
P1: SFK/UKS P2: SFK

9781405181068 BLBK132-Straus February 4, 2009 6:18

Knowledge
Translation in
Health Care:
Moving from
Evidence to
Practice

Edited by

Sharon E. Straus
Li ka Shing Knowledge Institute

St. Michael’s Hospital

and

Department of Medicine

University of Toronto

Toronto, Ontario, Canada

Jacqueline Tetroe
Knowledge Translation Portfolio

Canadian Institutes of Health Research

Ottawa, Ontario, Canada

Ian D. Graham
Knowledge Translation Portfolio

Canadian Institutes of Health Research

Ottawa, Ontario, Canada

A John Wiley & Sons, Ltd., Publication

iii





P1: SFK/UKS P2: SFK

9781405181068 BLBK132-Straus February 10, 2009 9:3

Knowledge Translation in
Health Care: Moving from
Evidence to Practice

i



P1: SFK/UKS P2: SFK

9781405181068 BLBK132-Straus February 10, 2009 9:3

ii



P1: SFK/UKS P2: SFK

9781405181068 BLBK132-Straus February 10, 2009 9:3

Knowledge
Translation in
Health Care:
Moving from
Evidence to
Practice

Edited by

Sharon E. Straus
Li ka Shing Knowledge Institute

St. Michael’s Hospital

and

Department of Medicine

University of Toronto

Toronto, Ontario, Canada

Jacqueline Tetroe
Knowledge Translation Portfolio

Canadian Institutes of Health Research

Ottawa, Ontario, Canada

Ian D. Graham
Knowledge Translation Portfolio

Canadian Institutes of Health Research

Ottawa, Ontario, Canada

A John Wiley & Sons, Ltd., Publication

iii



P1: SFK/UKS P2: SFK

9781405181068 BLBK132-Straus February 10, 2009 9:3

This edition first published 2009, c© 2009 by Blackwell Publishing Ltd.

BMJ Books is an imprint of BMJ Publishing Group Limited, used under licence by Blackwell Publishing which
was acquired by John Wiley & Sons in February 2007. Blackwell’s publishing programme has been merged with
Wiley’s global Scientific, Technical and Medical business to form Wiley-Blackwell.

Registered office: John Wiley & Sons Ltd, The Atrium, Southern Gate, Chichester, West Sussex,
PO19 8SQ, UK

Editorial offices: 9600 Garsington Road, Oxford, OX4 2DQ, UK
The Atrium, Southern Gate, Chichester, West Sussex, PO19 8SQ, UK
111 River Street, Hoboken, NJ 07030-5774, USA

For details of our global editorial offices, for customer services and for information about how to apply for
permission to reuse the copyright material in this book please see our website at www.wiley.com/wiley-blackwell

The right of the author to be identified as the author of this work has been asserted in accordance with the
Copyright, Designs and Patents Act 1988.

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system, or transmitted,
in any form or by any means, electronic, mechanical, photocopying, recording or otherwise, except as
permitted by the UK Copyright, Designs and Patents Act 1988, without the prior permission of the publisher.

Wiley also publishes its books in a variety of electronic formats. Some content that appears in print may not be
available in electronic books.

Designations used by companies to distinguish their products are often claimed as trademarks. All brand names
and product names used in this book are trade names, service marks, trademarks or registered trademarks of
their respective owners. The publisher is not associated with any product or vendor mentioned in this book.
This publication is designed to provide accurate and authoritative information in regard to the subject matter
covered. It is sold on the understanding that the publisher is not engaged in rendering professional services. If
professional advice or other expert assistance is required, the services of a competent professional should be
sought.

