealing for implementation evaluators, as many
potential changes due to implementation are of the non-health and pro-
cess type. Using such an approach within a CUA framework, a cost per
‘util’ could be estimated rather than a cost per QALY. Utilities could be
estimated using conjoint analysis (CA) (Ryan 1996). CA is a technique
for establishing the relative importance of different attributes in the pro-
vision of a good or a service. These different attributes may be health,
non-health and process attributes – all of which are likely to be impor-
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tant in successful guideline implementation. For example, the success-
ful implementation of a guideline to improve the appropriateness of uro-
logy referrals will not only change the number of appointments a uro-
logy patient will have to attend, but the management of the patient will
change which may possibly mean more tests and investigations. This
change in the management regime and changes in hospital stay, as well
as possible changes in health outcome may be valued differently by the
patient compared to their valuation of the traditional situation. Hence,
there are many potential effects, which require inclusion if guideline
implementation strategies are to be fully ‘valued’ in terms of health,
non-health and process effects. This approach is in its infancy in health
economics and further research is needed to look at how utility scores
estimated from conjoint analysis studies can be used to address techni-
cal efficiency and allocative efficiency questions. 

Cost-benefit analysis
Cost Benefit Analysis (CBA) is commonly used to address allocative ef-
ficiency, though it can also be used to address technical efficiency. Tra-
ditionally CBA requires all cost and benefits to be measured in com-
mensurate units, usually money. Costs can then be directly compared
with benefits. However, as a result of such monetary valuation of bene-
fits, no ideal CBA has been carried out in the field of health care, despite
the titles of many articles bearing the name (Zarnke, Levine & O’Brian
1997). Many cost benefit studies often turn out to be a comparison of
costs incurred and savings accrued. However, this clearly involves only
a comparison of costs with no consideration to the valuation of health
benefits in monetary terms (Birch & Donaldson 1987). 

Whilst there has been some progress in methods of monetary valua-
tion of the benefits of health care, there has also been progress in using
CBA as a framework for evaluation. This following section will examine
the balance sheet approach, a proposed, practical prescription for the ap-
plication of CBA. 

Balance sheet
The balance sheet approach is a form of CBA which can be used to iden-
tify who bears the costs and who reaps the benefits from any change
(McIntosh, Donaldson & Ryan 1999). Costs and benefits can be mea-
sured in physical units which seem both natural and appropriate. This
approach adopts the definition of costs and benefits, outlined above,
whereby: all effects on resource use are counted on the cost side, and all
effects on patients’ well being are counted on the benefit side (Birch &
Donaldson 1987). Whilst the next stage in a CBA, as defined in health
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economics, would require that all costs and benefits be valued in mo-
netary terms, this is often not feasible or practical. The balance sheet 
approach, however, advocates that available monetary values can be 
augmented by other measures of cost and benefit – measures of quantity
(e.g. numbers of referrals) and measures of time (e.g. time spent waiting
for a consultation). This further highlights the role of CBA as an aid to
decision making rather than as the sole criterion for those decisions 
(Sugden & Williams 1978); and it supports the view of Culyer, who,
while recognising the imperfections of CBA in practice, also recognised
its importance as a framework for decision making: “A good CBA will:
identify relevant options for consideration; enumerate all costs and bene-
fits to various relevant social groups; quantify as many as can be sen-
sibly quantified; not assume the unquantified is unimportant; use dis-
counting where relevant to derive present values; use sensitivity analy-
sis to test the response of net benefits to changes in assumptions; and
look at the distributive impact of the options” (Culyer 1985). 

Gramlich (1997) also supports this approach to CBA, stating “Bene-
fits and costs should be quantified when they can be and not when they
cannot be, but whether quantified or not they should never be ignored.
Even when they cannot be quantified, perhaps because they involve 
weighty matters of life and death, there are ways of setting up the ana-
lysis to focus public decisions properly”. Whilst the balance sheet ap-
proach can be seen as a type of CBA in its own right, it can also be seen
as the first stage in a CBA, i.e. as a means of outlining the benefits 
before monetary valuation. Whichever it is used for, it can be seen as a
useful decision making framework in implementation research where
the magnitude of the margins of change in terms of cost and benefit are
still, in many respects, still unknown.

In Table 4.3, a hypothetical example of the balance sheet approach is
presented. In this hypothetical example, the costs and benefits of devel-
oping and implementing a guideline to improve the appropriateness of
urology referrals are presented. Included are costs in terms of guidelines
development and implementation costs (e.g. staff costs and resources).
Other cost implications in terms of preparation and freed-up clinic slots
are reflected in their natural units because “monetary savings” would
not necessarily reflect their true opportunity cost. Benefits are reported
in terms of reduced waiting times, wellbeing improvements from redu-
ced emergency admissions and reduced number of appointments, as
well as improved satisfaction. 

In this hypothetical example, it is clear to see how there would be
problems with using a standardised quality of life questionnaire to 
quantify such a multitude of health, non-health and process effects on
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both patients and carers. Further, such quantification and, in a bid to
adhere to convention, collapsing, of such effects into a cost-effective-
ness ratio, may be done without consideration of any loss of useful in-
formation in this act. An economic evaluation can constitute a list of
costs and benefits of alternative options and still provide useful infor-
mation, arguably more useful than a cost-effectiveness ratio which is
unable (by definition) to capture the many possible effects occurring.
Often a description of the various effects on all the affected parties in a
balance-sheet format may provide a more realistic and informative al-
ternative to trying to estimate a cost-effectiveness ratio which, in fact,
says nothing about the true effects or their diversity. At the very least,
a balance sheet approach allows identification and measurement of the
various effects on both costs and benefits occurring in guideline imple-
mentation. If this serves to identify one single effect, which then trans-
forms the analysis into a CEA then the balance sheet has served a pur-
pose.

CPP PROJECTS AND CBA

Many of the CPP project teams did not have assistance from an econo-
mist. Hence, whilst many were keen to include economic considerations
into their evaluations it was often not possible and not feasible to in-
clude economic considerations when the remit was to establish effec-
tiveness first and foremost. However, it is in fact possible to identify the
areas where the economics could have (and have in many instances)
been slotted into each of the projects. The Danish project using compu-
ter assisted decision support (see Appendix, page 198) also has a variety
of outcomes, which could benefit from a CBA approach. The primary
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Table 4. 3. Hypothetical example of the balance sheet approach in valuing the 
implementation of an initiative to reduce waiting time

Costs (+ve or –ve) Benefits (+ve or –ve)
• Guideline development costs • Short waiting time of 1 week 
• Guideline implementation cost (compared to 7 weeks) 
• Annual equivalent resource cost to develop • Increased wellbeing due to avoidance 

and update guideline of emergency admissions by 20%
• 20 Hours ad hoc preparation, travel time • Increased wellbeing (or utility) from 

and administration having to attend one less appointment
• Reduced emergency admissions by 20%, • Increases wellbeing through earlier 

therefore cost savings treatment and reassurance
• One less outpatient appointment to attend • Improved patient satisfaction

per patient (£41 per patient)
• 300 Freed-up clinic slots (resource saving)
• Patient time & travel cost savings of 50% 

(resource saving)



objective of this study is to evaluate the change of professional behaviour
of the clinicians and the resulting quality improvement of the therapy.
Parameters being measured, which could also be incorporated into an
economic frame-work include: costs of development and implementa-
tion of the guidelines (e.g. costs of developing the computer software
and capital costs); frequency of use of the computer system by clinici-
ans and the opportunity cost of this time; duration of treatment and the
cost; the frequency of patient information and the value of this infor-
mation to patients; and clinical outcome i.e. relative duration of the 
patients’ INR being within the therapeutic range. The CBA’s balance
sheet could incorporate the many potential costs and benefits of this study.

The Spanish CAMBIE project (page 216) may also find the CBA 
approach useful as a framework for an economic evaluation. The objec-
tive of this study is to produce and implement clinical practice guide-
lines aimed at reducing the unexplained variability and the rates of
inappropriateness in patients with coronary heart disease. This study is
estimating the change of physicians’ behaviour after implementation of
guidelines using feedback assessment of their clinical practice. The
costs included in this study are the development and implementation of
the guidelines. The cost of academic detailing, adaptation to local cir-
cumstances and feedback are all costs of the intervention. The costs in
terms of opportunity cost may include staff time forgone, capital costs,
time and travel costs, costs of academic detailing in terms of staff time
forgone and resources, time spent during feedback and so on. These
costs should be set aside the benefits, namely: rates of appropriateness
and the resulting health gain or non-health gains of this reduced inap-
propriateness. Reduced inappropriateness may also have the effect of
changing the management of patients in terms of reduced GP appoint-
ments, avoided outpatient appointment or even avoided hospital stay.
Patients can place value on each of these possible beneficial effects
which can be set aside the costs of the intervention and a decision made
as to whether the cost of the intervention is worth the added gain in
terms of health, non-health and process outcomes.

The Danish LysAMI project (page 195) is concerned with optimising
the treatment of patients with myocardial infarction using the imple-
mentation of evidence-based clinical guidelines. Successful implemen-
tation of the guideline was expected to result in increased thrombolysis
treatment rate and a quicker process of care in patients who met the treat-
ment indications. The cost of developing and implementing the guide-
lines can be estimated as well as the costs/savings in the management
of patients as a result of any changed professional practice. For example,
increased thrombolysis treatment rates may give rise to avoided myo-
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cardial infarction and hence give rise to savings in health care resources.
Any savings in health care resources would have to be netted from the
cost of developing and implementing the guidelines and set aside the
benefits of the changed practice. In addition however there is also the
added costs of the treatment being promoted in the guidelines which
will have to be included as a cost, i.e. the cost of acetylsalicylic acid and
thrombolytic treatment. The available evidence of the relationship be-
tween the treatment and the patient outcomes in this study means that
changes in process measures can be used as reliable proxies for changes
in health effect. As a result, it may be possible to directly estimate effects
on health as a result of changed professional practice. In this situation,
a CEA framework could be applied. However, since there are also chan-
ges in the process of care which patients may value, a conjoint analysis
approach within a CBA may be more informative. With 16,000 Danes
suffering from myocardial infarction, any change in professional prac-
tice which gives rise to treatment benefits and possible resource savings
can be translated into a significant economic effect.

The Dutch CARPE (page 209) project is concerned with the imple-
mentation of guidelines for cardiovascular care with the aim of impro-
ving care for patients with cardiovascular risk indicators or diseases in
general practice with trained facilitators. The central question in this
study is whether and to what degree the care for patients with cardio-
vascular risk factors or diseases can be effectively improved by imple-
menting this package of guidelines. This study has clearly outlined the
costs and the benefits of the study. The possible effects of an improved
quality of care as a result of the successful implementation of the guide-
lines on the quality of life and on the patient’s satisfaction are being in-
vestigated. By combining the costs of the intervention with the effects on
QOL (however measured) or satisfaction, a cost-effectiveness analysis of
the guideline implementation strategy can be carried out. Given this, the
additional costs and additional health effects arising due to the imple-
mentation of the guidelines can be estimated and a decision made as to
whether these additional costs are worth the addition benefits.

CONCLUSION

There is no doubt that some types of guideline implementation strate-
gies offer the potential to change professional practice and hence im-
prove the effectiveness and efficiency of health care delivery. However,
if they are designed without regard to efficiency there is a danger that
they will lead to a net reduction in overall health in society. Throughout
the CPP workshops it appeared that the main barrier to the economic
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evaluation of guideline implementation strategies has been the percep-
tion of the complexity of the task. Hopefully now, this perception of
complexity of identifying, measuring and valuing the costs and benefits
within guideline introduction will be overcome, to some extent, by use
of the ‘balance sheet approach’ as a framework for evaluation. However,
by using the balance sheet approach as a starting point it may be that
within this broad framework there transpires a clear case for using a nar-
rower CEA or CUA approach. In this case, the balance sheet approach
will have served a useful purpose. According to Williams (1994) ‘Infor-
mation on cost-effectiveness should influence clinical practice through
practice guidelines (...) in principle there should be no resistance to this.
After all, the objective of cost-effectiveness analysis is to ensure that the
limited resources at our disposal are used to bring about the maximum
improvement in people’s health’. 

KEY MESSAGES

• It is imperative that the opportunity costs of implementation
strategies be identified, measured and valued

• To carry out a full economic evaluation, data are required on
both the costs and the benefits of implementation research

• The various techniques of economic evaluation are useful for
combining the costs and benefits of implementation strategies
within a comprehensive framework

• The balance sheet approach is a pragmatic CBA method for
identifying and measuring the costs and benefits of guideline
implementation strategies
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Chapter 5

Qualitative methods in implementation
research

Nikki Rousseau, Elaine McColl, Martin Eccles, Lesley Hall

AIMS OF THE CHAPTER

This chapter aims to outline the role of qualitative methods
within implementation research, and to suggest techniques
which could be appropriate in specific situations. While a variety
of potential applications for qualitative methods are discussed,
the main examples are given from the COGENT (Computerised
Guideline Evaluation in the NorTh of England) study, which in-
volves qualitative research alongside a randomised controlled
trial.

WHAT IS QUALITATIVE RESEARCH?

“Qualitative research involves the collection, analysis and interpreta-
tion of data that are not easily reduced to numbers. These data relate
to the social world and the concepts and behaviours of people within
it.” (Murphy et al. 1998).

Qualitative research is an attempt to present the social world, and per-
spectives on that world, in terms of the concepts, behaviours, percep-
tions and accounts of the people it is about. It is inductive; it generates
theory from the data (as opposed to using data to test theory); it is 
holistic – it is concerned with context; and it appreciates that the social
world is complex and tries to take this into account.
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Qualitative research can be distinguished from quantitative research in
terms of its aims and methods of data collection and analysis:

An understanding of these differences is useful as it helps to explain the
confusion amongst some quantitative researchers about the aims and
methods of qualitative research. However, it is possible to place too
much emphasis on these differences; in reality boundaries are blurred.
Instead of arguing about the rights and wrongs of each approach, there
needs to be an understanding of how the different methods can comple-
ment each other.

WHY USE QUALITATIVE RESEARCH WHEN STUDYING INTERVENTIONS?

Qualitative research is often described as “naturalistic” – that it is use-
ful for studying people in their natural settings. Why then would we
want to use it when looking at the effectiveness of interventions? Ran-
domised controlled trials (RCTs) are rightly considered the gold stan-
dard in evaluative research. The increasing use of the RCT to evaluate
tech-nologies other than drug interventions has not been without diffi-
culty; these problems have required the development of appropriate
methodology (see Campbell et al. in this volume). When rigorously con-
ducted, the RCT, which amongst other attributes, minimises bias and
can prove causation, is an extremely helpful method of testing the effe-
ctiveness of a given intervention. For certain other types of questions,
however (Why does this work? How does this work? Where do we go
from here?), it is less appropriate.
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Quantitative Qualitative

Dominant paradigm Positivist Antipositivist
Natural science model Does not believe that natural 
Aims to find the general laws which science model is appropriate for all 
will explain and predict behaviour research

“Explanation by understanding” 1)

Research aims To test hypotheses To generate hypotheses

Research questions How many? Which? What? Why?
Generally wants to fit individual Seeks to understand what makes this 
cases into groups individual case different

Research methods Sampling – large, random, Sampling – small, purposive
statistically representative
Data collection – standardised Data collection – flexible
Analysis takes place after Analysis and data collection happen 
data collection simultaneously

Notes: 1) Bryman (1993) 



This may be illustrated by reference to evaluations of the effective-
ness of specialist stroke units. Early RCTs left many questions unan-
swered. For example: to what extent were good results simply due to the
fact that stroke units were a new initiative staffed by highly motivated
professionals? In practical terms a policy maker trying to apply the fin-
dings to another situation, would need to know what a stroke unit 
should consist of in terms of staff, size, facilities, etc. Understanding ex-
actly how a stroke unit is different to standard stroke care and then iden-
tifying the elements leading to improved results is an extremely complex
problem. A recent meta-analysis (Stroke Unit Trialists’ Collaboration
1997) concluded that organised stroke unit care did lead to better out-
comes for patients. However, while some of the more recent RCTs had
collected information about the organisation of stroke units they had
done so in a fairly ad hoc way. Thus, when they described the characte-
ristics of stroke units which made them effective, the authors of the
meta-analysis acknowledged that:

“several methodological problems exist with this approach to analys-
ing stroke unit services. Firstly the information was obtained from the
trialists who ran the stroke units and we were not able to obtain infor-
mation from all staff who provided the conventional care. Therefore
our findings could be biased by the expectations of the trialists as to
which stroke unit features may or may not be effective. Secondly this
was largely a retrospective analysis and in some cases specific ques-
tions could not be answered by the trialist or were not explicitly stated
in the original published reports” (Stroke Unit Trialists’ Collaboration,
1997).

Qualitative research could have helped people understand how exactly
a stroke unit worked and how this was different from the conventional
model of stroke care. It could have been used to identify what factors
were particularly important to the stroke units’ success and how care
could be further improved. Having done this at an early stage in the
testing of stroke units, later models could have optimised the stroke
unit model or tested different models against each other.
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Some possible questions for qualitative research:

Some of these questions (e.g. which aspects work better than others)
could be addressed by quantitative evaluation, but only after the initial
domains have been established through qualitative work. 

RELATIONSHIP BETWEEN QUALITATIVE AND QUANTITATIVE

EVALUATION

Qualitative research can be used alone; it can also be used alongside 
quantitative research either before, during or after an intervention or
implementation period.
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How does this work? 
What processes take place? Is there a smooth implementation or
a catalyst which suddenly makes it take off? What is the catalyst?

Are we really seeing what we think we’re seeing? 
Is the copy of the guideline dog eared because of frequent usage
or because its being used as a coffee mat? Is the GP really spen-
ding all that time interacting with the computer or is it on in the
background while his consultation carries on regardless?

Why does (or doesn’t) this work? 
What aspects of this service do people like and what could be im-
proved. Why? How could it be improved?

Where do we go from here? 
How could the intervention be improved next time? Develop-
ment of further research questions; development of hypotheses
for testing quantitatively. 

What (if any) have been the implications for this intervention
beyond the immediate outcomes of quantitative interest? 
Has the stroke unit led to similar innovations in other areas of
the hospital? Or conversely has the siphoning off of enthusiastic
staff and consultant time led to a reduction of morale in the ge-
neral medical wards?



Some uses of qualitative research when used alongside quantitative:

Before Questionnaire development
Optimising the intervention

During Investigating processes
Providing context

After Explaining unexpected findings

Before a quantitative evaluation
It is now fairly widely accepted that the validity of a questionnaire is 
increased when it is based on an early phase of qualitative interviewing
to establish the domains of interest and the language of choice of the 
population to be surveyed (Oppenheim 1992; Juniper et al. 1996). When
questions have been devised, cognitive interviewing can help to ensure
that they are user friendly and interpreted in the way intended.

As well as helping develop valid and user-friendly questionnaires,
qualitative research could be used to optimise an intervention by iden-
tifying the requirements of the patients or health professionals who are
to be the target of the intervention. 
• Observational work and interviews could be carried out and docu-

mentary evidence (e.g. minutes of meetings) gathered to identify ex-
isting processes so that an intervention as far as possible works with
rather than against peoples’ existing systems of work. Similarly, qua-
litative methods could be used to design additional training to help
people adapt to the requirements of the intervention. 

• Important contextual information could be gathered; for instance, in
general practice it might become apparent that administrative staff
play a vital role in certain activities so that an intervention which
took this into account would be likely to be more successful than
one which did not. 

• Strategic work could be carried out; group and individual interviews
could be used to ask people what they would like; focus groups might
be particularly good for suggesting new ways of doing things. 

Qualitative research throughout an intervention or implementation
study
Although quantitative methods “can demonstrate that causal rela-
tionships exists, they are less useful in showing how causal processes
work. Qualitative methods often allow the researcher to get inside the
black box of experimental and survey designs and to discover the
actual processes involved. Qualitative research is particularly good for
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developing explanations of the actual events and processes that can
lead to specific outcomes. In this way, qualitative methods can yield
theories and explanations of how and why processes and outcomes oc-
cur” (Kaplan and Maxwell 1994). 

In clinical research, it is not enough to know that drug x works. We
need to know in biochemical terms how and why it works; if we under-
stand this, then we might be able to find something that will work even
better, or to anticipate side effects. Similarly, in the social world, the use
of opinion leaders can promote behaviour change (Thomson et al. 1998).
However, to be able to replicate and optimise their use, we need to be
clear how to identify opinion leaders and to understand why they have
influence over others. In general, the more complex an intervention, the
greater the need to understand the mechanism by which it works.

Qualitative research may be even more helpful where quantitative
research can demonstrate a relationship but it is not clear whether the
relationship is causal or the direction of the relationship. Some contex-
tual information is commonly gathered in RCTs, and subgroups whose
behaviour, experiences or outcomes differ from the main findings may
be highlighted. However even where such data are gathered, quantita-
tive findings have limited success in telling us why these groups are dif-
ferent. 