The contents of this work are intended to further general scientific research, understanding, and discussion
only and are not intended and should not be relied upon as recommending or promoting a specific method,
diagnosis, or treatment by physicians for any particular patient. The publisher and the author make no
representations or warranties with respect to the accuracy or completeness of the contents of this work and
specifically disclaim all warranties, including without limitation any implied warranties of fitness for a
particular purpose. In view of ongoing research, equipment modifications, changes in governmental
regulations, and the constant flow of information relating to the use of medicines, equipment, and devices, the
reader is urged to review and evaluate the information provided in the package insert or instructions for each
medicine, equipment, or device for, among other things, any changes in the instructions or indication of usage
and for added warnings and precautions. Readers should consult with a specialist where appropriate. The fact
that an organization or Website is referred to in this work as a citation and/or a potential source of further
information does not mean that the author or the publisher endorses the information the organization or
Website may provide or recommendations it may make. Further, readers should be aware that Internet Websites
listed in this work may have changed or disappeared between when this work was written and when it is read.
No warranty may be created or extended by any promotional statements for this work. Neither the publisher
nor the author shall be liable for any damages arising herefrom.

Library of Congress Cataloging-in-Publication Data
Knowledge translation in health care : moving from evidence to practice / edited by Sharon Straus, Jacqueline
Tetroe, Ian Graham.

p. : cm.
Includes bibliographical references.
ISBN 978-1-4051-8106-8
1. Evidence-based medicine. 2. Knowledge, Theory of. I. Straus, Sharon E. II. Tetroe,

Jacqueline. III. Graham, Ian D.
[DNLM: 1. Evidence-Based Medicine 2. Health Services Research–standards. 3. Quality of Health

Care–standards. WB 102.5 K73 2009]
R723.7.K663 2009

610–dc22
ISBN: 978-14051-8106-8

2008045643

A catalogue record for this book is available from the British Library.

Set in 9.5/12 pt Minion by Aptara R© Inc., New Delhi, India
Printed in Singapore

1 2009

iv

http://www.wiley.com/wiley-blackwell


P1: SFK/UKS P2: SFK

9781405181068 BLBK132-Straus February 10, 2009 9:3

Contents

Contributors, viii

Foreword, xii

Preface, xvii

Section 1 Introduction

1.1 Knowledge to action: what it is and what it isn’t, 3
Sharon E. Straus, Jacqueline Tetroe, Ian D. Graham

Section 2 Knowledge Creation

2.1 The K in KT: knowledge creation, 13
Sharon E. Straus

2.2 Knowledge synthesis, 15
Jennifer Tetzlaff, Andrea C. Tricco, David Moher

2.3 Knowledge translation tools, 35
Melissa C. Brouwers, Dawn Stacey, Annette M. O’Connor

2.4 Searching for research findings and KT literature, 46
K. Ann McKibbon, Cynthia Lokker

Section 3 The Knowledge-to-Action Cycle

3.1 The action cycle, 59
Sharon E. Straus

3.2 Identifying the knowledge-to-action gaps, 60
Alison Kitson, Sharon E. Straus

3.3 Adapting knowledge to a local context, 73
Margaret B. Harrison, Ian D. Graham, Beatrice Fervers

3.4 Assessing barriers and facilitators to knowledge use, 83
France Légaré
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Foreword

Improving research dissemination and uptake
in the health sector: beyond the sound
of one hand clapping
Jonathan Lomas

Introduction

Science is both a collection of ideological beliefs and an agency for liberation, it
substitutes democracy for political and religious authority. Demanding evidence
for statements of fact and providing criteria to test the evidence, it gives us a
way to distinguish between what is true and what powerful people might wish
to convince us is true [1].

The above quote provides a justification for concern about improving the
link between research and decision making—good information is a tool in
the maintenance of democracy and a bulwark against domination of the
diffuse broad interests of the many by the concentrated narrow interests
of the powerful few. Current concern with evidence-based decision making
(EBDM) is about improving the quantity, quality, and breadth of evidence
used by all participants in the health care system: legislators, administrators,
practitioners, industry, and, increasingly, the public. Better dissemination
and uptake of health research is integral to EBDM. Current failings in this
area have more to do with unrealistic expectations between the various
decision-maker audiences and researchers than they are with unavailabil-
ity of research or an absent need for it in decision making. Understanding
the roots of unrealistic expectations on both sides helps to point the way to
improved dissemination and uptake of health research.

xii
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Understanding the roots of unrealistic expectations

There appear to be at least four areas of misunderstanding between research-
ers and decision makers:
1. Research and decision making as processes not products