Another important evaluative role for qualitative research refers to
the intervention itself. Behavioural interventions are very complex –
and it is possible to lose track of what is really going on. What was 
envisaged in the research plan may not be the intervention that finally
takes place.

“The answer to why a program was ineffective may even reduce to the
simple fact that it was not in reality operative: it existed only on paper”
(Hyman et al. 1962, pp 74-5).

One study used video analysis of GP – patient consultations where com-
puterised guidelines were used. This led to the identification of “verbal”
and “physical” prescriptions; the GP first tells the patient that they are
going to prescribe a certain drug (the verbal prescription) and then turns
to the computer to actually produce a (physical) prescription. By that 
point it is too late for the computer to give advice; the prescription has
already been given (Wilson 1999). So although the computer is in the
consulting room, and the GP may even be using the system, he is not
using it interactively in the way intended. Thus the intervention is not
operative in the way envisaged. Hulscher et al. (chapter 7 in this volume)
explore further the potential for qualitative research to assist in under-
standing the intervention.
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Exploring unexpected results
While the ideal might be to conduct qualitative research alongside 
quantitative, thereby reducing the chance of obtaining unexpected re-
sults, this is not always possible. Much can still be gained in the event
of unanticipated findings from conducting qualitative research with
participants to explore why this might have occurred. For example,
where it is possible for the intervention to remain in-situ, observational
work could be done to identify any problems. Alternatively, focus groups
could be convened with the targets of the intervention to learn about
participants’ experiences.

Triangulation
The use of qualitative and quantitative research together allows the pos-
sibility of triangulation. Triangulation refers to the integration of mul-
tiple data sources in research. The term stems from techniques in sur-
veying or navigation whereby collecting more than one source of data
leads to increasing confidence about your position (Campbell and Fiske
1969; Denzin 1970). Triangulation can also be “within method”; e.g. the
use of observation and interviews in qualitative methods; the repeating
of surveys at multiple time points in quantitative research. It is more
powerful (and potentially harder to use) the more disparate the sources
of the triangulated data.

“The effectiveness of triangulation rests on the premise that the weak-
ness in each single method will be compensated by the counterbalan-
cing strengths of another” (Jick 1983).

When applied to quantitative and qualitative data, triangulation can be
used to validate results from each method but can also be used to gene-
rate new information, i.e. as an integral part of the analysis. 

TECHNIQUES OF QUALITATIVE RESEARCH

Given the importance of well-conducted quantitative evaluations in
implementation research, qualitative evaluations will often be taking
place alongside these. This is the route we have chosen to take in the
COGENT study. The remainder of this chapter therefore focuses parti-
cularly on how to use the methods together although much of the con-
tent will be applicable to qualitative research that stands alone. A brief
introduction is given to the issues arising at each of the design, sam-
pling, data collection, analysis, and reporting stages in qualitative re-
search. There follows a discussion of the COGENT study, focusing in
particular on design and sampling issues.
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Research question
It is important to be clear about the research question as choices made
at the design, sampling and data collection stages will affect the ability
of the qualitative study to answer this. It is important to be clear at the
outset whether the qualitative study is intended to be a stand alone
study which is complementary to but entirely separate from any quan-
titative element, or whether it is primarily intended to illuminate the
findings of the quantitative study. The implications of this decision are
discussed in the section on sampling in the COGENT study.

Design
Quantitative research is usually classified in terms of its overall study
design (randomised controlled trial, cohort study). By contrast, qualita-
tive research has tended to be categorised in terms of its methods of data
collection (focus groups, observation; e.g. Fitzpatrick and Boulton
1994). Perhaps because of a reluctance to “fix” the study at too early a
stage, qualitative researchers tend not to speak of design in a way that
is familiar to quantitative researchers. Yet design is still very important
to qualitative research. In applied health research it is seldom either
possible or desirable to allow qualitative research to be a truly organic
process. Therefore it is advisable to give some thought early on in a qua-
litative study to such questions as: 
• do I want to follow people over a period of time or will a single snap-

shot be enough? 
• is the organisation an important part of my research question; do I

need to consider interviewing a number of people within the same
organisation, or would it be better to look at people from a range of
different organisations?

• do I want a “control” group; do I want to understand how this is dif-
ferent from other systems, or am I primarily concerned with under-
standing this system?

Sample 
Sampling in qualitative research is described as “purposeful”. The aim
of the sample is not to cover a statistically representative part of the po-
pulation, but to ensure that the range of relevant behaviours and/or at-
titudes relevant to the research question is covered (Mays and Pope
1995). In the grounded theory approach (Glaser and Strauss 1967) the
sample is not pre-set at the start of the research. Instead, sampling de-
velops in response to theory which itself develops as data is collected
and continues until the researchers are confident that no new or conflic-
ting evidence remains unidentified. Researchers deliberately seek out
the cases that do not appear to fit the patterns being uncovered, rather
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than aiming to make generalisable statements about the sample stu-
died. The use of a sampling frame (an example is given in the descrip-
tion of COGENT below) can help to ensure that sampling is systematic
and transparent. As with a quantitative study this sampling frame 
should be based on the research questions and take into account what is
already known or hypothesised.

Data sources and collection
Many techniques of data collection are available to the qualitative re-
searcher:

The methods of recording data are important in qualitative research and
generally need to be as full as possible (to enable researchers to return
to the “raw data” when necessary). Audio and video recording can be in-
valuable, particularly in interviews – where it is generally impossible to
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Participant observation Researcher takes an active role in the organisation 
being studied. Researcher can trouble shoot problems,
adapting intervention to suit case. This can be very use-
ful if the aim is to optimise the intervention.

Non-participant observation For example, of practice meetings or patient consulta-
tions. Whilst the impact of a researcher cannot be to-
tally eliminated, the researcher observes without offe-
ring advice or attempting to alter the course of events.

Video Variation on the above, particularly suitable if detailed
analysis of interaction (e.g. patient-doctor) and conver-
sation are required. 

Individual interviews Of varying structure and depth. In “semi structured” in-
terviews, the researcher will have a fixed list of topics to
cover. In unstructured interviews only a very broad out-
line of the area interest will guide the interview; the in-
terviewees priorities will determine exactly what is co-
vered. Both what people say and how they say it may be
of interest. Qualitative interviewing is highly skilled
work and needs to be carried out by researchers who are
very clear about the objectives of the study.

Focus groups Useful for obtaining views from a number of people in a
short space of time. Group processes are inevitable;
when studying a group of people (as in a GP practice)
this can be a bonus (for example in uncovering impor-
tant details about relationships within the organisation
or because people within the organisation will challenge
their colleagues over a discrepancy between what they
claim to believe and what they actually do (Kitzinger
1995)).

Documents Minutes of meetings, annual reports or pre-existing 
guidelines can be valuable sources of data.



record data at the same time as generating it by relevant questioning.
The tapes are then transcribed; sometimes by the researcher as part of
the initial process of (re)familiarisation with the interview. 

Analysis
Just as sampling in qualitative research is not carried out solely at the
start of a project, so analysis is not carried out solely at the end of a qua-
litative study. Ideally, analysis should commence as soon as the first
data has been collected, to enable the sample and data collection to be
developed and refined. This also allows the researcher to know when
“data saturation”, the point at which new data collection is no longer
adding anything to the analysis, has been reached.

Depending on the aim of the research different types of analysis can
be carried out, e.g. looking not only at content (e.g. the consultation is
about treatment for asthma) but who talks (e.g. doctor dominates the
conversation) and the type of interaction (e.g. doctor is being directive).

In practical terms, qualitative analysis consists of a process of rea-
ding through transcripts and other data, identifying themes, coding data
(applying these themes to data) and then drawing together themes and
cases. This process can be done manually (the “Framework” method
[Ritchie and Spencer 1994] is popular) or with the help of a computer.
There is sometimes confusion about the role of a computer in qualita-
tive analysis; it is primarily a tool for helping the researcher manage the
large and complex dataset and does not replace to researcher in the task
of reading through transcripts and identifying and applying themes.
Whether the task is done manually or with a computer it must be done
systematically and not simply by reading through notes until a quote is
found to support a particular theory.

Reporting the results of a qualitative study
When presenting the results of qualitative study it is important to:
• Make transparent the process of data collection and analysis – the 

reader should know enough about the methods used to be able to 
repeat the process if they wished to.

• Present enough data for the reader to be able to judge whether the in-
terpretations made by the authors are fair.

• Present enough information about the cases presented for the reader
to be able to relate the cases presented to other situations. 
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EXAMPLE: DESIGN AND SAMPLING ISSUES IN THE QUALITATIVE

ELEMENT OF THE COGENT STUDY

The COGENT case study
Within COGENT (see box below), the RCT will tell us the effect of
computerised guidelines on process and outcome of care but will tell us
little about how or why change is brought about. This is the area that
the case study will allow us to explore. These questions are vitally im-
portant to the deve-lopment of knowledge and technology in this area
and will make the findings of the RCT much more useful to researchers
and policy makers. Thus we might expect the case study to examine
whether there are prac-tical problems with the implementation of the
guidelines, and why any observed variation in use exists.

Design
In the COGENT study we chose a case study design for the qualitative
aspect to the evaluation. A case study is a research design that involves
a very detailed study of an individual or organisation (the “case”). Mul-
tiple sources of data are commonly used to draw up a comprehensive 
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THE COGENT STUDY

COGENT is the evaluation of computerised guidelines for the
management of two common chronic conditions managed in pri-
mary care: asthma and stable angina. The study is funded by the
UK National Health Service National Research & Development
Programme and is run by a collaborative trials group from a num-
ber of university departments. The study comprises a randomi-
sed controlled trial (evaluating impact of guidelines on process
and outcome of care using secondary data and before and after
surveys of patients), an economic evaluation and a case study.
The intervention is the computerised delivery of the North of
England evidence-based guide-lines for asthma and angina
(North of England Evidence Based Guideline Development Pro-
ject 1996a and 1996b). GP practices from the north of England
were invited to participate if they were using a MEDITEL or
EMIS computer system, and had a majority of partners using the
computer interactively during GP-patient consultations. Each
practice will receive a computerised version of one of the guidel-
ines and a paper version of both. If practices already have guidel-
ines for one or both of the study conditions, the process of study
guideline implementation may allow a degree of customisation
in line with their current practice, to encourage ownership of the



picture of the case. Thus a case study will include various types of qua-
litative data collection; observational work, interviews etc., and often
also incorporate some quantitative data (though in a qualitative case
study, analysis is predominantly qualitative in nature). A case study 
design was considered most appropriate for two main reasons:

Implementation is a process
Implementation is not a one-off event but rather a process, with several
stages which take place over time. We wanted to be able to understand
these stages. Unless we investigated the implementation over the whole
period there was a danger we might miss something important.

Health professionals do not act in isolation
This is one reason why case studies are becoming popular in health ser-
vices research. While behaviour change ultimately has to take place at
the level of the individual, interventions often take place at the practice
level; indeed it may be difficult to stop an individual level intervention
spreading to the practice. Similarly social and organisation factors be-
yond the individual will affect the success of an intervention. The indi-
vidual health professional will be acted on by various forces both within
and outside the practice; similarly they will exert forces on their envi-
ronment. In quantitative research this is the rationale for cluster rando-
misation as Campbell et al. have discussed in chapter 3 of this volume. 

Whilst much variation in the use of computerised guidelines appears
to be at the level of the individual, the social and organisational setting
(the most important aspect of which is the practice) provides important
context for the intervention. The use of case studies will allow us to
gather information about the context of the evaluation in a way which
would not be explicit in a design where the focus was on individual GPs
selected from various different practices. The practice itself is a case,
and the individual health professionals within the practice are also ca-
ses. This type of design with both practice and individuals as units of
analysis is known as an embedded design (Yin 1984).

For practical reasons (data collection needs meant post-hoc exchange
of practices between the RCT and the qualitative element was not pos-
sible; resources did not allow for recruitment and training of additional
practices) it was not possible in COGENT to develop the sample of prac-
tices once the intervention period had started. This also meant that the
sample of individuals would be limited to those in the practices we
chose. 

Our first decision was whether to choose, as cases, practices within
or outside the RCT. This decision is related to the research question –
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whether understanding what happens in the research processes sur-
rounding the RCT (rather than purely the intervention itself) is of 
interest. We had various approaches available to us for the selection of
case study practices:

Possible sampling strategies where qualitative and quantitative re-
search is conducted together:

In COGENT we went for the second approach; to use practices eligi-
ble and willing to take part in the RCT, but which would not be inclu-
ded. At this stage we had not preselected either the RCT or case study
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Approach Pros Cons

Use units taking part in This is the only option if no Risk of contamination of RCT e.g. 
quantitative study additional units available. because interviewer acts as 
(RCT practices in COGENT) Ensures any implications of a reminder to use the guidelines, 

research activities surrounding overloading practices with the 
the quantitative study are picked data collection requirements 
up (e.g. patient activity in of both methods
response to questionnaires 
prompts action)

Use units eligible1) and Allows implementation in Additional practices required. 
willing to participate in qualitative research practices May not pick up issues to do with 
quantitative study but not to be closer to “real life”; research activities which are specific 
included (i.e. part of not contaminated by survey to the quantitative research and which 
sampling frame for activities might affect the success of the 
quantitative study) implementation (e.g. in COGENT RCT 

practices had to run time consuming 
computer searches which may have 
led to negative feelings towards 
the study)

Use units willing to Answers the question Resources needed for extra practices, 
participate but not “what would be the impact of or reduces resources available to study 
eligible for quantitative the intervention in practices main research question
study which are different from those in 

the quantitative study” 
(in COGENT – because they were 
already using a version of the 
guidelines or because they were 
not using the computer 
interactively)

Use practices not As above; tackles the question In COGENT we were restricted to 
previously recruited for about implementation in practices using certain computer 
study RCT different situations suppliers because of the huge software 

costs. We had already approached all 
those practices within easy reach of 
the research team

1) Practices eligible for participation in the RCT are those with an EMIS or Meditel computer system, those with more than 
one partner (to ensure sufficient patients for the patient outcome survey) and those where over 50% of partners are 
using their computers “interactively” (for viewing clinical data during a consultation and for acute prescribing).



practices so we needed a method of choosing the case study practices
from the total pool of practices available to us. 

Whilst it was important when developing the sampling strategy to
take into account what was already known (for example about indivi-
dual and organisational behaviour and human – computer interaction),
we wanted to remain open to other possibilities. We therefore decided
to include a random element to the sampling strategy. We allocated all
the practices situated too far from Newcastle for it to be feasible to in-
clude them in the case study, to the RCT. We then randomised the re-
maining practices to be in the RCT or in the pool for selection for the
case study. We then selected case study practices from the pool on a pur-
poseful basis (if there had not been practices in the pool which met our
criteria we would have taken practices from the RCT group – however
this did not prove necessary).

The following features have been hypothesised to influence the suc-
cessful implementation of an innovation
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Features of the individual GP Attitude to guidelines, computers and the research study 
and team

Current use of computers and guidelines

Features of the organisation Presence of a strong advocate for the guidelines and/
or for the study

Presence of enabling administrative or structural features

Type of computer system

Features of the innovation Ease of use

Appropriateness

Compatibility with existing practice (size of change required)



These features informed our choice of practices, though we did not
always have data which allowed us to use the criteria directly.
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COGENT General practice sampling frame

Criteria Theoretical basis Sampling strategy

Similar to RCT practices Primary purpose of case study is to illuminate Broadly similar proportions 
findings of RCT, therefore it is important that to the RCT practices in the 
practices are not too dissimilar to RCT practices areas outlined below
in the following areas:

Computer system We thought that the implementation of At least two of each 
computerised guidelines might prove to be computer system in our 
technically neater on one or other system sample of 6
or that there might be some other effects to 
do with the computer (training and back up, 
self selection effects) which would enhance 
implementation

Fundholding wave There is some evidence that fundholding At least one non 
practices might be more responsive to change fundholding practice and at 
and positively inclined towards innovations least one phase one 
than other general practices. There might be fundholding practice
additional features associated with fundholding 
that would encourage practices to use the 
computerised guidelines

Training practice As above. Vocational training practices Not more than half of our 
should have a positive attitude to teaching sample were training 
and research and will have to meet certain practices
organisational standards.

Number of partners We felt that practice organisation and A mixture of larger and 
communication between partners might differ smaller practices
between small and large practices and that 
this might affect the uptake of the guidelines

Part time partners We felt that part time partners might find it Some practices having 
more difficult to adopt the changes. part time partners

Already have guidelines These practices might be more positively A mixture of practices 
for asthma and or inclined towards guidelines. Alternatively, having and not having 
angina differences between the two guidelines might guidelines

be a disincentive to use the computerised 
guidelines

Have some partners We were interested to see the impact of Some (but not all) practices
not using computer a computerised guideline system on those having some partners not
interactively partners not currently making as much use making interactive use of

of computers as their colleagues the computer



SAMPLING OF INDIVIDUALS

At the individual practitioner level, sampling in COGENT is using 
several approaches:

Pre-intervention
• All contact persons (the person the practice identified as “best to

contact about COGENT issues”) within practice 
• People identified as useful data sources during a preliminary inter-

view with contact person 
• Results of an attitudes and experience questionnaire completed by

GPs and practice nurses (including both typical and extreme cases)
• Other people who become relevant as theories develop (e.g. inter-

views with health professionals may lead us to hypothesise that prac-
tice managers are key and they could then be interviewed).

Post-intervention
• Follow up of original cases
• People mentioned during interviews
• Computer use log files (recording amount and type of interactions

with the computerised guidelines) to identify new cases (as well as
informing discussion with existing cases being followed).

Post RCT
• Individuals from the RCT could be used to explore whether experi-

ences in the case study practices were shared in the RCT sites.

Patients
Patients are clearly a crucial component in health services research. For
the purposes of the COGENT case studies we decided that our primary
focus was the health professional; we might observe patients in the con-
sultation but we would not interview them directly. Where implemen-
tation research involves patients more directly (e.g. patient held guide-
lines), it would be desirable to include interviews with them.

KEY MESSAGES

Most implementation evaluations would benefit from the inclu-
sion, at appropriate points, of qualitative approaches. Good quali-
tative research is not easy, and careful thought needs to be given
to each of the stages of design, sampling, data collec-tion, analysis
and reporting of results.
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FURTHER READING

The following texts may be useful for those wishing to use qualitative
methods within implementation research:
Patton MQ 1987: How to use qualitative methods in evaluation.
Yin RK 1984: Case study research: Design and methods.
For exact references, see below.
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Chapter 6

Methods for identifying barriers and 
facilitators for implementation

Michel Wensing, Miranda Laurant, Marlies Hulscher, Richard Grol

AIMS OF THE CHAPTER

This chapter describes and discusses a range of observational
research methods that can be used for identifying the barriers and
facilitators for changing professional practice in health care.

INTRODUCTION

Successful implementation of clinical guidelines and research evidence
into practice is determined by a wide range of factors. For example, Dutch
general practitioners (GPs) who were asked to implement guidelines on
cholesterol had doubts about the cost-effectiveness of cholesterol scree-
ning for some of the patient categories described in the guideline; pre-
ventive services did not have a high priority for the GPs who were reluc-
tant to interfere with patients’ life-style; providing these services was
time consuming, as three cholesterol measurements were needed ac-
cording to the guidelines (Van der Weijden 1998). Such concerns are of
course legitimate, but it is desirable to know them well before imple-
menting a guideline. These are examples of typical barriers that impede
the adoption of clinical guidelines. There may also be identifiable faci-
litators that enhance the implementation process. For example, support
to a guideline from a well-known and well-reputed local professional
may encourage others to apply the guideline in their clinical work.
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In more general terms, factors that influence change of clinical prac-
tice may be related to the knowledge, skills and attitudes of the clini-
cians or to the social, organisational, economic and legal context in
which they work (Lomas 1996). Insight into such factors is important
because implementation strategies that take into account the relevant
barriers and facilitators for change are expected to be most effective
(Grol 1997); and this is important also because there is evidence that the
effect of implementation strategies is usually modest at best (Grimshaw
1995, Oxman 1994, Wensing 1998). 

When barriers and facilitators for change are measured before an im-
plementation strategy is chosen and applied, an intervention can be tai-
lored to the targeted clinicians and their work setting. Such tailoring ba-
sed on explicitly identified barriers and facilitators is not yet common:
a systematic review of studies on continuing medical education showed
that this was done in only 18% of the educational interventions studied
(Davis 1995). Empirical evidence on the effectiveness of tailored strate-
gies based on barriers/facilitator analysis is scarce, even if most theories
on behaviour change would suggest that such an analysis should be
made. Educational theories suggest that learning needs should be asses-
sed with gaps analyses; behaviouristic theories talk about incentives
and sanctions; and management theories are interested in describing
inadequate fits within or between systems. 

Identification of barriers and facilitators during or after an imple-
mentation process may help us understand why a guideline or an inter-
vention was effective in some practices, but not in others. For instance,
the effect of any intervention to improve cholesterol management may
be higher in larger practices, because there is more supporting staff than
in small practices, and this might be discovered through targeted studies.