There is a tendency for decision makers to treat the research community
as a retail store. They interact only when they wish to acquire the product
of many years of conceptualization and effort emerging from the research
team’s process of investigation. Thus, the research is often of limited rele-
vance because the constraints, priorities, and concerns of the decision maker
were neither communicated nor sought out early enough and often enough
to be incorporated into the conduct of the research. Similarly, researchers
tend to treat decision making as an event rather than a process. Thus, they
often arrive too late with their findings and try to insert them into the
decision-making process after the problem has been formulated, feasible
options delineated, and causal models incompatible with their approach
adopted. The multiple stages of the decision-making and research processes
argue for far more ongoing communication of priorities, approaches, choice
points, and constraints between the two communities.
2. The political and institutional context of decision making

Trained as rational scientists, most researchers confuse their desire for
rational decision making with the reality of politically and institutionally
constrained sensible decision making. Researchers therefore underestimate
the importance of values in decision making and overestimate the role of their
“facts.” These facts are contestable in the decision-making environment, and
vie with other sources of information and become transformed in the hands
of various interested (stakeholders) and disinterested (media) purveyors of
information for decision making. Receptivity to “facts” from research is
based on system values as expressed through the preconceived notions of the
participants, predilictions of those with the decision-making power, and the
precedents of the institutions responsible for the decision process. Failure
of researchers to understand this political and institutional environment
leads to naive expectations regarding the adoption of their findings; over-
commitment to rational decision making may even lead to wilful disregard
of these political and institutional realities.
3. Decision makers’ views and expectations of research communities

Researchers, especially those based in universities, organize around disci-
plines rather than issues. Integrated knowledge addressing a specific problem
is therefore a rare commodity. The desire of decision makers for one-stop-
shopping to acquire “trans-disciplinary” relevant knowledge is often frus-
trated by these disciplinary divisions. Furthermore, the historical incentive in
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universities is to engage in discovery research (designed to serve future, often
as yet unspecified, needs) more than applied research (designed to address
current perceived needs). To the extent that most decision makers confront
current problems, there is a mismatch between where researchers spend their
time and where decision makers would wish them to spend their time.

Although some rebalancing of university effort is needed toward more
applied research, there is a danger that decision makers, in their haste to
acquire research for their decision making, may divert excessive resources
away from discovery research. Not all research is (or should) be dedicated to
serving today’s decision makers. At least some capacity has to be dedicated to
discovery research that produces the feedstock of methods, new approaches,
and innovations for future applied research.
4. Researchers’ views and expectations of decision-making communities

Researchers tend to treat decision makers as a homogeneous community.
Many fail to discriminate between (and do not tailor dissemination of find-
ings to) at least four audiences consisting of different types of individuals
with different needs from research, different preferred formats for its dissem-
ination, and different degrees of skill and motivation in extracting findings
from the research community.

Legislative decision makers—politicians, bureaucrats, and various
interest groups—are more likely to use research and analysis to form
policy agendas (e.g., should health consequences be an integral part of
debates on unemployment?) or to justify already chosen courses of action
(e.g., how many deaths per year can we claim to have averted with gun
controls?) than they are to engage in open-ended searches for the most
scientifically valid solution to a problem. Health policy analysis is of most
use to them. Decision making at this level is more about policy ideas,
about ways of framing issues and defining manageable problems than it is
about selecting solutions. Research information communicated via dense
and jargon-laden publications is less appropriate for this busy audience
than are person-to-person or brief memo formats.

Administrative decision makers—program managers, hospital execu-
tives, regional administrators, insurers, and board members—may use the
more applied health services research and sometimes clinical research to
make decisions, such as facility location, program design, human resource
mix, budget allocations, and quality improvement strategies. Often spe-
cialists in some aspect of health care, they wish to make more instrumental
use of health research and may establish ongoing contacts with particular
researchers to reduce search time and assure reliability of information.
Synthesized knowledge around a concrete issue, provided within the time
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frame of the decision process, is of most use to them, either in written
form or via workshops and seminars or their personal contacts.

Clinical decision makers—individual practitioners, specialty and pro-
fessional society officials, and expert panel members—are concerned with
specific questions of patient selection criteria, schedules for preventive
regimens, safely delegable acts, effective monitoring, and disciplinary pro-
cedures. Clinical research is of most interest to them. With perhaps the
most circumscribed needs of any audience, their clinical information needs
are increasingly served by mediating organizations, such as the Cochrane
Collaboration or by journals dedicated to the synthesis of clinically rel-
evant knowledge. Nevertheless, the time constraints and informal com-
munication channels of this audience still require attention to the use
of innovations in dissemination, such as local opinion leaders and peer
bench-marking.

Industrial decision makers—pharmaceutical companies, software and
device manufacturers, and venture capitalists—are interested in poten-
tially profitable products and can be distinguished from the other audi-
ences by their high degree of motivation to “pull” marketable findings
from researchers. Consequently, this audience most obviously raises the
ethical and allocational question of proprietary-oriented versus publicly
oriented (or profit-oriented versus need-oriented) objectives for health
research. Although clinical and biomedical research has historically been
of most interest to them, health services research with software or other
system implications is of increasing importance to this audience. Because
of their high degree of motivation in finding marketable products, the
formats for dissemination can be closer to “raw” research findings than
for other audiences.
The failure of many researchers to distinguish between the needs and

preferred dissemination formats of these audiences has led them to an inap-
propriate “one-size-fits-all” journal publication approach to dissemination
of research findings.

Conclusion

Achieving improved dissemination and uptake of health research will depend
on interested applied researchers, committed decision makers, and both
research sponsors and universities willing to consider new ways of doing
business. This discussion document identifies four elements in a campaign
to achieve this improvement:
1. An umbrella message from a national level that communicates a cul-

tural change toward more conduct of relevant, good quality research and
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greater attention to the application of findings from such research to
decision making.

2. New structures to improve the opportunities for ongoing fruitful com-
munication between researchers and decision makers, and to concentrate
both applied research production and research receptor skills as a critical
mass in universities and decision-making organizations, respectively.

3. New activities and processes:
i. By researchers to synthesize and disseminate their work in a way that

is more sensitive to the needs of their target audiences,
ii. By decision makers to both receive and apply research findings, as well

as to communicate audience-specific priorities,
iii. By universities to reward instead of penalize employees interested in

applied research, and
iv. By research sponsors to both encourage greater relevance in funded

research and to recognize issue-specific bodies of knowledge as an
important unit of research production and transfer.

4. New human resource approaches to give both decision makers and
researchers a better understanding of each others’ environments and to
produce new categories of personnel (e.g., knowledge brokers) skilled in
bridging the not insignificant cultural gap between the two communities.

August, 1997

Reference

1 Tesh SN. Hidden Arguments: Political Ideology and Disease Prevention Policy. London:
Rutgers University Press; 1989, p. 167.
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Preface

In 1997, Jonathan Lomas wrote a commentary describing the gap between
research and decision making and postulated why this may occur. He
described areas of misunderstanding between researchers and decision mak-
ers that may contribute to this gap and suggested that improved commu-
nication across these groups was necessary to enhance knowledge uptake.
We reproduced part of his analysis as Foreword to outline challenges in knowl-
edge implementation that were identified at that time. He went on to imple-
ment many of the ideas emerging from his work during his 1998–2007 tenure
as the inaugural Chief Executive Officer of the Canadian Health Services
Research Foundation.

This book attempts to demonstrate the progress that has been made in
implementing knowledge in health care and describes strategies to bridge
the gap between knowledge and action. We believe that both the science and
practice of knowledge implementation have advanced in the last decade, and
efforts in these areas are growing exponentially. This book highlights some
of these efforts, provides a framework for implementation activities, and
demonstrates future areas of research, where gaps still exist.

xvii
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1.1 Knowledge to action: what it is and
what it isn’t
Sharon E. Straus1,2, Jacqueline Tetroe3, and Ian D. Graham3,4

1Department of Medicine, University of Toronto, Toronto, ON, Canada
2Li Ka Shing Knowledge Institute, St. Michael’s Hospital, Toronto, ON, Canada
3Knowledge Translation Portfolio, Canadian Institutes of Health Research, Ottawa,

ON, Canada
4School of Nursing, University of Ottawa, Ottawa, ON, Canada

K E Y L E A R N I N G P O I N T S

� Gaps between evidence and decision making occur across decision makers including

patients, health care professionals, and policy makers.
� Knowledge translation (KT) is the synthesis, dissemination, exchange, and ethically

sound application of knowledge to improve health, provide more effective health

services and products, and strengthen the health care system.