This chapter addresses how barriers and facilitators can be studied.
But as the experience in this particular field (guidelines implementa-
tion) is scarce, the following is an overview and discussion of seemingly
relevant methods, more than a systematic review of evidence-based
strengths and weaknesses of each method.

MATERIALS AND METHODS

The overview of observational methods is based on: (a) a secondary ana-
lysis of a review of implementation studies (Wensing 1998), focused on
the identification of barriers and facilitators for change and on the me-
thods that were used for that; (b) computerised searches in Medline and
Psychlit (period 1980-1997), focused on specific methods that were 
thought to be useful, followed by snowball sampling in the publications
found; (c) suggestions and examples from researchers working on im-
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plementation studies. We considered all studies on the dissemination
and implementation of innovative procedures or technologies in clini-
cal practice: our scope was broader than clinical guidelines, because we
did not want to exclude relevant studies.

BARRIERS AND FACILITATORS

Barriers and facilitators are defined as factors that actually prevent or
enhance, respectively, changes in clinical behaviour. For a global classi-
fication of barriers and facilitators for change we refer to the CPP frame-
work described in chapter 2, which can be used as a checklist for consi-
dering potentially relevant factors. This chapter focuses on characte-
ristics of the clinicians and their work setting that can be observed to in-
fluence implementation. We do not discuss planned interventions to
implement guidelines (such as education or feedback) or characteristics
of the guidelines (such as their format or specificity), although these
also may influence guideline uptake. 

Variations in clinical behaviour, such as number of tests ordered,
surgical procedures performed or adherence to a specific guideline may
be related to barriers or facilitators for change. For instance, test orde-
ring is related to clinicians’ attitudes toward uncertainty, difficulties in
using the rational decision-analytic approach, or perceived patients pre-
ferences (Grol 1996). Insight into these factors can be gained from stu-
dies on variation of clinical practice. Other factors are related to the
change process itself; these emerge in the process of changing routines,
but are difficult to predict beforehand. For instance, a clinician may
enjoy discussions about clinical guidelines with colleagues, or experi-
ence unforeseen financial consequences after improving the practice or-
ganisation to meet guideline recommendations.

Perceptions and opinions that clinicians have of barriers or facilita-
tors for change may be adequate or inadequate. They are relevant if they
influence changes in behaviour: the perceptions may be unrealistic, but
real in their consequences. On the other hand, factors that actually in-
fluence behaviour change may not be perceived by clinicians. A well
known example of this is shown by a study where CME was only effec-
tive in clinical areas that had low priority for clinicians (Sibley 1982).

A crucial consideration is whether factors that influence behaviour
change can be manipulated. For instance, age of the clinician may be a
predictor for test ordering, but it cannot be changed. However, age may
be a proxy measure for specific beliefs and attitudes which might be
changeable. Identification of barriers and facilitators with the aim to de-
sign or modify implementation strategies should focus on factors that
can be changed.
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ROUTINE DATA/DATABASES

In most health care systems data on clinical procedures (referrals, pre-
scriptions, test ordering, etc.) are collected routinely. Such data may
also be collected for a specific study. In both cases the data can be used
to hypothesise – or at best: determine – which factors influence clinical
decision making as barriers and facilitators. Ideally, this analysis starts
with the development of explanatory models which are then tested on
the available data. For instance, between 50% and 90% of decision 
making on prescriptions could be predicted with decision making 
models (Segal 1985, Chinburapa 1987, Denig 1988). The use of data on
clinical procedures is probably most useful to verify the relevance of 
different factors on a large scale, but its feasibility depends on the availa-
bility of the data and skills to analyse these adequately. An example of
the use of routine data is given in Box 6.1.

SURVEY METHODS

Written questionnaires for clinicians have often been used to identify
perceived barriers and facilitators for implementation of guidelines or
innovations in health care. An advantage is that large numbers of re-
spondents can be included in a study at a reasonable cost. The problem
is finding out the extent to which these perceptions or attitudes are re-
lated to actual behaviour. Psychological research suggests that often
there is only a moderate relationship between attitudes and behaviour,
but this relationship may be different for perceptions. We believe that
the identification of barriers and facilitators should not be based on a
survey alone, but that a survey may be useful to generalise factors iden-
tified in an in-depth study.
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BOX 6.1 
HEALTH CARE UTILISATION FOR LOW BACK PAIN (Rossignol
1996)
A prospective cohort study (n=2147 patients) was performed in
Quebec, Canada, to analyse use of health care in relation to cli-
nical guidelines on low back pain. The guidelines advice to use
imaging tests in absence of alerting symptoms only after 1 month
and when considering surgery. 4.5% of the patients received
these tests at least once, often with a delay of 2-5 months. The
study showed more testing for patients with specific diagnoses
(OR=4.5), for those living in rural areas (OR=2.0) and in primary
occupations (OR=2.4). 



Questionnaires on guidelines
A large number of questionnaires on guidelines (attitudes, uptake etc.)
has been developed (see chapter 9). These questionnaires differ in focus,
type of questions and answering format.

Foci may be clinical guidelines in general, a limited set of guidelines,
a specific guideline, or specific recommendations within a guideline.

Types of questions may be recall or knowledge of the guideline; opi-
nions on the guideline; perceived barriers and facilitators for imple-
mentation.

Answering format can be for instance 5-point Likert scale (agree-
disagree), yes/no questions, other formats.

See example in box 6.2.
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BOX 6.2 
NEWTON ET AL. (1996) IN ENGLAND USED A QUESTION-
NAIRE SENT TO 300 GPS ON ATTITUDES TOWARDS CLINICAL

GUIDELINES:
Focus
3 guidelines:
- Asthma
- Radiology
- Diabetes

Types of questions
1. Questions on knowledge/recall of guidelines
2. Questions on attitudes regarding guidelines
3. Questions on barriers and facilitators for implementation

Answering format respectively
1. 3 items on knowledge of the content of the guidelines 

(5-point scale, ‘never heard of’ to ‘very familiar with’)
2. 13 items on guidelines in general (5-point agree-disagree). Ex-

ample: ‘narrow clinical freedom’
3. 7 items on feeling that a range of persons or agencies pressure

to use guidelines (5-point scale: ‘strong pressure’ – ‘no pres-
sure at all’). Example: MAAG. 8 items on likely impact of
methods used to facilitate the uptake of guidelines (5-point
scales, ‘very likely to make me use the guidelines’ to ‘not at
all likely’). Example: Reminders from source.



Our empirical basis does not make strong evidence-based recommenda-
tions possible, but our experience with interviewing clinicians on guide-
lines suggests that the questions should focus on a specific guideline or
a limited set of guidelines.

Questionnaires on specific cases
The problem of the weak relationship between perceptions and actual
behaviour may be overcome to some extent by filling a questionnaire
shortly after applying a guideline. Experience with this method is limi-
ted and it may be too time consuming (Box 6.3). Nevertheless, we be-
lieve that this method deserves further attention in future research.

Questionnaires on potential determinants 
Numerous potential determinants of the variation in clinical behaviour
and behaviour change have been derived from various theories. Exam-
ples include use of information sources (communication and innova-
tion diffusion theories); learning style and learning needs (adult learn-
ing theory); self-efficacy – the perception that a task can be performed 
(social learning theory); and opinion leaders for the targeted clinicians
(innovation diffusion theories). Written tests of knowledge can also be
included in this category as some insights or skills are needed for most
changes (cognitive theories). Written questionnaires (example Box 6.4)
have been developed and (sometimes) validated to measure such factors,
and some of these are supported by empirical evidence.

The usefulness of questionnaires depends on the actual relevance of
the studied factor for change in clinical behaviour. For instance, the re-
lationship between competence (as assessed by a test of knowledge) and
performance is moderate at best (Rethans 1996). Usefulness also de-
pends on the validity, reliability and feasibility of the questionnaire it-
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BOX 6.3
A QUESTIONNAIRE ON CASES OF DEFENSIVE BEHAVIOUR (Van
Boven 1997)
Defensive behaviour is a clear deviation from usual behaviour
and good practice in order to prevent complaints or criticisms by
the patient or her family. Over a one-year period 16 family physi-
cians with 31343 patients recorded all episodes of care involving
an order for laboratory tests, diagnostic imaging, or both
(n=8897). The physicians selected one or more reasons to order
each test from a fixed list of clinical considerations. In addition,
they recorded whether they acted defensively for every test order.



self, which is difficult to separate from the factor being studied. These
questionnaires cannot be recommended for practical planning of imple-
mentation strategies before further research on the relevance of diffe-
rent factors is available.

INTERVIEW METHODS

Oral interviews with clinicians, usually face-to-face but sometimes by
telephone, have been used to identify perceptions and opinions regar-
ding guidelines or other innovations (see Box 6.5). Although the pro-
blem is again to what extent actual behaviour is related to clinicians’
answers to the question, the advantage compared to questionnaires is
that the interviewer can ask for clarification and underlying motivation.
The method is time consuming, and often only a small number of cli-
nicians can be interviewed, which may limit the generalisability of the
results. 
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BOX 6.4
AN EXAMPLE ON SOURCES OF INFORMATION (Dolan 1997)
Sample: 46 physicians on one hospital, USA.

Focus: Published decision analysis 

Types of question and answering format
• Questions on awareness and understanding. Format: 3 items

on understanding, training and interest regarding decision
analysis (answering scale unknown)

• Questions on actual use and experience. Format: 1 item on
use of a published decision analysis to guide management of a
patient (answering scale unknown)

• Questions on attitudes and preferences. Format: 13 items on
helpfulness of 13 interventions to improve use of decision
analyses (4-point scale, not helpful at all big help). Example:
Easy access to latest review of the topic from your office. 
3 questions on level of interest in educational activities to
learn about decision analyses. Example: on-time educational
session.



GROUP METHODS

Group methods, like surveys and interviews, focus on perceived barri-
ers and facilitators. The communication between group members helps
to identify factors that may not be raised in individual approaches. A
number of approaches have been developed, which differ with respect to
their aims and the structuring of the communication between indivi-
duals in the group.

Focus group interviews
These interviews with 4-12 participants are loosely structured, focusing
on 2-4 topics, and moderated by a facilitator (Morgan 1988). This method
has been useful in identifying barriers and facilitators, but focus groups
may be difficult to organise with busy practitioners. When feasible, focus
groups can be useful as a first step to identify potentially relevant factors.

Other group methods
Brainstorming generates ideas in face-to-face interaction between par-
ticipants who respond to each others’ suggestions to identify new ones,
without criticising any ideas. Groups of clinicians may use this tech-
nique to identify perceived barriers and facilitators for change, but prac-
tical examples related to implementation of innovations in health care
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BOX 6.5
EXAMPLE OF AN INTERVIEW METHOD: USE OF GUIDELINES IN

PRIMARY CARE IN THE UNITED KINGDOM (Langley 1998)
The framework for interviewing 20 GPs included opening com-
ments to elicit GPs’ overall views and perceived problems; possi-
bilities of addressing problems with an evidence-based approach;
perceived need for information; information-seeking behaviour
(source, storage, retrieval); guidelines as a source of information
(amount, content, presentation and assimilation); evaluation of
information in assisting everyday decisions; perception of guide-
lines as authoritative/gold standard/use in litigation; difficulties
experienced (knowledge gaps and patient characteristics) and
how guidelines might help.

The audiotaped interviews were transcribed and analysed 
using a grounded theory approach. The raw data were divided into
simpler text units, which were compared in order to identify 
groupings of similar notions. The first analysis was on a small part
of the data. This process was repeated, using more data and adjus-
ting categories until it included as much of the data as possible. 



settings were not identified. Brainstorming may be a useful element of
a focus group interview.

Consensus methods, such as the nominal group technique and the
Delphi procedures (Box 6.7), are used to create consensus in a group of
clinicians by means of structured feedback of individuals’ answers to 
other group members. Face-to-face interaction between participants is
limited or absent. These methods can be used to determine the percei-
ved relevance of different barriers and facilitators, so that an implemen-
tation strategy can be focused on the most relevant factors.

DIRECT OBSERVATION METHODS

Direct observation of actual events or situations may be adequate when
other methods for identifying barriers and facilitators cannot be used for
some reason, or when other methods need to be supplemented to
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Box 6.6
FOCUS GROUP INTERVIEWS WITH GENERAL PRACTITIONERS,
RHEUMATOLOGISTS AND PATIENTS ON CARE FOR RHEUM-
ATOID ARTHRITIS (Pollemans 1996)
A written survey among general practitioners (GPs) and rheuma-
tologists on barriers for mutual collaboration showed a difference
of perspective between the two professional groups. The majority
of the GPs thought that diagnosing RA is their task, while the
rheumatologists thought that they should be involved. In order
to understand the different views and identify opportunities for
collaboration between the two professional groups, focus group
interviews were performed. Seven GPs, three rheumatologists
and seven RA patients were recruited. Separate meetings were 
organised for each of these groups. The participants received a
summary of the survey findings before they attended the focus
group interviews. The interviews with GPs and rheumatologists
focused on their opinion about these findings. The interviews
with RA patients focused on expectations on and experiences
with health care. The interviews were performed by one researcher
as a facilitator and another who made extensive notes. The par-
ticipants were encouraged to discuss with each other, not with
the researchers. The results were analysed and organised in diffe-
rent themes. It was concluded that general practitioners and 
rheumatologists have different ideas about appropriate care for
RA patients.



strengthen the conclusions to be drawn. However, the relevance of ob-
served factors for actual behaviour change cannot directly be observed.
Conclusions are based on comparisons between situations where
change took place and those where it did not.

Participant or non-participant observation
A trained observer can be used to observe actual events and situations
in a specific clinical setting. This observer may participate in the nor-
mal routines, for instance as a (simulated) patient or a care provider, or
the observer may be non-participating. There are several methodologi-
cal problems, such as the possibility that the observer influences the
care providers and patients, if these are aware of the observations, and
the possibility that the observer looses his or her independent judge-
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Box 6.7
A DELPHI-PROCEDURE TO IDENTIFY CONDITIONS FOR

PREVENTION (Van Drenth 1998)
A Delphi procedure was used to identify organisational and ad-
ministrative aspects of prevention of cardiovascular diseases in
general practice. Ten general practitioners and ten practice assi-
stants, with expertise or special interest in cardiovascular disease
prevention, were invited. The members of the panel remained
anonymous to each other in order to prevent direct personal com-
munication.

A set of 29 aspects of health care was selected by the research
team from the literature, from discussions with experienced pri-
mary care teams, and from visits to relevant research projects.
These aspects referred to requirements for systematic case-fin-
ding and monitoring of persons at high risk of developing cardio-
vascular disease. In three successive questionnaires the panel
members were asked to identify the most crucial requirements,
taking the feasibility in day-to-day care explicitly into account.
In the second and third questionnaires a selection of arguments
for and against each aspect were presented and requirements
were reformulated when appropriate. The members of the panel
were invited to add guidelines or to formulate new requirements
when considered necessary. To be selected or rejected as a prac-
tice guideline, 80% of the members of the panel had to express
the same opinion on a condition. Furthermore, at least 70% of
the general practitioners and at least 70% of the practice assi-
stants had to share the opinion.



ment, because of involvement in the situation. Observation is often
time consuming and expensive, so its feasibility may be limited. Never-
theless, it can provide important information that could not be obtained
with other methods.

Clinician self-observation
The clinician may observe his/her own behaviour for instance by filling
in a questionnaire on actual behaviour directly after a consultation. It is
unclear to what extent such answers are valid; some researchers claim
that this is basically a survey method. Empirical evidence on the vali-
dity of self-report is limited, but an unpublished pilot study showed ac-
ceptable correlation between self-registration, observation by a non-
participating observer and scoring of audiotapes of the consultations
(Spies 1998, personal communication). The method can be time consu-
ming for the clinicians involved and therefore less feasible. The advan-
tage of self-registration is that it can also be used to document clinici-
ans’ considerations which cannot be observed by another individual.

ANALYSIS

Barriers and facilitators for change are not always labelled as such in the
data, and interpretation may be needed. In observational studies, com-
parisons between different situations may be needed to identify relevant
factors. When barriers and facilitators have been identified, the analysis
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Box 6.8
PARTICIPANT OBSERVATION OF INFORMATION TRANSFER IN

PRIMARY CARE CENTRES (Diwan 1997)
The influence of situational factors on the transfer of informa-
tion in hyperlipidaemia management was studied in Swedish 
primary care. Participant observation was done at regular inter-
vals in two community health centres. A three-month period of
participant observation at two health centres included inter-
views with key persons in the staff. There were repeated con-
tacts over 18 months with 12 men at one of the health centres
which participated in a screening programme for prevention of car-
diovascular diseases. Data were recorded through ethnographic
observation and detailed notes performed during the fieldwork
period. More focused studies of 28 interactions between nurse
and patients during information talks applied both observation
and tape recording.



may take different approaches: a ranking of the different factors accor-
ding to their perceived importance or an analysis of the predictive value
of different factors for actual behaviour or behaviour change. Further-
more, the analysis may focus on the total population of clinicians and
patients studied, or on subgroups that may have different barriers and fa-
cilitators.

CONCLUSIONS

This chapter provided an overview of methods to identify barriers and
facilitators for implementation of clinical guidelines or research evi-
dence. In the absence of conclusive evidence, a combination of in-depth
studies identifying barriers and facilitators with large scale studies mea-
suring the relevance (and proportion) of these factors in specific popula-
tions of clinicians and patients seems most useful. In-depth methods 
often use small and qualitative data sets, for instance interviews with
individuals or groups and participant observation. Large studies may use
written surveys or analyse data on clinical performance. Surveys are
probably most useful if they refer to concrete experiences, so case-spe-
cific questionnaires are an interesting approach.

Further research is needed on the usefulness of the different methods
in this context. Most importantly, we need to know which methods
help the most to design more effective implementation strategies and/or
help to explain the variation of effectiveness of an implementation stra-
tegy across different units or clinicians. The current lack of evidence is
an important barrier in the process of identifying barriers and facilita-
tors for change.

KEY MESSAGES

• Identification of barriers and facilitators for implementation
of clinical guidelines probably helps to design more effective
implementation strategies

• A range of potentially useful methods for identifying barriers
and facilitators for change is available, including surveys, in-
terviews, group interviews and direct observation.

• A combination of in-depth studies to identify barriers and fa-
cilitators and large scale studies measuring the relevance of
these factors in a specific population of clinicians and patients
seem most useful

130 | changing professional practice



RECOMMENDED LITERATURE

1. Oxman AD, Flottorp S. Chapter 8: An overview of strategies to
promote implementation of evidence based health care. In: Silagy C,
Haines A. Evidence based practice in primary care. London: BMJ 
Books 1998.

2. Grol R. Beliefs and evidence in changing clinical practice. Br Med J
1997; 315: 418-421.

REFERENCES

Chinburapa V, Larson LN, Lyle Bootman J et al. Prescribing intention and the relative
importance of drug attributes. A comparative study of HMO and fee-for-service physi-
cians. J Pharmaceut Market Management 1987; 2: 89-105.

Cohen HR, Garwood H. Intervention to reduce telephone prescription requests. Can
Fam Phys 1997; 43: 1952-1957.

Davis DA, Thomson MA, Oxman AD, Haynes RB. Changing physician performance.
A systematic review of the effect of continuing medical education strategies. JAMA
1995; 274: 700-705.

Denig P, Haaijer-Ruskamp FM, Zijsling DH. How physicians choose drugs. Soc Sci
Med 1988; 27: 1381-1386.

Denig P, Haaijer-Ruskamp FM. Descriptief besliskundig onderzoek op het gebied van
voorschrijfgedrag (Descriptive decisionmaking research on prescribing behaviour).
Huisarts en Wetenschap 1998; 41: 274-279.

Diwan VK, Sachs L, Wahlstrom R. Practice-knowledge-attitudes-practice: an explora-
tive study of information in primary care. Soc Sci Med 1997; 44: 1221-1228. 

Dolan JG. A survey of clinicians’ opinions regarding the value of published decision
analyses as sources of clinically useful information. Med Decis Making 1997;17: 427-
430.

Grimshaw JM, Freemantle N, Wallace S, Russell I, Hurwitz, B, Watt I, Long A, Shel-
don T. Developing and implementing clinical practice guidelines. Quality in Health
Care 1995; 4: 55-64.

Grol R, Van der Weijden T, Wensing M, Te Giffel M. Effectiveness of methods and in-
terventions to implement guidelines and change professional behaviour. Nijmegen:
Centre for Quality of Care Research, 1996 (in Dutch).

Grol R. Beliefs and evidence in changing clinical practice. Br Med J 1997; 315: 418-
421.

Langley C, Faulkner A, Watkins C, Gray S, Harvey I. Use of guidelines in primary
care-practitioners’ perspectives. Family Practice 1998; 15: 105-111.

Lomas J. Teaching old (and not so old) docs new tricks: effective ways to implement
research findings. In: Dunn EV, Norton PG, Stewart M, Tudiver F, Bass MJ. Dissemi-
nating research/changing practice. London: Sage Publications, 1996.

Morgan DL. Focus groups as qualitative research. Beverly Hills: Sage (Sage University
Paper Series on Qualitative Research Methods 160), 1988.

identifying barriers and facilitators | 131



Newton J, Knight D, Woolhead G. General practitioners and clinical guidelines: a sur-
vey of knowledge, use and beliefs. Br J Gen Pract 1996; 46: 513-517.

Oxman AD. No magic bullets. London: North Thames Regional Health Authority,
1994.

Pollemans MC, Gorter S, Rethans JJ, Van der Linden S, Grol R. A matter of perspec-
tive: Final report on the project collobaration between general practitioners and rhe-
umatologists with respect to rheumatoid arthritis. Maastricht: NHH/WOK/NVR re-
port, 1996 (in Dutch).

Rethans JJ, Westin S, Hays R. Methods for quality assessment in general practice. Fam
Pract 1996; 13: 468-476.

Rossignol M, Abenhaim L, Bonvalot Y, Gobeille D, Shrier I. Should the gap be filled
between guidelines and actual practice for management of low back pain in primary
care. The Quebec experience. Spine 1996; 21: 2983-2899.

Segal R, Hepler CD. Drug choice as a problem solving process. Med Care 1985; 23:
967-976.

Sibley JC, Sackett DL, Neufeld V et al. A randomized trial of continuing medical edu-
cation. N Engl J Med 1982; 306: 511-515.

Van Boven K, Dijksterhuis P, Lamberts H. Defensive testing in Dutch family practice.
Is the grass greener on the other side of the ocean? J Fam Pract 1997; 44: 468-472.

Van der Weijden T, Grol RPTM, Schouten BJ, Knottnerus JA. Barriers to working ac-
cording to cholesterol guidelines. A randomized controlled trial on implementation
of national guidelines in 20 general practices. Eur J Public Health 1998; 8: 113-118.

Van Drenth BB, Hulscher MEJL, Van der Wouden JC, Van Weel C, Grol R. Practice 
guidelines for cardiovascular risk screening in general practice. Nijmegen: WOK, 
unpublished paper, 1998.

Wensing M, Van der Weijden T, Grol R. Implementing Guidelines and Innovations in
Primary Care: Which Interventions are Effective? British Journal of General Practice
1998; 48: 991-997.

132 | changing professional practice



Chapter 7

Planning, monitoring and describing 
interventions

Marlies Hulscher, Miranda Laurant, Michel Wensing, Richard Grol 

AIMS OF THE CHAPTER

This chapter provides a framework and tools to plan, monitor and
describe in detail the elements of a strategy for implementing 
guidelines in health care settings. It provides detailed examples 
of study plans and articles describing actual implementation 
studies.

INTRODUCTION

Little is known about what makes interventions to implement guide-
lines in daily care successful. Many potentially effective strategies to
implement guidelines are available, but most studies show at best only
modest improvements in performance following intervention. Most in-
terventions were effective in some settings, but not in others. For ex-
ample, feedback was effective in one study (Nattinger 1989), while in
another study feedback to health professionals failed to reach positive
outcomes (Szczepura 1994). Close analysis showed, however, that ‘feed-
back’ in these two studies implied different elements (Hulscher 1998).
More intensive efforts to alter practice (combining various strategies)
were generally more successful, but even multifaceted interventions do
not always improve performance (Bero et al. 1998; Wensing et al. 1998).
These results underline the importance of looking inside the ‘black box’
of the intervention.
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To understand which elements are effective, and in what situation,
it is crucial to study the processes in which successful strategies have
worked or unsuccessful ones failed (Kanouse et al. 1995). To achieve this
goal, information on the characteristics of implementation programmes
is needed. Detailed information on the degree in which this programme
is actually carried out is important, as defects in the implementation of
the intervention may explain the lack of success. Evaluations focusing
on implementation activities are useful for developing insight into the
reasons for the achievement (or lack of achievement) of intervention ob-
jectives, or for forming hypotheses for later testing (Fink 1993).

Interventions to implement guidelines are, however, usually poorly
described and information on the process by which an intervention
works or doesn’t work is scarce. As no instrument was available, the
CPP framework (chapter 2 of this volume) was elaborated to enable 
guidelines implementation researchers to use it for planning, monito-
ring and describing their interventions in detail. In this chapter, we 
describe the development of a part of the CPP framework concerning 
interventions.

METHODS AND OUTLINE OF THE CHAPTER

The literature was searched to identify relevant elements for a preli-
minary framework for planning, monitoring and describing an inter-
vention. This preliminary framework was tested in three pilot studies.
The first pilot study tested the feasibility and usefulness of the frame-
work for prospectively planning an intervention and providing a detai-
led description of it. Based on this information, tools to monitor the
elements of an intervention were developed. We piloted the CArdiovas-
cular Risk reduction in Primary carE (CARPE) project as a test case. The
third pilot study tested the usefulness and comprehensibility of the
framework for a retrospective description of interventions in a series of
already completed studies. Based on the results of these pilots, some al-
terations were made to the preliminary framework. 

These steps are described in detail – and in the named order – below.

DEVELOPMENT OF A PRELIMINARY FRAMEWORK

To identify relevant elements for the framework, we used the CCEPP-
data collection checklist, evaluation research literature, and theories on
implementation and behaviour change.

The data collection checklist developed by the Cochrane Collabora-
tion (Cochrane Effective Practice and Organisation of Care Review
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Group 1998) can be used by researchers for data extraction of studies on
implementation of guidelines. This checklist describes study characte-
ristics of professional, financial, organisational, and regulatory inter-
ventions. Additional characteristics of the intervention include its con-
tent, format, source, recipient, deliverer, timing, setting, and source 
of funding. Classification and analysis of the intervention are done at 
a global level, providing little insight into the concrete elements of 
the implementation strategies. We used this global list of intervention
characteristics as a starting point for our framework.

Interventions that are not clearly conceptualised or well-designed
are difficult to evaluate. Evaluation research literature stresses the im-
portance of good planning of the intervention and of appropriately set
goals that are related to existing conditions (such as the perceived bar-
riers) and to the specific setting. Selecting the target population (i.e. the
group whose work the intervention is designed to improve) is the se-
cond step in the development of an intervention. The selection criteria
and process need to be clearly described. Thirdly, it is relevant to look
at the organisation and process of delivering the intervention, such as
the schedule of activities and the accepted variation in delivering the in-
tervention. Finally, the availability of resources (time, personnel, and
materials) must be taken into account in the planning phase (King et al.
1987; Rossi and Freeman 1993; Stecher and Davis (1987).

From theories on implementation and behaviour change, under-
lying different approaches to implementing guidelines and changing
practice, some central elements were extracted to complete the frame-
work. Communication theories provide various models to explain the
communication process. In most of them, the following question can be
recognised: Who (Sender) says What (Message) to Whom (Receiver) and
How (Medium), When (at what moment) (Timing) and Where (under
which circumstances) (Noise)? Each of these elements has features that
can be manipulated to increase the chance of successful communication
or, in our case, implementation (McGuire 1985).

In psychological and cognitive theories (Ajzen 1991; Bandura 1986;
Festinger 1954), social influence is considered an important determi-
nant of behaviour change, and therefore it is a relevant element of the
intervention. People learn from other people, by observing others and
comparing themselves with them. They may also perceive social pres-
sure to adapt or avoid a certain kind of behaviour.

Implementation can also be seen as a process of diffusing innovati-
ons. Rogers (1983) distinguished four phases in the diffusion process
(dissemination, adoption, implementation and continuation). Several
important determinants of the innovations (their compatibility, flexibi-
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lity, reversibility, relative advantage and complexity) can be manipu-
lated to reach successful adoption and implementation.

Based on this information, the following elements of the implemen-
tation strategies applied were considered to be potentially important 
in the planning, monitoring and description of interventions (Box 7.1).
It is necessary to analyse each of the various types of interventions 
(professional, financial, organisational and regulatory interventions)
separately.
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BOX 7.1
PRELIMINARY FRAMEWORK TO PLAN, MONITOR AND

DESCRIBE THE INTERVENTION

1. Flexibility means the accepted variation (or standardisation)
in delivering the intervention (site to site/time to time).

2. Timing includes the time interval between delivering the in-
tervention and clinical decision-making (proximity) as well as
the number and the duration of intervention events and time
interval(s) between these events (frequency).

3. The content of the information consist of the message(s) (e.g.
general or specific information on guidelines and/or perfor-
mance, descriptive or graphical information), and its compa-
rability (the possibility of comparing the received data on per-
formance with those from others, or with standards).

4. The medium for delivering the message(s) can be for example
oral, written, electronic, or a combination of these.

5. The sender (deliverer) of the message has various characte-
ristics, including his or her profession (also in relation to the
clinical problem) and perceived authority (credibility, attrac-
tiveness, power).

6. The receiver of (or participant in) the intervention can equally
be described by profession (also in relation to the clinical pro-
blem). The number (targeted and actual) of receivers and their
motivation to participate (voluntary, compulsory, financial
support) needs description. State also if the intervention was
delivered to individuals or groups, including group size, and
whether the receivers can learn from each other (social inter-
action).



PLANNING THE INTERVENTION

Before carrying out an intervention, a detailed plan of it must be care-
fully documented. This framework can be used for planning the inter-
vention, emphasising the crucial elements that need to be built in. Im-
plementing guidelines is a step-by-step process in which different barri-
ers can hinder progress (Grol 1997). For crucial barriers, effective mea-
sures have to be selected or developed.

The multifaceted intervention in CARPE (see page 209) included the
provision of feedback, educational materials, and practical tools by 
trained outreach visitors during visits. The feedback intervention in
CARPE is used here to illustrate how the framework can be used for 
describing the intervention plan in detail. The purpose of the feedback
was to improve decision-making for patients with cardiovascular risk
indicators or diseases. No variation was allowed across sites and times
(flexibility), but the proximity of the feedback to clinical decision-
making may have varied, depending on when the general practitioner
(GP) saw a relevant patient. 

Eight feedback reports were provided, one for the practice organisa-
tional guideline and seven for the disease specific guidelines (number),
with approximately 6 months between the organisational guideline 
report and the first disease specific report, and one month between each
disease specific feedback report (time interval). The GPs received all eight
reports in a total intervention period of 18 months. It is unknown how
much time was devoted to reading/discussing the feedback (duration).

The content of the message was specific information on the GP’s
adherence to the organisational guideline and to each disease-specific
guideline (type). This was given in descriptive and/or tabular formats for
each guideline (presentation). Individual performance was compared to
the guideline as the norm (comparability). The messages were in writ-
ten format (medium), and they were delivered by researchers from the
university who also were general practitioners (profession). These GPs
were knowledgeable colleagues (credibility) from the same region (at-
tractiveness) and had no control over rewards or punishments (power).

The receivers (participants) were GPs and practical nurses (profes-
sion), all members of the participating 120 practices (number). Their
participation was voluntary (motivation to participate) and each of
them received individual feedback reports (no social interaction).

MONITORING THE IMPLEMENTATION OF INTERVENTION ACTIVITIES

The detailed plan of the intervention serves as a starting point for mo-
nitoring the implementation by listing the critical elements of the in-
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tervention. A wide variety of techniques to gather data may be used
singly or in combinations (Herman et al. 1987; King et al. 1987; Patton
1987; Rossi and Freeman 1993). The chosen instruments should be sim-
ple and feasible but sufficiently comprehensive. Monitoring the per-
formance of the intervention activities is a major task, and often it’s 
important to select which activities to attend to.

Depending on the available resources, information may be gathered
by surveys (using existing records, questionnaires, or by setting up a re-
cord system), interviews, and by direct observation (on the spot obser-
ver or audiovisual material). Data can be collected during or after the in-
tervention, from deliverers or receivers.

Using existing records (e.g. the pocket diary in which the outreach
visitor records appointments with practices) for monitoring the inter-
vention is an inexpensive method, providing data are of acceptable qua-
lity, easy to obtain and analyse. It’s usually necessary, however, to set up
a prospective record system. Ideally, this should be easy to maintain and
useful for the staff’s own purposes as well. Interviews or self-admini-
stered questionnaires can be structured or unstructured, with closed or
open responses, depending on the goals of the data gathering. Syste-
matic on-site observations can provide rich information. This method
is feasible only when observation is unobtrusive. 

Monitoring the intervention elements 
Interventions can allow different amounts of variation across sites or
across time. The more variation allowed, the more attention must be
paid to monitoring the activities. Flexibility can apply to all elements in
the framework. Examples of monitoring from the CARPE-project can be
found under all of the following subheadings.

Timing. For proximity to the decision-making moment, self-reports by
receivers is probably the most practical method of monitoring. Several
strategies (record keeping, self-reports, and observation) can be used to
monitor the number of events; the time interval between them; and the
duration of intervention activities. (Box 7.2 opposite).

Content and medium. To monitor the content of the intervention acti-
vity, written information can be gathered by asking the sender to give a
copy of the materials used. The characteristics of the information can
then be extracted and scored on a structured checklist. Information of
oral presentations can be monitored by an observer who records infor-
mation on a checklist on the spot, or afterwards from an audio or video
recording. Information can also be gathered from senders and/or recei-
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vers using a structured interview or a self-administered questionnaire.
The medium by which information is provided is easy to record together
with the content. (Box 7.3.)

Sender (Deliverer). Establishing the background of the sender (profes-
sion and clinical problem) and his/her authority is important especially
from the point of view of the receiver. Disagreement on the sender’s 
authority between sender and receiver may be an important factor in 
explaining the (un)successfulness of the intervention (McGuire 1985;
Thomson et al. 1997). Information on both topics can best be collected
by means of self-reports or observation.
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BOX 7.2
PROSPECTIVE, STRUCTURED DATA COLLECTION ON THE

IMPLEMENTATION IN CARPE

PLAN: General practices were to receive ±16 tailored (flexible)
outreach visits
MONITORING: Information was gathered from the providers
during the intervention. A simple, coded registration form was
developed and filled in by the outreach visitor after each visit to
a practice, including the date and the duration of a visit. This al-
lows for counting the actual number of visits and the time inter-
vals between them.

BOX 7.3
USING CHECKLISTS DURING INTERVENTION IN CARPE

PLAN: During the first outreach visit, standardised general in-
formation about the project, the guidelines and the intervention
were to be given.
MONITORING: The outreach visitors were provided with a
checklist of the items that had to be mentioned during the first
visit. They were trained to use this checklist and carefully in-
structed to utilise it for each practice visited. During or after the
visit, they marked the items they actually had covered. The
checklists were collected and information from them extracted
for the study report.



Receiver (Participant). To record whether the intervention was targeted
at an individual or a group (social interaction), the profession of the
participants, and the actual group size, existing records (minutes of 
meetings, certificates of attendance, and sign-in/sign-out sheets) can be
used. Alternatively, the participants can be asked about their participa-
tion. Interviews, questionnaires or diaries can be used to record partici-
pation in the planned activities. To test whether an intervention was 
received by participants, information can also be generated indirectly by
testing what the participants have learned. Setting up a record system,

or having an observer at meetings record the participants, are also op-
tions. For monitoring the motivation to participate, information from
senders and/or receivers by self-reports is most practical. (Box 7.4.)

DESCRIBING THE INTERVENTION

The framework provides an accurate account of the intervention as
actually performed. This is essential to interpreting the results of the in-
tervention: which aspects were effective, does a dose response relation
exist, etc. A description of the intervention is important for determining
its critical elements and as a basis for others who want to replicate the
intervention in other settings. Finally, using the framework retrospecti-
vely to describe an intervention as actually performed facilitates com-
parisons between implementation studies. We tested the applicability
of the preliminary framework for retrospective purposes. 

First, we took a convenience sample of twenty-nine studies (26 aut-
hors) which had used different implementation strategies: educational
materials, conferences or meetings, small group quality improvement,
outreach visits, feedback, reminders, organisational interventions and
financial interventions. We structured the information provided in re-
ports of these studies using the framework. Subsequently, we sent this
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BOX 7.4
REGISTERING PARTICIPATION IN CARPE INTERVENTIONS

PLAN: General practices were to participate in outreach visits. 
MONITORING: The outreach visitor filled in a simple, coded 
registration form after each visit to a practice, registering the
participants in the meeting (name and status). This also provided
data on whether the intervention was aimed at individuals or 
groups and the actual group size.



overview to one of the authors and asked them to complete the frame-
work. The authors could correct us and/or give additional information
on all elements of the intervention. Two reminders were sent to those
authors who had not responded. Information from nineteen of the con-
tacted authors (73%), covering 21 studies (72%), could be used for
further analysis (Axt-Adam et al. 1993; Browner et al. 1994; Buntinx 
et al. 1993; Cecchini et al. 1989; Cockburn et al. 1992; Coulter and Brad-
low 1993; Cowan et al. 1992; Dietrich et al. 1992; Emslie et al. 1993;
Gilio et al. 1993; Jones et al. 1993; Lassen and Kristensen 1992; Mandel-
blatt et al. 1993; Oakeshott et al. 1994; Szczepura et al. 1994; Steffensen
et al. 1997; Stokx et al. 1993; Soumerai et al. 1993; Vedsted et al. 1997;
Winkens et al.1995; Zaat et al.1991).

Flexibility. Most articles (81%) supplied no information on the allowed
site-to-site or time-to-time variation. However, all researchers were able
to tell us whether the intervention had been standardised or flexible,
and to what extent variation was allowed (Box 7.5).

Timing. Proximity to clinical decision-making: Some information on
the time interval from intervention to clinical decision-making was 
found in seven implementation studies using feedback, reminders or 
organisational interventions. Eleven authors could provide adequate ad-
ditional information on the timing (e.g. Box 7.6).
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BOX 7.5
DESCRIBING FLEXIBILITY (Axt-Adam 1993)

ARTICLE: The laboratory in Delft regularly arranges educational
meetings for GPs, discussing test ordering in specific diseases
(e.g. thyroid or renal function) to influence the test ordering 
behaviour. Written reports of these “round-table conferences”
are sent to all GPs in the region, regardless of their attendance. 
ADDITIONAL INFORMATION: The monthly educational 
meetings were not very standardised. Every educational meeting
was quite unique, addressing a specific topic. Furthermore, the
content of the educational meetings would depend on the parti-
cipants, and on the expert who co-chaired it.
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BOX 7.6
DESCRIBING TIMING (Dietrich et al. 1992)

ARTICLE: One part of an intervention to improve prevention and
early detection of cancer was outreach visits by a project facili-
tator, supporting the establishment of routines for providing 
needed services. Facilitators visited each practice three times
over three months, and provided additional assistance as needed.
ADDITIONAL INFORMATION: The outreach visits were deli-
vered over a period of weeks-months and might begin to have im-
pact after the very first visit. Its full impact would have been
achieved 2-3 months later at the earliest. By that time, the physi-
cian would have a flow sheet reminder, possibly provided by a
medical assistant, pointing out that a service was indicated.

BOX 7.7
DESCRIBING TIMING (Browner et al. 1994)

ARTICLE: To improve the management of high serum choleste-
rol levels GPs were invited to participate in a Continuing Medi-
cal Education (CME) meeting. The standard CME group was 
offered one free 3-hour seminar. The intensive CME group was
offered, in addition, two follow-up seminars and free office mate-
rials. They also received two office visits and encouraging phone
calls between the seminars. After the first seminar, a staff mem-
ber visited the office to explain the use of the educational mate-
rials. One month later, physicians attended a two-hour follow-up
seminar, and a month after that they received a second office 
visit. Two to three months later, GPs were invited to attend the
final seminar. 
ADDITIONAL INFORMATION: Intensive CME: Number of
phone calls varied from 2 to 5. Time intervals between first 
seminar and first office visit as well as between the encouraging
phone calls varied from 1 to 3 months. The duration of the office
visits varied from 10 to 30 minutes and the phone calls 
lasted from 1 to 5 minutes.



The number of intervention events, the time interval between them and
the duration of each event were found in about 70% of the papers, if not
always complete. Nineteen researchers provided additional information
(Box 7.7). The duration of some intervention events (for example rea-
ding educational materials or feedback reports) can not be described, un-
less the exact time investment of care providers is monitored.