Health care systems are faced with the challenge of improving the quality of
care and decreasing the risk of adverse events [1]. Globally, health systems fail
to optimally use evidence, resulting in inefficiencies and reduced quantity and
quality of life [2,3]. The science and practice of knowledge translation (KT)
can answer these challenges. The finding that providing evidence from clinical
research is necessary but not sufficient for providing optimal care delivery
has created interest in KT, which we define as the methods for closing the
knowledge-to-action gaps.

What is knowledge translation?

Many terms are used to describe the process of putting knowledge into
action [4]. In the United Kingdom and Europe, the terms implementation sci-
ence and research utilization are commonly used in this context. In the United
States, the terms dissemination and diffusion, research use, knowledge trans-
fer, and uptake are often used. Canada commonly uses the terms knowledge
transfer and exchange. In this book, we use the terms knowledge translation
(KT) and knowledge to action interchangeably. For those who want a formal
definition of KT, the Canadian Institutes of Health Research (CIHR) defines

Knowledge Translation in Health Care: Moving from Evidence to Practice. Edited by S. Straus,

J. Tetroe, and I. Graham. C© 2009 Blackwell Publishing, ISBN: 978-1-4051-8106-8.

3
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KT as “a dynamic and iterative process that includes the synthesis, dissem-
ination, exchange and ethically sound application of knowledge to improve
health, provide more effective health services and products and strengthen
the healthcare system.” This definition has been adapted by the U.S. National
Center for Dissemination of Disability Research and the World Health Orga-
nization (WHO). The move beyond simple dissemination of knowledge to
actual use of knowledge is the common element to these different terms.
It is clear that knowledge creation, distillation, and dissemination are not
sufficient on their own to ensure implementation in decision making.

Some organizations may use the term knowledge translation synonymously
with commercialization or technology transfer. However, this narrow view
does not consider the various stakeholders involved or the actual process of
using knowledge in decision making. Similarly, some confusion arises around
continuing education versus KT. Certainly, educational interventions are a
strategy for knowledge implementation, but it must be kept in mind that
the KT audience is larger than the number of health care professionals who
are the target for continuing medical education or continuing professional
development. KT strategies may vary according to the targeted user audience
(e.g., researchers, clinicians, policy makers, public) and the type of knowledge
being translated (e.g., clinical, biomedical, policy) [2].

Why is KT important?

Failure to use research evidence to inform decision making is apparent across
all key decision-maker groups, including health care providers, patients,
informal carers, managers, and policy makers, in developed and developing
countries, in primary and specialty care, and in care provided by all disci-
plines. Practice audits performed in a variety of settings have revealed that
high-quality evidence is not consistently applied in practice [5]. For example,
although several randomized trials have shown that statins can decrease the
risk of mortality and morbidity in poststroke patients, statins are considerably
underprescribed [6]. In contrast, antibiotics are overprescribed in children
with upper respiratory tract symptoms [7]. A synthesis of 14 studies showed
that many patients (26–95%) were dissatisfied with information given to
them [8]. Lavis and colleagues [9] studied eight health policy-making pro-
cesses in Canada. Citable health services research was used in at least one stage
of the policy-making process for only four policies; only one of these four
policies had citable research used in all stages of the policy-making process.
Similarly, evidence from systematic reviews was not frequently used by WHO
policy makers [10]. And, Dobbins and colleagues observed that although
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systematic reviews were used in making public health guidelines in Ontario,
Canada, policy-level recommendations were not adopted [11].