Content. Message: Most papers (95%) described the content of the in-
formation in the guideline or change proposal given. Seven papers gave
a clear classification of the type of information (Box 7.8), and three stu-
dies described how the information was presented (e.g. in graphical for-
mat). Four researchers could provide additional data on the type of in-
formation, but none on its presentation. A reason for this may be that
the open-ended question to the authors was not specific enough. 
Comparability of the information: Only four articles (19%) described
whether the information could be compared with other persons or with
guidelines. Seventeen researchers could provide us with extra informa-
tion (Box 7.9).
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BOX 7.8
DESCRIBING INFORMATION CONTENT (Steffensen et al. 1997)

ARTICLE: A guideline on anticoagulant therapy to prevent
stroke in patients with atrial fibrillation was implemented in 
primary care. The local guideline was mailed as a two-page
‘Newsletter’, and later a reminder in a local periodical was pub-
lished (dissemination of educational materials). The doctors also
received information about which patients anticoagulant therapy
was recommended for, the intensity of anticoa-gulation, indivi-
dual risk estimates, and suggestions for investigations. In addi-
tion, the doctors received practical suggestions on how to initiate
oral anticoagulation, and information about how to prepare and
mail blood samples to the laboratory for monitoring the anticoa-
gulant therapy.
ADDITIONAL INFORMATION: None 



Medium. The various media used in implementation studies are seldom
described in the articles explicitly. However, in 19 studies there was suf-
ficient implicit information allowing classification of the medium.
Nine researchers provided us with additional information (Box 7.10).
An explicit description of the media is not always necessary. Only if the 
relationship between the medium and implementation strategy is un-
clear, it is relevant to explicitly describe the medium (see also paragraph
7.7).

Sender (Deliverer). Profession: In fifteen articles, some characteristics of
the sender (deliverer) were described. Twelve researchers gave additio-
nal information on the profession of the sender, so that this information
was available for almost all studies.
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BOX 7.9
DESCRIBING COMPARABILITY OF DATA (Stokx et al. 1993)

ARTICLE: GPs could enter an integrated CME programme, con-
sisting of educational meetings, small group quality improve-
ment, and feedback. The goal was to improve the quality of care
given by GPs. They discussed referrals to medical specialists, pre-
scribing medication, referrals of patients with visual problems,
and the diagnosis, treatment and prevention of asthma.
ADDITIONAL INFORMATION: The general practitioners also
received information (feedback) on individual and group per-
formance.

BOX 7.10
DESCRIBING THE MEDIA IN AN INTERVENTION (Browner et al.
1994) 
(see also Box 7.7 for a further description of this article)

ARTICLE: To improve the management of high serum choleste-
rol levels GPs received free educational materials (e.g. “Eater’s
Choice” (book); “A change of Heart” (patient manual); pocket-size
laminated cards; postcard reminders; “Current Medical Diagno-
sis and Treatment” (book), and a videotape. 
ADDITIONAL INFORMATION: The videotape was not for the
GPs, but for the patients.



Authority (credibility, attractiveness, power): Most articles were not
very clear about these characteristics of the sender. Only one publi-
cation described the (perceived) authority of the sender. From seven 
articles we could derive that the credibility of the sender was ‘high’, and
from two that the sender was perceived as attractive. Nine researchers
gave additional information on the authority of the sender; one stated
that the sender was chosen for her high credibility. When asked, all pro-
vided extra information about the credibility and three about the attrac-
tiveness of the sender (example Box 7.11). None described the power of
the sender. A possible reason for this lack of precise information on au-
thority may be that the open-ended questions were not specific enough. 

Receiver (Participant). Profession: All publications described to whom
the intervention was delivered, e.g. hospital doctors, practice staff. Se-
ven researchers provided us with additional information about the pro-
fessions of the participants, e.g. the professions of the different practice
staff members.

Targeted number: Eighteen studies mentioned how many care providers
or patients received the intervention. None of them related the number
of participants to the targeted number (sample). The researchers who
did not mention numbers in the article could provide the missing infor-
mation. 
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BOX 7.11
DESCRIBING THE AUTHORITY OF THE SENDER (Szczepura et al.
1994)

STUDY (PAPER): Feedback on screening, immunisation etc. at
the practice level was used in an intervention; some of it was 
delivered by medical facilitators. These facilitators were nomi-
nated by the local medical committee, and included the com-
mittee secretary, a committee member, and two academic gene-
ral practitioners. 
ADDITIONAL INFORMATION: Practices perceived facilitators
to be authority figures, but the facilitators did not instruct the
practice to change in any particular way. Researchers delivered
the results (feedback reports), and accompanied the facilitators
on their visit.



Social interaction: Fourteen articles mentioned whether the interven-
tion was delivered to groups or individuals. Eight studies described in-
terventions delivered to groups, and in four of them the group size was
stated. Eleven researchers gave additional information on this aspect. 

Motivation to participate: Two articles reported the motivation to 
participate; in both studies, the participants received free educational
materials, and in one of these a compensation was offered. Eighteen
researchers could provide us with additional information (e.g. Box 7.12);
they reported whether participation was voluntary (n = 10) or compul-
sory (n = 2), and if participants received free materials (n = 4) or a finan-
cial compensation to participate in the study (n = 2).

CONCLUSIONS

We have generated, tested and evaluated a framework to be used by
implementation researchers as an instrument to plan, monitor and de-

scribe in detail the elements of an intervention programme for imple-
menting guidelines in health care settings. This is incorporated as a part
of the interventions sections in the CPP framework for guideline im-
plementation studies (chapter 2). 

The framework we developed was useful for interpreting interven-
tion studies in which different strategies were applied. Further research
is necessary, however, to identify relevant elements for describing fi-
nancial interventions. When using the framework to monitor interven-
tions, it may be important because of resource restraints to choose
which elements of the intervention activities to pay attention to. Some
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BOX 7.12
INFORMATION ON PARTICIPANTS (Cowan et al. 1992)

STUDY: A fact sheet reminder provided information about seven
periodic health examination actions (mammography, cervical
smear, faecal occult blood, cholesterol history, and vaccinations
for tetanus, pneumonia, and influenza). Participants were 16 first-
year medical residents, providing care for a group of patients, and
serving as their primary care physicians. 
ADDITIONAL INFORMATION: Social interaction: Individual.
Motivation to participate: Participation in the study (interven-
tion/control) was compulsory, but compliance with preventive
interventions voluntary.



elements (medium, authority etc.) are best monitored by one simple,
structured question to senders or receivers. For example, the media used
to distribute educational materials can be classified to (i) paper (e.g. 
leaflets, books); (ii) audio/videotapes; or (iii) computer software (e.g.
CD-ROMs). Finally, our description of some elements in the framework
was not specific enough (e.g. the content of the information or the aut-
hority of the sender), as detailed data on these elements were often
lacking even after asking the authors to provide it. Based on these re-
sults we adjusted the framework (see Box 7.13, page 148). 

Our approach had some limitations. The literature review to identify
important elements of an intervention was unsystematic and may not
have identified all possible elements. Planning and monitoring the 
intervention were tested using only one case (the CARPE project); the
feasibility of using the framework for different purposes needs to be de-
monstrated later. The articles in the retrospective pilot study were a
convenience sample of studies that were easily accessible; to cover all
strategies, we made sure that the selection included professional, finan-
cial, organisational and regulatory interventions. The provision of addi-
tional explanatory information from the authors was through written
communication instead of discussion, leaving some points open.

Although the framework still needs fine-tuning (which the Centre
for Quality of Care Research tends to do in the coming years), the pre-
sent stage can well be used to plan, monitor and describe interventions.
Detailed information on the elements of an intervention makes it pos-
sible to compare studies that implement clinical guidelines. This com-
parison allows insight into the reasons for the achievement of interven-
tion objectives. Detailed information on the intervention is also impor-
tant for economic evaluations, allowing estimates of the cost (in terms
of time and/or money) of interventions. For example, knowing the ne-
cessary number of outreach visits, their duration and the profession of
the outreach visitor one can calculate the costs of such interventions. 

Understanding the determinants for success or failure in the achieve-
ment of intervention objectives, and information necessary for the esti-
mation of intervention costs are both crucial, when we want to design
and implement successful and cost effective interventions facilitating
the use of guidelines in health care.
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BOX 7.13
FRAMEWORK FOR PLANNING, MONITORING AND DESCRIBING

AN INTERVENTION

Relevant elements of the intervention Questions to elicit the informationa

1) Implementation strategy or 1a) Could you describe which 
strategies usedb implementation strategies you are 
• Professional interventions to use in your implementation study?
• Financial interventions 1b) Could you describe your strategies in 
• Organisational interventions some detail? Which activities have you 
• Regulatory interventions planned or performed 

(see questions 2 to 7)?

The following elements must be described separately for each of the 
implementation strategies.

2) Flexibility 2) Could you describe if it is allowed to 
• Variation alter the intervention across different 

practices/sites or across time? Describe 
this variation, if possible.

3) Timing 3a) Could you describe the timing of the 
• Proximity to decision-making intervention, i.e. the interval from the 
• Number intervention event to clinical decision-
• Frequency (time interval) making (in a consultation)? 
• Duration The intervention is prospectively linked to 

the decision, e.g. when the computer 
programme reminds the GP what drug 
should be prescribed at the moment the 
GP wants to write a prescription; 
retrospectively linked when directly after 
the consultation a facilitator tells the GP 
what he has observed in the consultation 
and gives practical advice for improving 
the performance; and unlinked when the 
GP receives a feedback report at a later 
date.
3b) Could you describe the number of 
similar intervention events (e.g. two 
feedback reports, four educational 
meetings)?
3c) Could you describe the intervals 
between similar intervention events 
e.g. 6 months between the first and 
second educational meeting, a feedback 
report every month)? 
3d) Could you describe the duration of 
each similar intervention event 
(e.g. two-hour educational meeting, etc.)?

a) Depending on the purpose the framework is used for, the questions need to be formulated in
the present tense (planning or monitoring the intervention), or past tense (describing the in-
tervention). 

b) See chapter 2 for the entire CPP framework for guideline implementation studies.
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4) Content 
• Type of information: 4a) Could you describe the type of 

general/specific information information delivered in the intervention 
innovation, general/specific (e.g. general advice on individual 
information performance performance, specific information 

• Presentation of information: on guideline recommendations on 
descriptive, illustrations, laboratory samples, patient specific 
graphical, tabular advice)?

• Comparability of the information: 4b) Could you describe how the 
with others, with standards information is presented in the

intervention (e.g. descriptive, 
illustrations, graphical)? 
4c) Could you describe the possibility of 
comparing one’s behaviour or performance 
with others or to common criteria (e.g. 
comparable with colleagues in the same 
region, with opinion leaders, with national 
evidence based guidelines)? 

5) Medium 5) Could you describe how the intervention
• Oral, written, combination is delivered (e.g. personal discussion, 

telephone, paper, computer)? 

6) Sender 6a) Could you describe who or what 
• Profession (patients: clinical problem) delivers the intervention (e.g. local expert, 
• Authority researcher, colleague)? State also the 
1. credibility profession of the sender (for patients, their 
2. attractiveness clinical problem).
3. power 6b) Could you describe the perceived 

authority (i.e. (1) credibility, 
(2) attractiveness and (3) power) of the 
sender(s)? For example, high credibility 
due to the sender’s knowledge, high 
attractiveness because the sender is 
familiar to the receiver, low power 
because the sender gives no rewards or 
punishments.

7) Receiver (participants) 7a) Could you describe if the intervention 
• Social interaction: will be delivered to individuals or to a 

individual, group (size) group? State the size of the group or 
• Profession (patients: clinical problem) groups.
• Number (targeted/actual) 7b) Could you describe the target 
• Motivation for participation: population of the intervention? 

voluntary or compulsory participation, State the profession or clinical problem 
financial support of the receiver. E.g. clinicians in primary 

care, nurses, dentists, etc.
7c) Could you describe the targeted 
(actual) number of participants in the 
intervention?
7d) Could you describe the participant’s 
motivation to join in the intervention? 



KEY MESSAGES

• This framework can be used for planning, monitoring and de-
scribing an intervention in detail, although it needs new in-
sights for future fine-tuning.

• It is necessary to describe the specific elements of interven-
tions in detail, in order to determine which elements are cru-
cial in the success or failure of the intervention.

• Various methods for monitoring the implementation of inter-
vention activities are available.

• Understanding the reasons for the achievement of interven-
tion objectives helps in designing successful interventions for
guideline implementation.
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Chapter 8

Attitudes towards guidelines and a scale
for measuring them 

Marko Elovainio, Martin Eccles, Marjukka Mäkelä

AIMS OF THE CHAPTER

The aim of this chapter is to discuss why attitudes of health care
professionals towards clinical guidelines need to be considered in
guidelines implementation studies, and to describe the develop-
ment and validation of the Attitudes towards Guidelines Scale
(AGS) for measuring these attitudes.

INTRODUCTION

Considerable interest exists in developing and implementing clinical
practice guidelines (Grimshaw et al. 1993). Although guidelines are ge-
nerally welcomed, clinicians often do not change their behaviour in line
with the recommendations (Grol 1990). Potential reasons for these re-
sults are the characteristics of guidelines (Hellbruck 1997), and the at-
titudes of health care providers towards guidelines and implementation
strategies (Mansfield 1995). 

Most research and reviews have concentrated on analysing factors
concerning the perception of guidelines and characteristics of the im-
plementation process. According to these results, reasons for the resi-
stance to guidelines are various, but most often they are associated with
the perceived characteristics of guidelines, such as unreliability or im-
practicality of guidelines. Professionals may also fear that guideline re-
commendations reduce their autonomy at work (Grimshaw et al. 1993;

measuring attitudes towards guidelines | 153



Kanouse et al. 1988; Rappolt 1997), or that clinical guidelines are being
created only to reduce health care costs. When implementing clinical
guidelines, it is essential to understand which expectations and fears 
health care professionals may have toward these guidelines. Knowing
such attitudes makes it possible to consider them in planning an effec-
tive implementation strategy. Although it may be difficult (or unneces-
sary) to affect attitudes as such, implementation strategies can be de-
signed to overcome practical problems expressed through attitudes and
to help strengthen the team approach often needed in guideline imple-
mentation. For these reasons, a scale for measuring attitudes toward 
guidelines was needed for European use. 

AIMS AND METHODS

Within the Concerted Action, we wanted to develop and test a survey
instrument with acceptable psychometric properties which would cover
the most essential perceived barriers and carriers concerning the imple-
mentation of guidelines. First, we wanted to cover the area of perceived
barriers to and facilitators of guideline implementation as completely as
possible. We wanted the instrument to measure individual differences
in potential users, their work characteristics, and variations in organi-
sational climate.

These aims were slightly modified for two reasons. Results of pre-
vious research suggest that the perception of guidelines is the most cen-
tral factor in health professionals’ attitudes towards guidelines. Within
Changing Professional Practice (CPP), serious doubts were also expres-
sed about the appropriateness of an extensive survey instrument for this
kind of evaluation. We decided to develop a short scale covering the
main factors behind attitudes toward guidelines. 

The aim was to measure attitudes about the following aspects of 
guidelines: their usefulness, practicality, and reliability; the availability
of guidelines (Varonen et al. 1997), and individual and organisational
competence to use guidelines. For each of these aspects, several items
were used as either positive or negative (reverse) statements. The actual
use of guidelines was indicated by one item, ‘I use guidelines regularly
at my work’, answered using the same scale. The questions were pres-
ented as part of a more extensive survey instrument used in the partner
project, covering personality variables, job characteristics, team climate
and strain in primary care.

Instruments
Using previously generated lists of questions, we compiled as complete
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an instrument as possible. Perceived factors or attitudes, as we call
them in this chapter, affecting the use of guidelines were assessed with
a 39-item scale, based on scales developed in RAND and Stakes (Natio-
nal Research and Development Centre for Welfare and Health). Some
items were based on the questions used in research by Mansfield (1995).
Responses to the items were given on a seven-point scale ranging from
strongly disagree (1) to strongly agree (7).

Samples
The study population was from one CPP partner project (Mäkelä et al.
1998), aimed at improving the quality of care and the work environment
in primary health care settings. The samples consisted of all workers in
12 health centres (HCs) around Finland sampled in two batches, six
HCs starting the study in 1996 and six in 1998. The health centres va-
ried in size and represented different areas in Finland. 

Sample 1: 
A postal questionnaire sent to six HCs in April 1996 was completed
and returned by 748 respondents (66% of the staff). Of the respon-
dents 95% were women, 16% were physicians or dentists, 31% regi-
stered nurses and 27% practical nurses. For the purpose of develo-
ping the final questionnaire, only responses from physicians, regi-
stered nurses and practical nurses were used (n=499). The mean age
was 41.6 years (SD 9.1 years). The average duration of the present
employment was 10.3 ± 7.5 years. All of these figures are comparable
with those of previous random samples of Finnish healthcare provi-
ders. 

Sample 2: 
A postal questionnaire to the other six HCs was sent in April 1998,
and was completed and returned by 688 respondents (63%). Of the
respondents 9% were physicians or dentists, 25% registered nurses
and 18% practical nurses. Again only the responses of physicians and
of registered and practical nurses (n=358) were used for this study.
Their mean age was 43.2 ± 8.7 years and the mean duration of em-
ployment 12.0 ± 7.9 years; again, all these figures are comparable to
previous samples. 

Statistical Analysis
The development of a short instrument for measuring attitudes towards
guidelines comprised of four sets of analyses which are described in
more detail in Annex 1 at the end of this chapter. We first did an explora-
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tory analysis of the structure of the whole scale and dropped items
which did not fit any of the tested structures. Next we performed a con-
firmatory factor analysis (LISREL 8.30) on the remaining items to ex-
plicate the final structure and to further reduce the number of items.
The internal consistency of the questionnaire and the predictive vali-
dity of the final scale were then tested.

RESULTS

Exploratory factor structure of the Attitudes towards Guidelines Scale
(AGS)
A six-factor solution was the best fit in the exploratory factor analysis
when the factors were not allowed to correlate. This solution partially
supported the hypothesised structure of the scale. Some items did not
load most highly on their theoretically predicted factor. The six-factor
model explained 55% of the total variance in the first phase (with 39
items) and 63% in the second phase (with 27 items). 

Based on that structure the following six subscales were developed
and analysed:

1) usefulness of guidelines, 2) reliability of guidelines, 3) lack of in-
dividual competence to use guidelines, 4) lack of organisational compe-
tence to use guidelines, 5) impracticality of guidelines, and 6) availabi-
lity of guidelines. The subscales with their items and reliability (Cron-
bach’s alpha) are given in Annex 2 of this chapter. 

Factor reduction of the Attitudes towards Guidelines Scale (AGS) 
From the full model of six subscales, including 27 of the original items,
items were excluded one by one following modification indices provi-
ded by LISREL. In the first acceptable measurement model the number
of items was reduced to 14 and one factor was split into two, producing
seven factors. Most indices we used supported the conclusion that this
model provided a reasonably good fit to the data (see Annex 1 of this
chapter). The LISREL programme itself suggests changes in the model
that may improve the fit. However, none of the suggested changes sig-
nificantly improved the fit. 

The final structure was independently tested in sample 2, and the
model provided a reasonable good fit to this other data as well. Based on
the final structure the seven subscales (two items each) were formed
and analysed. The scoring of subscales 4, 5 and 6 were reversed, and a
composite general score was computed. The subscales and their items
as well as the model with its factor loadings are presented in Table 8.1.
The factor loadings essentially indicate that most of the observed items
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measured the constructs behind them at least acceptably. The most se-
rious exception was the last item in Table 8.1 (local availability), with
the lowest loading.

Relationships between subscales and predictive validity of AGS
Annex 3 of this chapter presents the basic statistics on the measures
used in this study. The figures show that the attitudes of the HC staff
towards guidelines in general were rather positive, and that all of the
AGS subscales were related to each other. The respondents’ views of the
reliability and usefulness of clinical guidelines were also quite positive.
On the other hand, they did not think very highly about the availability
or practicality of the guidelines or their competence for using them.
There were no statistically significant differences between occupational
groups, although physicians and dentists more often reported that their
individual competence to use guidelines was appropriate (Annex 4 of
this chapter). 

To test the predictive validity of the scale, the relationship between
AGS subscales and the reported use of guidelines was analysed. The re-
gression model, adjusted by age, occupation and tenure, showed that
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Table 8.1. Attitudes Towards Guidelines Scale: Subscales, their reliability 
(Cronbach’s alpha, from Sample 1 / Sample 2), and their items with factor 
loadings (from Sample 1 / Sample 2).

General attitude towards guidelines (0.88 / 0.79)
Guidelines are useful as educational tools. (0.90/0.32)
Guidelines are a convenient source of advice. (0.87/0.54)

Usefulness (0.63 / 0.72)
Guidelines can facilitate communication with patients and families. (0.72/0.58)
Guidelines can improve the quality of health care. (0.74/0.48)

Reliability of guidelines (0.83 / 0.79)
Guidelines are based on scientific evidence. (0.97/0.74)
Guidelines are made by experts. (0.79/0.86)

Lack of individual or team competence (0.50 / 0.42)
My occupational competence is insufficient for adopting the latest guidelines.
(0.51/0.69)
Most of our team members have disapproving attitudes about guidelines. (0.78/0.81)

Lack of organisational competence (0.63 / 0.45)
Guidelines are not valued in our organisation. (0.69/0.83)
To implement guidelines is too expensive for us. (0.68/0.79)

Impracticality (0.68 / 0.69)
Guidelines challenge the autonomy of care providers. (0.91/0.73)
Guidelines oversimplify medical practice. (0.53/0.71)

Availability (0.57 / 0.66)
Guidelines are difficult to find if needed. (Reversed) (0.84/0.72)
I have not seen any guidelines in our health care unit. (Reversed) (0.34/0.68)



perceptions about the availability of guidelines and individual/team abi-
lities to use guidelines were significant predictors of the reported use of
guidelines in both samples. In sample 2, the perceived reliability of guide-
lines also was a significant predictor of reported guideline use (Annex 5
of this chapter). 