Increasing recognition of these issues has led to attempts to effect behav-
ior, practice, or policy change. Changing behavior is a complex process that
requires the evaluation of the entire health care organization, including sys-
tematic barriers to change (e.g., lack of integrated health information systems)
and targeting of those involved in decision making, including clinicians,
policymakers, and patients [2]. Effort must be made to close knowledge-
to-practice gaps with effective KT interventions, thereby improving health
outcomes. These initiatives must include all aspects of care, including access
to and implementation of valid evidence, patient safety strategies, and orga-
nizational and systems issues.

What are the KT determinants?

Multiple factors determine the use of research by different stakeholder groups
[12–16]. A common challenge that all decision makers face relates to the lack
of knowledge-management skills and infrastructure (the sheer volume of
research evidence currently produced, access to research evidence, time to
read, and skills to appraise, understand, and apply research evidence). Better
knowledge management is necessary, but is insufficient to ensure effective
KT, given other challenges that may operate at different levels [16], including
the health care system (e.g., financial disincentives), health care organization
(e.g., lack of equipment), health care teams (e.g., local standards of care
not in line with recommended practice), individual health care professionals
(e.g., knowledge, attitudes, and skills), and patients (e.g., low adherence to
recommendations). Frequently, multiple challenges operating at different
levels of the health care system are present. KT interventions and activities
need to keep abreast with these challenges and changes in health care.

The knowledge-to-action framework: a model for KT

There are many proposed theories and frameworks for achieving knowl-
edge translation that can be confusing to those responsible for KT [17–21].
A conceptual framework developed by Graham and colleagues, termed the
knowledge-to-action cycle, provides an approach that builds on the com-
monalities found in an assessment of planned-action theories [4]. This frame-
work was developed after a review of more than 30 planned-action theories
that identified their common elements. They added a knowledge creation
process to the planned-action model and labeled the combined models the
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Figure 1.1.1 The knowledge-to-action framework.

knowledge-to-action cycle. The CIHR, Canada’s federal health research fund-
ing agency, has adopted the cycle as the accepted model for promoting the
application of research and as a framework for the KT process.

In this model, the knowledge-to-action process is iterative, dynamic, and
complex, concerning both knowledge creation and application (action cycle)
with fluid boundaries between creation and action components. Figure 1.1.1
illustrates the knowledge creation funnel and the major action steps or stages
comprising the knowledge-to-action model.

Knowledge creation
Knowledge creation, or the production of knowledge, consists of three phases:
knowledge inquiry, knowledge synthesis, and knowledge tools and/or prod-
uct creation. As knowledge is filtered or distilled through each stage of the
knowledge creation process, the resulting knowledge becomes more refined
and potentially more useful to end users. For example, the synthesis stage
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brings together disparate research findings that may exist globally on a topic
and attempts to identify common patterns. At the tools/products devel-
opment stage, the best quality knowledge and research is further synthe-
sized and distilled into a decision-making tool, such as practice guidelines or
algorithms.

The action cycle
Seven action phases can occur sequentially or simultaneously, and the knowl-
edge phases can influence the action phases at several points in the cycle. At
each phase, multiple theories from different disciplines can be brought to bear.
Action parts of the cycle are based on planned-action theories that focus on
deliberately engineering change in health care systems and groups [17,18].
Included are the processes needed to implement knowledge in health care
settings, namely, identification of the problem; identifying, reviewing, and
selecting the knowledge to implement; adapting or customizing knowledge
to local context; assessing knowledge use determinants; selecting, tailoring,
implementing, and monitoring KT interventions; evaluating outcomes or
impact of using the knowledge; and determining strategies for ensuring sus-
tained knowledge use. Integral to the framework is the need to consider
various stakeholders who are the end users of the knowledge that is being
implemented.

In this book, we attempt to provide an approach to the science and practice
of KT. We will describe the roles of synthesis and knowledge tools in the
knowledge creation process, as well as present key elements of the action
cycle and outline successful KT strategies targeted to relevant stakeholders
including the public, clinicians, and policy makers. Each chapter was created
following a systematic search of literature and appraisal of individual studies
for validity. Gaps in the literature will be identified; the science of KT is a
relatively new field, and we will attempt to reflect this by highlighting future
areas of research.
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