DISCUSSION

In this study we developed and tested the structure and psychometric
properties of the Attitudes towards Guidelines Scale (AGS). This scale
was based on previous studies done by Stakes and RAND and also on
theoretical discussions (Eccles et al. 1996; Eddy 1990; Feder et al. 1999;
Grimshaw et al. 1993 and 1998; Hellbruck 1997; Kanouse et al. 1988;
Rappolt 1997). According to our results, the important factors behind a
general positive or negative attitude towards guidelines are the useful-
ness, reliability, practicality and availability of the guidelines. In addi-
tion to these aspects, the individual/team and organisational compe-
tence to use guidelines and to follow the procedures they recommend
seemed to be vital. All of these aspects could be measured with the in-
strument (AGS) reported here. 

From the exploratory factor analysis it can be concluded that the six-
factor solution of the AGS constituted an acceptable fit to the data in
both samples. Exploratory factor analysis lets items load on factors 
other than their designated one. When the scales are subjected to further
analyses, only the items with higher loadings are used. In confirmatory
factor analysis items are not allowed to load anywhere but on their cor-
responding factors or latent variables, and the overall fit of the model to
the data is judged. 

The more fixed parameters and the more items that are used, the more
possibilities for correlated residuals. This is stringent but congruent with
the theoretical predictions of the seven-factor model. The structural equa-
tions of the items kept in the model were quite strong for both samples
and their residuals were relatively small. All of the equations were statis-
tically significant. The modification indices did not give any reasonable
new solutions. Although the fit indices were not as good as might be de-
sired, the solution was acceptable for the data in both samples. 

As a statistical method LISREL offers some preferable properties
compared to exploratory factor analysis. LISREL gives the opportunity
to test more explicitly the factor structure as a whole, and provides a lot
of information for evaluating the adequacy of the assumed model. Stan-
dard errors and correlations of the parameter estimates, measures of va-
riation accounted for, overall goodness-of-fit measures, analysis of resi-
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duals and model modification indices are all offered as an output file.
When the observed variables are allowed only to load on the corre-
sponding latent variable, the statistical characteristics of the variables
become more meaningful. 

Our analysis offered some information about the predictive validity
of the developed scales. The relationships between the AGS subscales
and the self-reported use of clinical guidelines were strong. The basic
statistical analysis showed that Finnish health care professionals per-
ceived clinical guidelines as useful and reliable, but not as very practi-
cal or easily available in their organisations. They held quite positive ge-
neral attitudes towards guidelines, but thought that they themselves, or
their teams or organisations, did not always have the resources or com-
petence required to follow the procedures recommended in guidelines.
Similar findings were reported by Rappolt (1997). Such results give ideas
for suggestions on how to develop guidelines further. Effort should be 
aimed at developing guidelines that are easier to use and easier to find
when needed; guideline programmes may offer opportunities to im-
prove availability (Jousimaa et al. 1998). Resources and abilities needed
by health care professionals and organisations should be developed to
match new guidelines.

The 14-item common survey instrument developed here, the Atti-
tudes towards Guidelines Scale (AGS) can be a useful tool for comparing
organisations and occupational groups in primary care to find out the le-
vel of various perceived barriers and facilitators in different guideline
implementation projects. The validity of the AGS needs to be deter-
mined separately in other countries and in hospital settings.

KEY MESSAGES

• Important factors behind general positive or negative attitu-
des towards guidelines are the usefulness, reliability, practica-
lity and availability of the guidelines. Also the overall indivi-
dual, team and organisational competence to follow the re-
commended procedures seem to be vital. 

• All these factors could be measured with the Attitudes
Towards Guidelines Scale (AGS), a 14-item instrument de-
veloped within CPP. 

• Positive attitudes towards guidelines were associated with the
reported use of clinical guidelines.

• The validity of the instrument for countries and settings other
than Finnish primary care needs to be determined separately.
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ANNEX 1: STATISTICAL APPENDIX

The AGS instrument was tested in four stages. First, we analysed the
structure of the whole scale using an exploratory factor analysis (maxi-
mum likelihood) and varimax rotation (Sample 1). After the first analy-
sis, we dropped items which did not fit any of the tested structures.     

Second, to explicate the final structure, to get structural estimates of
how well the items measure the factor structure and to reduce the num-
ber of items, we performed a confirmatory factor analysis with LISREL
8 (Jöreskog et al. 1993) for Samples 1 and 2. In the confirmatory factor
analysis, a polychoric correlation matrix, computed by the PRELIS 2
programme, was used as input for the LISREL program (Anderson et al.
1988). Each subset of measured items was allowed to load only on its
corresponding latent variable. No correlation errors either within or
across sets of items were allowed in the model, because they could not
be predicted a priori based on the theory. 

A number of indices were used to evaluate the accuracy of the factor
structure. When an overall goodness of fit test is used, the null hypo-
thesis is that the data provide a good fit to the theoretical model. In prin-
ciple, a non-significant value in the X2 test would signify that the data
provide a good fit to the model. A problem with the X2 test is, however,
that with large samples any theoretical model is usually rejected
(Hayduk 1989). To avoid this, several other statistics can be used to sup-
port the evaluation of the adequacy of a model. The degrees of freedom
for X2 are the function of the number of observed variables analysed and
the total number of independent parameters estimated. The X2 measure
is sensitive to sample size and very sensitive to departures from multi-
variate normality of the observed variables (Jöreskog et al. 1993).

Root mean square residuals (RMSR) are indicative of the discrepan-
cies between the observed and predictive relations. The smaller the
RMSR, the better the fit. The adjusted goodness of fit test (AGFI) also
indicates the fit: the greater the value, the better the model fit. The
Bentler and Bonett normed fit index (BBI) and the Tucker-Lewis index
(TLI) are indices of how well the theory specified model fits the data re-
lative to other competing models. The value of these indices (AGFI, BBI
and TLI) ranges between 1 and 0, with large values indicating better fit.
Of the indices mentioned above, the TLI is the least dependent on sam-
ple size. All the indices were used in this study. 

Third, we calculated the internal consistency of the questionnaire
and the final scales (Cronbach’s alpha) produced in stages 1 and 2. And
finally, regression analysis (Cohen & Cohen, 1983) was used to test the
predictive validity of the final scale. 
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Testing of the 14-item scale
The full model of six subscales, including 27 items from the original
scale, did not fit the data due to the correlating errors of the items
[X2(309)=1057.56 (p=0.000)]. Items were excluded one by one following
modification indices provided by LISREL. The first acceptable measure-
ment model, in which the number of items was reduced to 14 and one
factor was split into two, is presented in Table 8.1 (page 157). The X2

tests for the model [X2(56)=103.97 (p=0.0001)] did not indicate a very
good fit of the model to the data. The other indices, on the other hand,
supported the conclusion that the model provides a reasonably good fit
to the data (RMSR=0.056, AGFI=0.85, BBI=0.87, TLI=0.89). The LISREL
programme itself suggests changes in the model that may improve the
fit. However, none of the suggested changes significantly improved the
fit. The factor loadings of the model are presented in Table 8.1. The fac-
tor loadings ranged from 0.34 to 0.97. These loadings essentially indi-
cate that most of the observed items measure the latent constructs 
at least acceptably. The most serious exception is the last item (on
availability) with the lowest loading. 

The final structure was tested also for sample 2. The X2 tests for the
model with sample 2 [X2(56)=182.56 (p=0.0001)] did not indicate that
the model provides a very good fit to the data. Again the other indices,
on the other hand, supported the conclusion that the model provides a
reasonably good fit to these other data (RMSR=0.049, AGFI=0.90,
BBI=0.89, TLI=0.90). The loadings ranged from 0.32 to 0.83 in sample 2. 
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ANNEX 2: ITEMS AND RELIABILITY (CHRONBACH’S ALPHA) OF

THE SUBSCALES OF THE 27-ITEM ATTITUDES TOWARDS GUIDELINES

SCALE

1. Usefulness of guidelines – 6 items, 0.86 
Guidelines are useful as educational tools.
Guidelines are a convenient source of advice.
Guidelines are useful in clinical work.
Guidelines can facilitate communication with patients and 
families.
Guidelines can improve the quality of health care.
Guidelines can facilitate team-oriented health-care delivery.

2. Reliability of guidelines – 4 items, 0.88
Guidelines are based on dependable information.
Guidelines are based on scientific evidence.
Guidelines are made by experts.
Guidelines can be trusted.

3. Lack of individual competence – 4 items, 0.71
I do not have enough information about guidelines to imple-
ment them.
My occupational competence is insufficient for adopting the
latest guidelines.
Most of our team members have disapproving attitudes about
guidelines.
Our team is not unanimous enough to accept one any single 
guideline.

4. Lack of organisational competence – 4 items, 0.72
We do not have enough staff to implement guidelines.
Guidelines are not valued in our organisation.
To implement guidelines is too expensive for us.
We do not have the right kind of staff for implementing guide-
lines.

5. Impracticality – 4 items, 0.65 
Guidelines challenge the autonomy of care providers.
Guidelines oversimplify medical practice.
Guidelines are impractical.
Long guidelines with too many pages are inconvenient in real 
situations.
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6. Availability – 5 items, 0.75
The availability of guidelines at our premises is good.
Guidelines are difficult to find if needed. (Reversed)
Our central hospital provides local treatment programmes based
on guidelines.
I have not seen any guidelines in our health care unit.
(Reversed)
Guidelines are used in my unit for quality review. 
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ANNEX 3. MEANS, STANDARD DEVIATIONS

AND CORRELATIONS (PEARSON’S) BETWEEN AGS SUBSCALES

Sample 1
M SD 1 2 3 4 5 6 7

(1) General attitude 5.4 1.1 -

(2) Usefulness  5.3 0.9 .51 -

(3) Reliability 5.4 1.1 .38 .52 -

(4) Lack of individual 
or team comp. 3.1 1.3 -.24 -.30 -.34 -

(5) Lack of 
organisational comp. 2.9 1.1 -.22 -.25 -.24 .50 -

(6) Impracticality 3.5 1.0 -.27 -.35 -.34 .27 .20 -

(7) Availability 4.3 1.4 .23 .25 .23 -.20 -.31 -.31 -

Sample 2

M SD 1 2 3 4 5 6 7

(1) General attitude 5.5 1.0 -

(2) Usefulness  5.7 0.9 .62 -

(3) Reliability 5.6 1.0 .43 .48 -

(4) Lack of individual
or team comp. 2.5 1.1 -.14 -.14 -.21 -

(5) Lack of 
organisational comp. 5.2 1.1 -.15 -.10 -.11 .20 -

(6) Impracticality 3.1 1.2 -.31 -.30 -.28 .27 .34 -

(7) Availability 3.7 1.6 .26 .20 .22 -.25 .37 -.33 -
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ANNEX 4. ATTITUDES TOWARDS GUIDELINES AMONG DIFFERENT

OCCUPATIONAL GROUPS.

Means (M) and standard deviations (SD) 

Physicians Registered Practical 
and dentists nurses nurses 

M(SD) M(SD) M(SD)

Sample 1

General attitude towards guidelines 5.4(1.2) 5.3(1.2) 5.4(1.0)

Usefulness of guidelines 5.3(0.7) 5.4(0.9) 5.4(0.9)

Reliability of guidelines 5.6(1.2) 5.4(1.1) 5.4(1.0)

Lack of individual competence 
to use guidelines 2.8(1.1) 3.0(1.4) 3.3(1.2)

Lack of organisational competence
to use guidelines 2.7(1.3) 2.9(1.1) 2.9(1.1)

Impracticality of guidelines 3.4(0.9) 3.3(1.1) 3.5(1.1)

Availability of guidelines 4.3(1.4) 4.2(1.5) 4.3(1.4)

Sample 2

General attitude towards guidelines 5.7(1.1) 5.7(0.9) 5.3(1.0)

Usefulness of guidelines 5.8(0.8) 5.5(0.9) 5.6(0.7)

Reliability of guidelines 5.8(0.8) 5.8(0.8) 5.4(0.8)

Lack of individual competence 
to use guidelines 2.1(0.7) 2.3(1.0) 2.6(1.0)

Lack of organisational competence
to use guidelines 4.7(0.9) 4.9(0.8) 5.2(1.0)

Impracticality of guidelines 3.0(1.2) 2.9(1.2) 3.3(1.1)

Availability of guidelines 3.2(1.3) 3.5(1.5) 3.7(1.5)
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ANNEX 5: REGRESSION RESULTS FOR EFFECT OF AGS SUBSCALES

ON THE USE OF GUIDELINES, FOR SAMPLES 1 AND 2

Independent variables

estimate F-value

Sample 1
Lack of individual or team competence to use guidelines -0.17 11.80**

Availability of guidelines 0.47 35.08***

R2 0.29

F 14.01***

Sample 2
Lack of individual or team competence to use guidelines -0.13 4.49*

Reliability of guidelines 0.15 3.97*

Availability of guidelines 0.71 217.0***

R2 0.45

F 37.09***

* p < 0.05
** p < 0.01
*** p < 0.001
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Chapter 9 

Researching perceived barriers 
and facilitators to implementation: 
a coded review of studies

H. Claudia Pagliari, James P. Kahan 

AIMS OF THE CHAPTER

• To provide a bibliographic review of research on perceived or
attitudinal barriers and facilitators to implementation.

• To identify studies which have used structured instruments to
investigate these variables.

• To categorise the studies listed in the bibliography in such a
way as to facilitate the identification of appropriate instru-
ment for future projects.

INTRODUCTION AND AIMS

As has been discussed in several of the preceding chapters, clinical guide-
lines are often not followed by the health professionals whose practice
they are designed to inform. Several authors on the subject have sugge-
sted that guideline adoption and use will be greatly facilitated by taking
account of barriers to change when designing implementation. It is for
this reason that appropriate methods for identifying and measuring such
barriers must be found. Wensing et al. describe a number of suitable
methods in chapter 6 of this monograph, along with relevant theories
arising from the literature. Re-visiting these methods and theories is not
the purpose of this chapter. Our primary aim here is to provide a cate-
gorised bibliography of studies that have investigated perceived facili-
tators and barriers using (primarily) structured methods. This, we hope,
will be a useful resource for researchers planning new implementation
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projects. The bibliography presented here is a direct outcome of our
work to develop the CPP ‘Perceptions Library’ – an Internet website
containing examples of questionnaire items pertinent to this issue. The
studies reported in this chapter and the items reproduced on the CPP
website are particularly concerned with assessing individuals’ 
judgements or opinions about aspects of a health technology or change,
or of their environment, which they believe to be a help or a hindrance
to implementation. Barriers rooted in people’s subjective beliefs or atti-
tudes (e.g. belief that one’s organisation does not support the change)
can be just as influential in determining their behaviour as genuine bar-
riers (e.g. resource constraints). Moreover, they can be difficult to anti-
cipate since they may not relate to directly observable or quantifiable 
features of the environment. It is for this reason that the ‘Perceptions 
Library’ was envisaged.

LITERATURE REVIEW METHODS USED TO IDENTIFY STUDIES

CONTAINING PERCEPTUAL ITEMS

We conducted a comprehensive literature search using several compu-
terised databases (see Box 9.1) and soliciting information on other per-
tinent studies from colleagues in the field. We also contacted all CPP
partners in order to obtain details of unpublished studies or those pub-
lished in languages other than English. 
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BOX 9.1
SUMMARY OF SEARCH PROCEDURES

• Databases searched: Medline, Embase, Cinahl, Psychlit. 1975
– 1998 (Prior to 1975 the search term ‘practice guide-line’ did
not produce any ‘hits’ on Medline, reflecting the relative
youth of this innovation. For this reason it was not thought
worthwhile to extend the search further back in time.) 

• Search terms: The following search terms were used singly, or
in various combinations, to reveal the maximum number of
pertinent abstracts: Perceived/perception, barrier/barriers,
facilitator/facilitators, practice guideline/ guideline, imple-
ment/implementation, professional behaviour change, atti-
tude/attitudes, survey/ questionnaire.

• Sifting process: Titles and abstracts were scanned. Abstracts
appearing to meet the aims of the study were selected and the
full-text article examined for relevant items. Where suitable
items were alluded to but not reproduced in the article, authors
were contacted for further details.



We focused our literature search on studies dealing with the imple-
mentation of new health technologies or examining professional be-
haviour change amongst health care workers. Although we examined a
number of review articles, we paid particular attention to studies which
had used structured survey/interview methods to investigate perceived
facilitators and barriers (including attitudinal barriers and explicit bar-
riers). Although our search focused on questionnaire/survey research,
studies using less structured methods were included if it was felt that
their methods or findings could be used to produce structured items for
future research (e.g. semi-structured interview items, coding frames
derived from qualitative analysis). Box 9.2 summarises the broad scope
of the search.

The products of our search are shown in the bibliography appearing
at the end of this article. 

CATEGORISATION OF STUDIES

Although many items extracted from the articles listed in the biblio-
graphy may be found on the CPP website, a wider range will be available
by directly accessing the primary articles. To assist researchers in iden-
tifying suitable literature sources and methods, we have categorised the
articles mentioned in our bibliography using the scheme shown in Box
9.3 (page 172). 
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BOX 9.2
THE SCOPE OF THE SEARCH

• Behaviour of health professionals (primary and secondary
care doctors and nurses, other health care professionals) Not
patients or managers. 

• Implementation of new technologies (e.g. guidelines, drug
prescribing), general strategies (e.g. evidence based medicine,
using research), other professional behaviour change (e.g.
changes in management). 

• ‘Attitudes’, perceived obstacles, perceived facilitators (Not
actual practice or knowledge, although these were regularly
investigated in the studies reviewed and are assigned category
labels in table 9.3).

• Structured survey/interview methods (Some of the studies
also used unstructured methods).



172 | changing professional practice

Box 9.3
Categorisation scheme

1. Focus 
1a. Clinical practice guidelines
1b. Evidence-based medicine/utilisation of research
1c. Adoption of new organisational methods/procedures (e.g. managed care, quality assurance)
1d. Specific practices (e.g. breast cancer screening, test ordering, ‘green’ prescribing)
1e. General practices (e.g. caring for mentally disabled adults, managing obesity)
1f. Professional role behaviours (e.g. emergency nurse practitioner role)
1g. Educational measures
1h. Other (e.g. needs of remote health care professionals)

2. Targets 
2a. Primary care doctors (GPs, family physicians)
2b. Secondary care physicians and specialists (e.g. cardiologists, paediatricians, obstetricians/

gynaecologists)
2c. Other specialities: mental health, dentistry
2d. Nurses (general)
2e. Nurse practitioners & midwives
2f. Professions allied to medicine (e.g. dieticians, physiotherapists)
2g. Educators or managers (involved in training or supervising others) 
2h. Teams (explicit multiprofessional team target)
2z. Unspecified (“physicians”) or multiple groups (“health care providers”)

3. Methods
3a. Postal or other mass-distributed questionnaire/survey

Type: 3.a.i closed, 3.a.ii open, 3.a.iii mixed
3b. Interview (face-to-face or telephone)

Type: 3.b.i structured, 3.b.ii semi-structured (or mixed), 3.b.iii open (in depth) 
3c. Focus group
3d. Reference to cases (critical incident, constructed scenario, diaries)
3e. Document analysis (e.g. practice patterns, objective measures of compliance with guideline 

recommendations, other audit measures)
3f. Observation
3z. Other method
3x. unknown

4. Object 
4a. “KAP” (knowledge [cognitions], attitudes [beliefs, opinions], practice [behaviour, intention])
4b. ‘Attitudes’ (about guidelines or other innovation. E.g. applicability, helpfulness)
4c. Familiarity (with guideline/innovation)
4d. Barriers or Facilitators

4d.i General
4d.ii Legal
4d.iii Social/organisational
4d.iv. Professional/role (e.g. threat to autonomy)
4d.v Time
4d.vi Resource (economic, access)

4e. Propensity to change, self-efficacy
4f. Perceived need, motivation
4g. Provider characteristics (“demographics”)
4h. Strategies for change
4i. Actual change.

R. Review articles 
(not containing original research, but dealing with key concepts and measures)



Table 9.1 gives examples of studies associated with several cate-
gories.
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Table 9.1. Examples of study summaries, with attached classifications according to the
scheme shown in Box 9.3. 

Christakis DA, Rivara FP. Surveyed US pediatricians about their knowledge 1a. 
(1998) and impressions of four well-publicised clinical practice 2b.
Pediatricians’ awareness guidelines. 3a.
of and attitudes about Research questions: What percentage of practicing 4b. 4c. 4g.
four clinical practice pediatricians is aware of these guidelines? How helpful do  (4a)
guidelines. they find them? What are practitioners’ perceived limitations 
Pediatrics 101, 5, of these guidelines? Have these guidelines affected 
825-830. provider behaviour? Are there features of a provider’s training 

or practice that are associated with changing practice as a 
result of guidelines?

Ely JW, Goerdt CJ, Aim: To identify physician characteristics and attitudes related 1a. 
Bergus GR, West CP, to self-reported compliance with adult prevention guidelines. 2a.  
Dawson JD, Methods: Mailed questionnaire to family practice and internal 3a.
Doebbeling BN. (1998) medicine residents and faculty at the University of Iowa. (4a) 4b, 4d,
The effect of physician Details of instrument: 78 items in seven categories: physician 4e. 4g. 4i.
characteristics on characteristics, history-taking practices, counselling practices, 
compliance with adult self perceived effectiveness in changing patient behaviour, 
preventive care guidelines. beliefs about preventive care, knowledge about preventive 
Family Medicine 30, 1, care, and perceived barriers to the delivery of preventive care. 
34-39. (e.g. lack of time, lack of reminder systems, attitudes about 

preventive care etc.). 

Bernat JL, Ringel SP, Surveyed attitudes of US neurologists about the ethical 1c.
Vickrey BG, Keran C. dimensions of managed care by administering a written 2b.
(1997) instrument containing paradigmatic cases portraying conflicts 3a. 3d.
Attitudes of US of physicians, patients and managed care organizations. 4b. 4dii.
neurologists concerning After each case, assessed neurologists’ attitudes by asking 4diii.
the ethical dimensions of them their degree of agreement with a series of statements. 
managed care. Found that neurologists 1) generally were willing to follow 
Neurology 49 1, 4-13. clinical practice guidelines if they were created by medical 

societies, 2) experienced frequent conflicts of interest or 
conflicts of obligation in the care of their MCO patients, 3) 
feared legal ramifications of their clinical decisions on MCO 
patients, 3) were unwilling to employ deception or gaming to 
achieve what they perceived to be good patient care, 5) 
believed that their professional prerogatives and autonomy 
were under attack by MCOs and 6) felt that the good of their 
patients should not be sacrificed for the good of society.

Carroll DL, Greenwood R, Aim: “to explore the nurse’s perception of the barriers and 1b.  
Lynch KE, Sullivan JK, facilitators to using research findings in nursing practice.” 2d.
Ready CH, Fitzmaurice JB. “A survey methodology was used and a sample of 356 3a.
(1997) practicing (US) nurses responded. Data were collected using 4d.
Barriers and facilitators a scale that rated the barriers and facilitators to using 
to the utilization of research findings in nursing practice.”
nursing research. “The greatest barriers were insufficient time on the job to 
Clinical Nurse Specialist implement new ideas, lack of knowledge of nursing research 
11, 5, 207-212 findings, and inaccessibility of relevant literature.”



Summaries of the articles included in our bibliography (such as shown
in Table 9.1) can be found in a separate publication (Pagliari & Kahan,
1999).1)

SUMMARY

Our literature search has revealed a large number of studies that have
investigated perceived or attitudinal barriers to the implementation of
health care technologies. Relatively few of these have focused specifi-
cally on clinical guidelines. For example, of the 135 titles listed in our
bibliography, only 37 mention guidelines. Many have examined compa-
rable innovations and changes, however, such as those dealing with bar-
riers to research utilisation and evidence-based medicine. Across those
studies which have employed structured measures, there has been con-
siderable variation in the instruments used. No single instrument can
be recommended as a general measure of perceived or attitudinal barri-
ers or facilitators, and the investigator’s choice of measurement tool
should be guided by the specific focus and context of the research ques-
tions. We hope that future implementation researchers will find our list
of classified references helpful for the purposes of targeting their lite-
rature review and identifying suitable instruments to be used in or 
adapted for their studies. We suggest that this database be used in con-
junc-tion with the CPP Perceptions Library and the list of annotated 
abstracts mentioned earlier (Pagliari & Kahan 1999). 

1) Pagliari, HC & Kahan, JP (1999). “Changing Professional Practice in Health Care: Annotated Bibliography
of studies of Perception in Guidelines Implementation”. Leiden: RAND Europe Report 99.008.
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Costanza ME, Stoddard AM, Examined the attitudes, beliefs and practices with regard to 1d.  
Zapka JG, Gaw VP, Barth R. breast cancer screening, as self-reported by New England 2a.
(1992) primary care physicians. 3a.
Physician compliance with Mailed survey. Included questions on attitudes and beliefs 4a.
mammography screening about breast cancer screening, as well as questions about 
guidelines: barriers and perceived barriers and actual screening practices.
enhancers. Journal of the “Strongly associated with ordering annual mammograms were 
American Board of Family beliefs in the benefit of mammography and the perception of 
Practice 5, 2, 143-152 community consensus regarding breast cancer screening. 

A strong positive association of practising in a group setting 
and mammography compliance was noted…. The three most 
important determinants of annual screening suggest ways to 
improve physician compliance: Improve physician attitudes 
about the benefits of mammography, build further on the 
medical community’s consensus regarding the appropriateness 
and importance of annual guidelines, target the poorest 
compliers with special messages or programs.”



KEY MESSAGES

• A considerable number of studies have investigated perceived
or attitudinal barriers to implementation, using structured
methods.

• No single instrument may be recommended as a global mea-
sure. Selection of an appropriate instrument will depend upon
the research questions and context, including the technology
itself (focus), the personnel involved (targets) and the dimen-
sions of change of interest (objects).

• This categorised bibliography may be helpful to researchers as
a means of focusing their review of the literature and the
available instruments to those which are most appropriate to
their specific objectives.
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Chapter 10

Epilogue

Marjukka Mäkelä and Thorkil Thorsen

The provision of health care services is a complex social process. In each
encounter between patient and professional, there are multiple issues
that influence the decisions made and the outcomes produced. Naive as-
sumptions about the transference of scientific evidence into work prac-
tices do not hold: high-quality scientific evidence is not always used as
a natural ingredient in health care decisions. Even the ready availability
of high-quality guidelines does not necessarily improve this situation.
The path from available scientific knowledge to the application of this
knowledge in patient care is winding and stony. 

In early 1995, we saw a gap rather than a path. A small group of guide-
line researchers was called together by Finn Børlum Kristensen at the
Danish Hospital Institute. All were planning to start a study on guide-
line implementation in the near future. Likewise all agreed that impor-
tant issues in this work could best be studied by joining resources. The
bits of understanding gained from our various perspectives would sup-
port each other, creating a chance to ask more complicated questions.
At that point we were clearly aiming at using a common vocabulary and
applying some common instruments in our respective study projects.

After three years of active and mostly very satisfying collaboration
we have some new pieces of knowledge in place. First, we know much
more about designing and analysing guidelines implementation studies.
Tools for using cluster design and analysis have been sharpened and
tested using the data from CPP studies. The application of economic
evaluation specifically to guideline implementation studies has been
carefully considered; the conclusion is that the methods are appropriate
and should be included in study designs. There is also a clear need for 
richer description of the complex processes we study; the next genera-
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tion of guideline implementation studies should be able to consider qua-
litative approaches – unlike CPP at the outset!

A second tangible result of the collaboration is the scientific frame-
work that can be used in guideline implementation studies, either just
for planning the implementation process itself or also for designing a
study. The framework is based on original work by EPOC, which aimed
at retrospective analysis of published studies; we have elaborated on
this using data from CPP partner projects. To support study planning 
instead of analysis, and to incorporate the new insights from research,
the framework has been enlarged with a more detailed list of guidelines,
interventions and intervening factors. Again, future researchers now are
in a better position to choose the setting, persons and guidelines they
work with than we were when our projects were designed.

Thirdly, seminal theoretical work on the description of interven-
tions and the identification of barriers to and facilitators of guideline
implementation has been done in the Netherlands. These results enrich
the main framework. Likewise, during the Concerted Action a biblio-
graphy was compiled of studies investigating health professionals’ per-
ceptions of factors that may interfere with guideline implementation
and use. 

A systematic review of studies looking at guideline implementation
has not been done yet. We planned to do one with our own results. Too
optimistic! Several of the projects that originally were included in CPP
are still in the process of being executed; not all of them were even 
funded in the end. We think, however, that our work has made a solid
systematic review possible, and will keep our eyes open for the right
time to start one. 

Another of our originally planned project deliverables, the common
survey instrument looking at barriers to and facilitators of guideline 
implementation, has not been as widely applied as we scheduled. De-
veloped using previous experience and tested on two sets of empirical
material, the CPP-14 questionnaire is available in English, Finnish, Spa-
nish and Danish, but not in all the languages used in CPP. Neither have
all projects used it, although this was an initial goal. The ques-
tionnaire needs to be validated for countries and settings other than the
one it was tested in.

The most useful and hopefully most permanent result of CPP is the
creation of a European network of guideline enthusiasts. The people and
groups doing research and development in the area now have good
knowledge of each other’s professional strengths. We have been able to
share work fruitfully and question our results honestly. Most impor-
tantly, we have gained insight into questions that none of us would have
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been able to ask within the limits of one’s own country and health care
system. ‘Added value’ for us has changed from a BIOMED mantra to a
very tangible fact.

Some of the many lessons learnt during our Concerted Action, we
believe, grew from the very idea of multinational European collabora-
tion. There is a clear need to systematise approaches and results. While
it is very true that cultural contexts and contextual issues are important
in health services research, many problems are nevertheless generic
across very different guideline implementation studies. Teams with
members that have multidisciplinary breadth as well as depth in their
own fields seem optimal for this branch of health services research. Cul-
tural variety is a true richness, when we first dare pass the threshold
from fear of the unknown and protection of our familiar ways to honest
and fearless exchange – and when we trust our partners enough to laugh
at ourselves and each other. We need to continue teasing out generic 
explanations and hopefully also solutions to guideline implementation. 

The path from available scientific knowledge to applying this know-
ledge in patient care is still winding and stony. The theoretical and prac-
tical work done within CPP has cleared some stones away, and provided
a few signposts. We are working on numerous new questions with a bet-
ter map of the terrain than we used to have, and hope that others will
join our network in the quest for more scientifically based health care.

epilogue | 193





Appendix

Partner projects 

The following projects were included in the CPP Concerted Action and
are referred to in the previous chapters:

LysAMI: Optimising the treatment of myocardial infarction. 
Research into implementation of clinical guidelines

Denmark 1

Background
Every year approximately 16,000 Danes suffering from myocardial in-
farction (MI) are discharged from one of more than 60 hospital depart-
ments that admit patients with MI. MI causes 20% of all deaths. Half of
these deaths occur during hospitalisation. Extensive clinical trials have
shown that treatment with acetylsalicylic acid and, when indicated,
earliest possible thrombolytic treatment has increased survival in MI-
patients. Other procedures of risk assessment and subsequent interven-
tions have been shown to increase survival. This highlights the impor-
tance of a thorough clinical risk assessment in MI patients. It is not well
described to which extent this international knowledge of most effec-
tive treatment is reflected in day-to-day clinical practice in Denmark. 

Aim
An improvement of clinical guideline implementation, thus optimising
the treatment of MI.

Study design
In a rigorous health services research design, this study was to address
the area of quality assurance and improvement through guideline im-
plementation. A prospective interrupted time series design was to be
employed to test two methods of guideline implementation in hospital
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care against each other: statistical feed-back on performance indicators
vs. statistical feed-back plus a centrally initiated and facilitated local
multidisciplinary quality development work.

The intervention was also to be studied in an organisational/socio-
logical part study. The goal here was to study a) what happens when a
hospital department systematically records its treatment of patients
and receives a feedback, and b) how is the clinical guideline received,
perceived and used in the departments. A special focus was to be on bar-
riers and facilitators to the implementation of the guideline.

The study has documented the process of care of in-patients admit-
ted with MI symptoms during a pre-intervention period of 8 months.
Thus, the MI-treatment profile of each department included in the
study has been recorded. During and after the intervention period regi-
stration of the MI-treatment activities in all departments were to conti-
nue unchanged. 

The end point measure used for evaluating the impact of the imple-
mentation strategy was primarily the health professionals’ compliance
with the clinical guideline on well-established performance indicators.
For example, it was to be expected that a successful implementation of
the guideline would result in an increased thrombolysis treatment rate
and a quicker process of care in the group of patients who met the treat-
ment’s indications. There is a well-documented causal relation between
specific treatments such as thrombolysis, beta-blockade, and choleste-
rol lowering and patient outcomes such as mortality. The use of process
measures rather than patient outcomes as measures of effect calls for
much less cases to be included. Thus, process of care measures could
substitute patient outcomes as primary effect measures in this study.
This means that well documented therapy (such as aspirin and throm-
bolysis) and – with a more indirect causal relationship – pre-discharge
and ambulatory diagnostic procedures necessary for risk assessment
prior to decision on therapy (such as exercise test, echocardiography, hy-
pertension) would serve as measures of effect of the intervention.

The organisational/sociological part study was to be based on inter-
views and observation. 

Population
Patients admitted to hospital with chest pain.

Progress
In January 1997, 26 hospital departments had been enrolled in the study.
Each department had established an organisation for data collection in
collaboration with the project group and appointed a contact person re-
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sponsible for the continuous recording of their treatment of patients
with MI-symptoms. In the following 9 months the departments’ regi-
stration practices were being checked and improved upon before what
was supposed to be the beginning of the pre intervention period. Not all
departments managed to obtain a quality of data that was acceptable for
the study but 25 departments managed to start the collection and most
at a reasonable quality. 

Nevertheless, as it had not been possible to obtain the necessary
funding, the intervention was not started as planned, and in October
1997 the continuous recording was officially stopped in all departments
due to lack of funding. A few departments chose to continue on their
own but it was no longer possible to support the recording at DSI. At
that time 12,500 registration forms had been scanned into a database,
and a feedback on their recording was sent to all departments. Since
then a further 3,000 forms have been scanned.

Further information: 
DSI•Danish Institute for Health Services Research and Development,
P.O. Box 2595, DK 2100 Copenhagen Ø. 
Phone: +45 35 29 84 00. Fax: +45 35 29 84 99.
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A randomised controlled trial of computer-assisted 
anticoagulant therapy

Denmark 2

Background
Outpatient anticoagulant therapy with peroral vitamin-K antagonists is
often of poor quality. One of the reasons seems to be that the clinicians
do not comply with guidelines and other evidence. In an attempt to im-
prove the quality, a computer-system to assist the clinician during the
patient’s periodic control visits is being developed and implemented.
The computer-system consists of: 
• A patient record interactively connected to a clinical guideline and a

dose calculation program, 
• An information database easily accessible from the patient record,

and 
• A regional (and eventually national) clinical database for the clinical

intervention and its results.

Aims
The primary objective of this study is to evaluate the change of profes-
sional behaviour of the clinicians, and the resulting quality improve-
ment of the therapy. The hypotheses are: 
1. That the clinicians will use the computer-system during the 

encounter, 
2. That the reminders and information received will change the profes-

sional behaviour, and 
3. That this will improve the clinical outcome. 

Study design
The evaluation is a randomised controlled study. The intervention
group receiving the computer-system consists of about 25 general prac-
tices and 6 outpatient clinics in Funen County. Another 25 general prac-
tices in Funen County and a number of outpatient clinics outside Funen
constitute the control group. Referring to the above hypotheses, the 
parameters measured are among others: 
1. Frequency of the use of individual parts of the computer-system, 
2. Frequency of control visits, duration of treatment, and frequency of

patient information provided, 
3. Relative duration of which the patient’s INR is within the therapeu-

tic range. 
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Primarily data are collected by computer data logging, and from labora-
tory and hospital information systems. This is followed up by post in-
tervention questionnaires and interviews. 

Population / Setting 
General practices and outpatient clinics mainly in the Funen County,
Denmark.

Progress
Development and implementation of the computer tools was delayed 
6 - 9 month due to lack of human resources. Whereas development and
implementation of computer-assisted decision support (clinical guide-
line, database, etc.) is part of the PRESTIGE Project, funded by the 
European Commission, national funds and partners, funding of the eval-
uation of the effect of the of computer-assisted decision support (i.e. this
project) is not secured, and can only to a very limited extent be covered
by the project partners.

Further information: 
DSI•Danish Institute for Health Services Research and Development,
P.O. Box 2595, DK 2100 Copenhagen Ø. 
Phone: +45 35 29 84 00. Fax: +45 35 29 84 99.
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Quality management methods in health centres 
(Laadukas terveyskeskus, LATE) 

Finland 1

Background
Quality improvement (QI) methods have been increasingly applied in
health care, with little data on their effectiveness. Finnish primary care
units have been interested in remodelling their work toward truly mul-
tiprofessional teams; the implementation of guidelines is a suitable to-
pic for quality improvement in such changes. This project combines the
practical application of guidelines with an educational program aiming
at facilitating multiprofessional quality improvement in teams.

Aims
The study questions are:
1. Will the application of QI methods in primary care lead to 

a) improved health outcomes in patients with diabetes and hyper-
tension and/or 

b) improved care processes in patients with tonsillitis and sinusitis?
2. What are the costs of implementing this type of team education?
3. What are the attitudes of the health centre personnel toward guide-

lines before and after the implementation? 

Study design
In this randomised trial the effectiveness of teaching QI methods to
multiprofessional teams in primary health care is evaluated. Six health
centres (HCs) started in 1996 and six in 1997. Each HC receives a trai-
ning program extending over 18 months, including four one-day ses-
sions locally in the health centres and five common training sessions for
five persons chosen by the HCs, two quality managers, a physician and
a nurse, and three quality project leaders. National guidelines are used
as the basic source of information in all QA projects.

In the trial, each HC receives two randomised topics for QA. One of
these is a chronic health problem (hypertension or diabetes) and the other
an acute problem (sinusitis or tonsillitis). In addition, the HCs may 
choose one extra QA topic according to their own preferences. All HCs
collect retrospective data on the actual treatment of 200 patients (or all
available patients, if the total n<200) with each of these health problems
yearly in 1996 to 1999. The hard outcomes are the percentages of 
patients with their latest blood pressure or blood sugar level in good
control, or patients who have received a treatment for their acute respi-
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ratory infection correctly according to the results of a diagnostic inves-
tigation.

Progress 
The project is nearing completion. The post-intervention measure-
ments are still being collected; they have taken somewhat longer than
expected. Plans for the analysis have been made and funding for the per-
sonnel and statistics experts necessary for the final analysis are being 
sought for. The data are expected to be available by the end of 1999.

All training sessions for the HCs that started in 1997 are completed,
with the final evaluation session in June 1999. All HCs have completed
the data collection for 1997 and all but two for 1998. Baseline data
(1996) for the all HCs have been analysed and a conference report on
these presented. Preliminary reports on first-year data, with trends for
target problems, have been written. Attitude questionnaires have been
distributed to all HCs; baseline data on attitudes has been analysed.
Three yearly project reports have been published and distributed. A ba-
sic scientific report for the project has been started: the literature review
for it is completed, and basic tables for reporting the data have been
planned.

Other
The training program was tested in six HCs in 1995-97 and small modi-
fications to the program were made after that. Health centres receive 
feedback on their progress and the comparative figures from other HCs
during the project; however, these data are available so late that its 
effect on the improvement process is marginal.

The training program will continue in a slightly modified format,
with six new HCs starting in the autumn of 1999. Data will not be col-
lected and HCs will be free to choose their project topics. 

Further information
Marjukka Mäkelä, STAKES/PALA, Broholmsgatan 18, PB 220, 00531
Helsinki, Finland.
Tel: +358 9 3967 2290. Fax: +358 9 3967 2227.
e-mail: Marjukka@stakes.fi
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Primary care guidelines in electronic vs. textbook format 

Finland 2

Background
Electronic guidelines have been used in Finnish primary care for seven
years. As primary health centres (HCs) become increasingly computeri-
sed, it is essential to evaluate the effect of readily available guidelines
on the quality of general practitioners’ work. An exceptional possibility
to compare a collection of two formats (printed and electronic) of a col-
lection of over 1000 guidelines for primary care, and willingness to eval-
uate in detail how their recommendations are being followed, prompted
this randomised study.

Aims
The study questions are:
1. How well do primary care physicians follow the Physician’s Desk

Guideline in their daily work, as evaluated from patient records from
cases where guidelines are consulted vs. cases were guidelines were
not used?

2. Is there a difference between using electronic or printed (book) ver-
sions of the guidelines collection?

3. What are the attitudes of the physicians toward guidelines before and
after the study?

Study design
In this study, newly licensed physicians are randomised to use either a
textbook or an electronic version of existing guidelines for primary care.
These guidelines have been produced since 1989 and are updated three
times a year (database version) or every two years (printed version). The
young physicians will receive either the book or a portable computer
with the guidelines for use during one month in a health centre (their
second or later month in primary care work after licensing). For each
consultation where they use the guidelines they will fill in a short 
questionnaire, and a copy of the patient record for this consultation is
included. The patient record for the previous consultation will be col-
lected for control material.

The data will be analysed for the frequency of guideline use, pro-
blems guidelines were used for, sources of guidelines, whether the in-
formation provided in the guideline was sufficient for decision, and
whether the physician acted according to the guideline. The latter two
aspects are analysed by the research team from the patient records. The
expected minimum number of physicians to be recruited is 166, and the
minimum number of consultations to be analysed is 1112.
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Progress 
A pilot study in June 1997 has been analysed by four researchers inde-
pendently to test the validity of the appraisal instruments. The recruit-
ment for the project started in January 1998 and will end in August
1999; 136 physicians have been randomised for the study and 96 have
completed the data collection. The number of available consultations
exceeded the estimated number, so that a selection of conditions to be
analysed became possible. The evaluation scales for the final analysis
are being created for the 30 most common diagnoses. Index and control
visits will be blinded for those doing the analysis. The guideline attitu-
des questionnaire has been distributed to those randomised.

Other
The guidelines are being translated into English for a demonstration ver-
sion, and the CD-ROM containing the guidelines in English will be
available for those interested in 1999.

Further information
Duodecim (The Finnish Medical Society) and Stakes (National Research
and Development Centre for Welfare and Health). Marjukka Mäkelä,
Stakes, Broholmsgatan 18, PB 220, 00531 Helsinki, Finland.
Tel: +358 9 3967 2290. Fax: +358 9 3967 2227.
e-mail: Marjukka@stakes.fi
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Audit and feedback vs. academic detailing as a strategy to
implement practice guidelines for breast cancer surgery in
Italy

Italy

Background
Studies carried out in the early 90’ showed that the rates of use of 
breast conserving surgery were variable and particularly low in some
geographic areas. In particular, low rates of use of this procedure were
found in Friuli Venezia Giulia, a Northern Italian Region with approxi-
mately 1,500,000 residents. This finding could not be attributed to the
lack of radiotherapy facilities, rather to clinicians’ attitudes favouring
the utilisation of more radical interventions. This indicated that there
was much room for improvement in this clinical area through the de-
velopment and implementation of practice guidelines promoting the
use of conserving surgery in the appropriate patient with breast cancer.
These guidelines were developed in 1995 by a multidisciplinary panel of
regional experts dealing with management of breast cancer, using the
RAND appropriateness methodology. Through this approach it was pos-
sible to reach a consensus on the clinical indications in which the use
of breast conserving surgical procedure was deemed appropriate.

Aims
To assess the feasibility of setting up routine and simple mechanisms
through which guidelines implementation could be organised by the re-
gional Health Authority and to assess the comparative effectiveness of
two different strategies for implementing guidelines aimed at increasing
the use of breast conserving surgery (BCS).

Study design
Controlled before after study, involving 6 hospitals allocated to receive
the guidelines either through audit and feedback (2 hospitals) or acade-
mic detailing (2 hospitals), and the remaining 12 hospitals of the region
acting as control group. Audit and feedback: after a local presentation of
the guidelines by the chief of the regional health authority, hospitals in
this group have been audited every four months for 12 months, in order
to monitor their use of breast conserving surgery. A report of their per-
formance in terms of total number of breast cancer patients treated du-
ring the index period, number of women eligible for BCS according to
the guidelines, and number of those who actually received BCS, was 
regularly provided to the chairperson of the surgical department. This
material was then used at regular department meetings. 
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Academic detailing: physicians treating breast cancer patients at each
hospital allocated to this arm of the study were invited to a meeting
where an expert in the field championed the content of the guideline, 
discussed their method of development, content and potential problems
in the local application. During this meeting the chief of the regional 
health authority and the expert presented and discussed data on the 
local utilisation of BCS during the previous year, and stressed the impor-
tance of the guideline adoption as a tool to improve quality of care. This
meeting was offered only once, before starting the data collection.  

The proportion of breast cancer patients treated with conservative
surgery was the main outcome measure, estimated from data collected
through the regional administrative database. Data from 1992 to Febru-
ary 1998 were available for the analysis. 

According to the baseline rate of use of BCS, it was estimated that 360
surgical interventions had to be observed in order to detect a 15% diffe-
rence between the two intervention arms (assuming 1-beta=80% and
alfa=5%); considering the two implementation strategies altogether,
141 patients per group had to be recruited to detect a 15% increase in
the rate of use of BCS compared with the control group. 

Clinicians and staff of the surgical wards of the regional hospitals
were the target population of the study.

Timetable
The two implementation strategies were launched in September 1996
and ended in November 1997. More specifically, written report in the
audit and feedback were sent three times (Feb. 97, covering the period
Sept-Dec 96, July 97, with data covering the period Jan-April 97; Nov 97
covering the period May-August 97). Final analysis was carried out in
March 1998.

Progress
During the first year the study was carried out successfully though pa-
tient accrual was slower than expected. It was only at the end of 1997
that due to the turnover of personnel at the regional Health Authority
difficulties started to emerge. As it is reported in detail below data col-
lection ended at the end of 1997 and it proved impossible to rescue it 
afterwards also due to the lack of external funding.

Overall we examined rates of use of BCS in the control and experi-
mental hospitals from 1992 to 1995, before the launch of the interven-
tions. During that baseline period, in control hospitals rates went from
44% in 1992 to 40% in 1997. Corresponding rates went from 43% to
44%, and from 35% to 41%, in the audit and feedback and in the aca-
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demic detailing group, respectively. Since the inception of the interven-
tions, rates went from 40% in 1996 to 42% in 1997 in the control group;
in the audit and feedback group corresponding figures were 34% in 1996
and 46% in 1997 while in the academic detailing group were 47% and
48%. 

Due to the small sample size none of these differences was statis-
tically significant. Although the study protocol foresaw a monitoring 
of BCS rates until 1999, data collection was interrupted prematurely at
the end of 1997 due to organisational reasons at the Regional Health 
Authority.  

Dissemination (publications – issued/planned)
We considered the study not successfully completed and therefore no
formal publication is planned. An internal report has been produced and
is available in Italian.

Further information
Alessandro Liberati, Istituto Mario Negri, Via Eritrea 62, 20157 Milan,
Italy. 
Tel: +39 2 390 145 16, Fax: +39 2 332 002 31.
e-mail: LIBERATI@IRFMN.MNEGRI.IT, 
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Tailored interventions in primary care

Norway

Background
Sore throat and urinary tract infections (UTIs) are common problems in
general practice. Treatment and diagnosis of these conditions has been
controversial, and there have been large variations in practice. 

Aim
To evaluate the effect of tailored interventions on the implementation
of evidence-based guidelines for the diagnosis and treatment of sore
throat and UTI.

Methods and study design
Evidence-based guidelines for the diagnosis and treatment of sore throat
and UTI were systematically developed. 140 practices will be randomi-
sed to an intervention to support implementation of the guidelines for
either sore throat or UTI in a balanced block design. 

Interventions 
“Tailored interventions” that address specific barriers to appropriate
practice for each clinical problem will be used. Focus groups and inter-
views among patients, general practitioners (GPs) and GP assistants,
and a pilot study will be used to identify the barriers. Likely compo-
nents of the tailored interventions include educational material for the
practice focusing on daily routines, computer generated patient infor-
mation, computerised decision support and reminders, use of opinion
leaders and individual feedback.

Participants/setting
140 GP practices in Norway with 20 patients per practice will be inclu-
ded. The sample size is calculated to achieve 80 % power to detect a 15
% absolute difference in practice for the primary analyses. We assumed
a ”worst case” baseline of 50 % appropriate practice, an intra-class cor-
relation coefficient of 0.3 and a drop-out of up to 20% of practices.

Measurement of the process of care, patient outcomes, economic eva-
luation
Symptoms and signs, use of laboratory tests, and prescription of anti-
biotics for both clinical problems will be registered electronically in all
participating practices during three time periods of two months: before
the interventions, during active implementation of the tailored inter-
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ventions and one year after the active intervention phase. An add-on
computer program that is minimally obtrusive will be used to collect
data, prompt GPs and GP assistants, provide patient information, and
facilitate audit and feedback. Principle outcomes are the rate of test use,
rate of use of antibiotics, and rate of telephone consultations. The fol-
lowing patient outcomes will be registered using a mailed questionna-
ire: symptoms, side effects of treatment, use of patient information and
degree of patient satisfaction.

Plan of analysis
Intention to treat analysis using generalised linear modelling or multi-
level modelling to account for clustering of data will be used. Explora-
tory analyses will be undertaken to investigate whether identified bar-
riers and facilitators were effect modifiers.

Progress
Guidelines for sore throat and UTI and the add-on computer program
have been developed. We have started the pilot project and identifica-
tion of barriers and facilitators.

Further information
Signe Flottorp, Health Services Research Unit, National Institute of
Public Health, PO Box 4404 Torshov, N-0403 Oslo, Norway. 
Tel +47 22 04 23 66, Fax +47 22 04 25 95, 
e-mail: signe.flottorp@labmed.uio.no
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Cardiovascular Risk reduction in Primary carE (CARPE)

The Netherlands

Background
Health problem: Prevention of cardiovascular disease in general prac-
tice among patients with cardiovascular diseases or risk factors (hyper-
tension, cholesterol, diabetes mellitus II, peripheral arterial disease, an-
gina pectoris, heart failure and TIA). Cardiovascular diseases are among
the most important health problems in general practice: about 10% of
all chronic problems are of cardiovascular origin. 
Effectiveness: Aiming preventive activities at patients with established
disease or at risk, is a cost-effective approach, in line with current lite-
rature and discussions. 
Evidence of current inappropriate practice: Research in different coun-
tries documents discrepancies between evidence based preventive 
guidelines and objective measures of what is done in practice.

Aim 
To evaluate the effects of outreach visits by trained nurses to implement
evidence based performance guidelines and guidelines on organising
cardiovascular preventive services.

Study design 
Design 
Randomised controlled trial.

Guidelines 
The Dutch College of General Practitioners has developed guidelines for
the management of cardiovascular diseases and risk factors in their
‘standards’ on hypertension, cholesterol, diabetes mellitus II, peripheral
arterial disease, angina pectoris, heart failure and TIA. These ‘standards’
provide specific performance and organisational guidelines. Moreover,
guidelines to organise services have been developed and tested in a pre-
vious project on improving cardiovascular preventive care. Together
this package of guidelines forms a suitable point of reference for impro-
ving patient care in this very important field.

Intervention 
Multifaceted intervention, combining the provision of information, 
feedback, face-to-face education, educational materials and practical
tools. The intervention is carried out by trained nurse outreach visitors.
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Participants and setting 
124 general practices (general practitioners and practice nurses) in the
eastern and western part of the Netherlands.

Measurement of the process of care, health outcomes, economic eva-
luation 
Measurements are performed at pre-test and post-test (i.e. after 21
months of intervention). Data on the organisation of services are collec-
ted by means of observation of routine procedures and questionnaires
for the general practitioner (GP) and the practice nurse. Principal out-
come is proportion of general practices adhering to the guidelines. Con-
cerning the providers’ performance, adherence to the guidelines is mea-
sured by self-recording forms, which have to be completed immediately
after a consultation (during a period of 2 months). Principal outcome is
proportion of general practitioners adhering to the guidelines. Patients
receive a questionnaire at baseline and after 21 months (principal out-
comes: reported risk profile, quality of life, satisfaction with the care
provided). At post-test, patient records are searched to assess the num-
ber of recorded risk factors. During the intervention, a continuous pro-
cess evaluation takes place to measure the input of outreach visitors and
practice members (economic evaluation). 

Barriers and facilitators 
At post-test, information on barriers and facilitators is collected.

Monitoring 
Implementation of the intervention activities is monitored.

Sample size 
124 general practices are randomised to an intervention (62 practices)
and a control group (62 practices). A total of 199 general practitioners,
250 practice nurses and 4000 patients participate in the study. 

Plan of analysis 
Intention to treat analysis. Organisational guidelines: sign test or Mann-
Whitney U test, to test difference of proportions. Performance guide-
lines: if possible, multi-level analysis to account for clustering of data.
Descriptive analysis of barriers and facilitators and costs of the inter-
vention.

Progress
All 124 practices participate in the study. Postmeasurements will take

210 | changing professional practice



place until July 1999. Data entering will end by August 1999 and data
analyses will start subsequently. 

Further information: 
Marlies EJL Hulscher, Centre for Quality of Care Research (WOK),
University of Nijmegen, PO Box 9101, 6500 HB Nijmegen. 
Tel: +31 243613129, Fax: +31 243540166, 
e-mail: M.Hulscher@HSV.KUN.NL.
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Thrombo-Embolism Prevention Evaluation Study 
(TEMPEST)

Aberdeen, UK

Background
Health problem: Deep vein thrombosis of the lower limb (DVT) and its
acute complication, pulmonary embolism (PE) are major causes of de-
ath and disability in developed countries.
Effectiveness of clinical intervention: Routine prophylaxis in moderate
or high-risk groups is the most efficient management option.
Evidence of current inappropriate practice: Audits in UK and US hospi-
tal settings suggested that high-risk patients were not receiving prophy-
laxis.

Aims
To evaluate the effectiveness and efficiency of three different dissemi-
nation and implementation strategies for evidence based guidelines for
the prevention of deep vein thrombosis.

Study design
Design 
2 × 2 × 2 factorial randomised controlled trial. One-year feasibility study
undertaken.
Intervention: Guideline: national guidelines for prophylaxis of deep
vein thromboembolism based on systematic review, developed by multi-
disciplinary group and evidence-linked recommendations. 

Interventions 
i. Educational outreach visits to ward staff; 
ii. Reminder systems at the time of consultation; 
iii. Role substitution involving nursing or pharmacy staff assessing 

patients’ risk status.

Participants 
Health care workers in hospital settings – senior and junior doctors, nur-
ses, pharmacists.

Settings 
Up to 66 clinical directorates in hospitals in Scotland and northern Eng-
land.
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Measurement of the process of care, health outcomes, economic eva-
luation
Data collected by case note review from pre and post intervention co-
hort of medium and high-risk patients identified from routine discharge
data. Principle outcome is proportion of patients receiving thrombo-
prophylaxis. Health outcomes not measured. Additional information
for economic evaluation from case note review, published data, standard
unit costs and expert opinion.

Barriers and facilitators 
Prospective assessment of barriers during the feasibility study period.
Monitoring of implementation strategies.

Sample size 
30 patients per directorate from a minimum of 66 directorates (total
number of patients 1,980) needed to achieve 80% power to detect a 20%
change in prophylaxis rates (from 40% to 60%) using a 5% significance
level and assuming an intra-class correlation of 0.3.

Plan of analysis
Intention to treat analysis using generalised linear modelling or multi-
level modelling to account for clustering of data. Exploratory analysis of
whether identified barriers and facilitators are effect modifiers. Cost
benefit analysis using a balance sheet approach for economic evalua-
tion.

Progress
Feasibility study completed involving recruitment of over 17 hospitals,
widespread interest in trial expressed by other hospitals; methods of
data collection proven; survey of barriers using ‘Theory of Planned Be-
haviour’ framework completed. Baseline prophylaxis rates higher than
expected (>90% in surgical directorates, 75% in medical directorates),
and thus, a move to the main trial was not regarded feasible.

Further information
Jeremy Grimshaw, Health Services Research Unit, University of 
Aberdeen, Medical School, Foresterhill, Aberdeen AB25 9ZD. 
Tel: +44 01224 663123 ext. 54105, Fax: +44 (0)1224 663087, 
e-mail: j.m.grimshaw@abdn.ac.uk
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COGENT: An evaluation of computerised guidelines for the
management of two chronic conditions in UK primary care

Newcastle, UK

Background 
Clinical guidelines are being increasingly developed to promote quality
of care and to reduce inappropriate variation in clinical practice. How-
ever, there is uncertainty about both their effectiveness and how best 
to introduce them into practice. A recent review suggested the most
powerful implementation strategy involved patient-specific prompts at
the time of consultation. Advances in primary care computing now 
allow the generation of interactive prompts based upon relatively com-
plex guidelines to be presented on the screen during consultations.
Ischaemic heart disease and asthma in adults are common chronic 
illnesses associated with high levels of morbidity and mortality and 
cared for predominantly in primary care.

Aim
The study will evaluate the impact of the development and implemen-
tation of interactive computer-based guidelines on the process and out-
come of care for adult patients with ischaemic heart disease or asthma
cared for in UK primary care.

Description of the study
Design 
A before and after cluster randomised controlled trial using a 2 × 2 ba-
lanced incomplete block design

Guideline 
National guidelines created from systematic reviews in a group com-
prising experts in primary care, secondary care, patients, public health
physicians and economists. The group method was informal. The end
users participated. The guideline has been updated and was not pre-
tested or tailored locally.

Intervention 
The guidelines were formatted into a decision support system to deliver
patient specific prompts at the time of consultation.

Participants and settings 
General practitioners and practice nurses in 64 UK general practices; 40
patients with each condition per practice.
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Measurement of the process of care, health outcomes, economic eva-
luation 
Data on the process and outcome of care will be gathered from patients
records. Data on patient health outcomes will be gathered by self-com-
pletion postal questionnaire using both generic and condition specific
instruments. Data on the costs of implementing the guidelines and their
impact on the costs of care will be collected.

Barriers and facilitators 
Data on potential barriers and facilitators was gathered within a pre-
vious project; an embedded case study will examine these issues within
the trial.

Sample size 
The study will have 80% power to detect a 10% difference in compli-
ance with the guideline recommendations at a 5% level of significance

Plan of analysis 
The analysis will use multi level modelling focussing on the practice as
the unit of analysis. It will estimate compliance with the guidelines be-
fore and after the implementation.

Further information
Martin Eccles, Professor of Clinical Effectiveness, Centre for Health
Services Research, University of Newcastle upon Tyne, 21 Claremont
Place, Newcastle upon Tyne NE2 4AA, UK. 
Tel: +44 191 222 6780. Fax: +44 191 222 6043. 
e-mail: Martin.Eccles@ncl.ac.uk
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CAMBIE: Changing physicians’ behaviour in the manage-
ment of unstable angina through a clinical practice guideline

Seville, Spain

Background
Unstable angina (UA) is a frequent and severe condition in which me-
dical skills are particularly crucial for the patient. The clinical manage-
ment of UA is described as a decision cascade with different steps such
as early recognition, appraisal of the severity and hemodynamic factors,
better approach for risk assessment and, finally, the decision of treat-
ment (medical or interventionist). Furthermore, this process can be at-
tended in different settings and medical specialities, including emer-
gency services, intensive care units or inpatients wards. There is good
evidence that an appropriate management can improve patient out-
comes, including fatal and non-fatal complications.

A previous study in Seville hospitals showed a high rate of inapprop-
riateness in the use of coronary angiography, according to criteria set by
an expert panel, and a high variability among hospitals and medical spe-
cialities in the use of different procedures.

Aim
To evaluate the effectiveness of a strategy to develop and implement an
evidence-based guideline for the management of unstable angina. 

Description of the study 
Design 
A before and after stratified cluster controlled trial.

Guideline 
Locally developed by a multidisciplinary group, including intended users.
A clinical algorithm of the process of care (from the initial suspect to
treatment) provided the basis for a systematic review of each clinical 
decision, complemented with the results of a previous panel of experts,
using the RAND method.

Intervention 
Academic detailing in each practice unit, adaptation to local circum-
stances, and feedback on former practice. Control group: passive diffu-
sion.

Participants and settings
All (144) cardiologist and internal medicine physicians in ten practice
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units of the three university hospitals of Seville (Spain) are randomised
to intervention or control group.

Measurement of the process of care and outcomes 
Data collected from patients records before and after the intervention
and identified from routine discharge data. Main outcomes: compliance
with recommendations and appropriateness of the management.

Barriers and facilitators 
Pre-intervention attitudes surveyed by the CPP-18 instrument. Monito-
ring of implementation strategies.

Sample size 
436 patients in each group (total: 872) needed to achieve 80 % power to
detect a 15 % change in rates of appropriateness (60 to 75 %), with a 5
% significance level and assuming an intra-class correlation of 0.05.

Plan of analysis 
Focused on compliance with guideline in each episode of care, before
and after the implementation. Intention to treat principle will be ap-
plied. Analysis using multi-level modelling to account for clustering
and covariates effect.

Progress
The guideline have been successfully implemented and endorsed by
Spanish professional societies. Methods of data collection validated.
Pre-intervention data already collected from patients records and post-
intervention in progress. Spanish version of AGS-14 translated and vali-
dated. Survey finished with a response rate of 76.4 %, analysis in pro-
gress. End of data collection and analysis planned for September 1999.

Further information
Eduardo Briones, Agencia de Evaluación de Tecnologías Sanitarias de
Andalucía, Luis Montoto, 87, 4P, 41071 Seville, Spain. 
Tel: +34 95 45 58 845 or 95 45 58 832. Fax: +34 95 45 58 853. 
e-mail: briones@cica.es 
Ignacio Marin, Hospital Universitario de Valme. (GRECA group),
41014 Seville, Spain. 
Tel: +34 95 45 96 397 or 95 45 95 090. Fax: +34 95 46 93 757. 
e-mail: miniml@valme.cica.es
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