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Organizations around the world are recognizing that guidelines
should be based on the best available evidence, that the devel-
opment of recommendations needs to be transparent, and that
appropriate processes should be followed. In June 2007, we con-
vened an American Thoracic Society (ATS)/European Respiratory
Society (ERS)-sponsored workshop with over 60 representatives
from 36 international organizations to provide advice to guideline
developers about the required steps and processes for guideline
development using themanagement of chronic obstructive pulmo-
nary disease (COPD) as an example. Following the workshop,
participants completed a series of 14 review articles that underwent
peer review and incorporated key new literature until June 2011 for
most articles in this series. The review articles evaluate the guideline
cycle including: priority setting, question formulation, managing con-
flict of interest, defining appropriate outcomes, stakeholder involve-
ment, grading the quality of evidence and strength of recommenda-
tions, integration of values and preferences, considering resource use,
reporting of guidelines, implementation, and adaptation. In this Intro-
duction we frame the background and methods of these reviews and
provide the key conclusions of the workshop. A summary of the work-
shop’s conclusions and recommendationswas published in The Lancet.
Given the enormous resources that are spent on research and the im-
portance of providing thebest guidance to healthcare decisionmakers,
attributing appropriate funds to research syntheses and transparent,
independent guidance for the development of evidence-based guide-
lines is justified. Furthermore, given the immense amount of work that
is required, individualsandorganizationsneedtocollaborate toachieve
the best possible and cost-effective coordination of these efforts.
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INTRODUCTION

Organizations, including theWorld Health Organization (WHO),
are recognizing that guidelines should be based on the best avail-
able evidence, that the development of recommendations needs

to be transparent, and that appropriate processes should be fol-
lowed. We followed the example of a published series of articles
that advised WHO on the best approaches to guideline develop-
ment, and evaluated the required steps to develop guidelines
for professional societies and other guideline developers (1). In
June 2007, we convened an American Thoracic Society (ATS)/
European Respiratory Society (ERS)/National Heart, Lung, and
Blood Institute (NHLBI)-sponsored workshop with over 60
representatives from 36 international organizations, with the pur-
pose of determining the required steps and processes for guide-
line development using the management of chronic obstructive
pulmonary disease (COPD) as an example (Table 1). From this
workshop a series of 14 review articles were produced to provide
advice to guideline developers (2). In this Introduction, we frame
the background and methods of these papers.

METHODS FOR THE WORKSHOP

The program development committee (PDC)—that is, the
authors of this article—used the recently published series of
articles that advised WHO on best guideline development to
develop a list of topics that were of highest interest to professional
societies, using COPD as an example (1). The topics that were
considered of greatest relevance covered five areas:

1. Establishing and managing guidelines and guideline panels

2. Conflicts of interest and the funding of guidelines

3. Practical guideline development

4. The patient at the center

5. Ensuring appropriate use of guidelines

These areas are covered in the following 14 articles:

1. Identifying target audiences: who are the guidelines for? (3)

2. Priority setting (prioritize which questions/recommendations
need to be made and establish a list of the most important
health care problems, patient populations, and interven-
tions) (4)

3. Guideline group composition, group processes (how to
achieve consensus), and consultation processes (e.g., post–
guideline development review by independent organizations
or reviewers) (5)

4. Managing conflicts of interest and the funding of guide-
line development (6)

5. Deciding what type of evidence and outcomes to include
in guidelines (e.g., mortality, hospitalizations, pulmonary
function, etc.) (7)
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6. Incorporating considerations of cost effectiveness, affordabil-
ity, and resource implications in guideline development (8)

7. Synthesis, grading, and presentation of evidence in guide-
lines (9)

8. Integrating values and consumer involvement in guide-
lines (10)

9. Stakeholder involvement: how to do it right (11)

10. How to integrate multi-morbidities in guidelines (12)

11. Moving from evidence to recommendations: developing
recommendations in guidelines (13)

12. Reporting and publishing guidelines (14)

13. Disseminating and implementing guidelines (15)

TABLE 1. INVITED ORGANIZATIONS AND
SELECTED PARTICIPANTS

Organizations

American Academy of Family Physicians (AAFP)

American College of Physicians (ACP)

American College of Chest Physicians (ACCP)

Agency for Healthcare Research and Quality (AHRQ)

American Heart Association (AHA)

Latin-American Thoracic Association (ALAT)

Alpha one foundation

American College of Cardiology (ACC)

Asian Pacific Respiratory Society (APSR)

Allergic Rhinitis and its Impact on Asthma (ARIA) Guidelines

American Thoracic Society (ATS)

Basel Institute of Clinical Epidemiology (BICE)

Canadian Agency for Drugs and Technologies in Health (CADTH)

Chinese Respiratory Society

Cochrane Collaboration

COPD Foundation

European Respiratory Society (ERS)

EU funding section

Forum of International Respiratory Societies (FIRS)

Global Alliance against Respiratory Disease (GARD)

Global Initiative for Chronic Obstructive Lung Disease (GOLD)

Grading of Recommendations Assessment, Development and

Evaluation Working Group (GRADE)

Guidelines International Network (G-I-N, www.g-i-n.net)

Horten Center for Patient Oriented Research, University of Zurich

(Zurich, Switzerland)

Infectious Disease Society of America (IDSA)

Institute of Medicine (IOM)

Institute for Quality and Efficiency in Health Care, Germany (IQWiG)

Italian National Cancer Institute “Regina Elena” (Rome, Italy)

International Union Against Tuberculosis and Lung Disease (IUATLD)

The Knowledge and Encounter Research Unit, Mayo Clinic

College of Medicine (Rochester, MN)

CLARITY Research Group, McMaster University (Hamilton, ON, Canada)

National Institute for Health and Clinical Excellence, UK (NICE)

Norwegian Knowledge Centre for the Health Services, Oslo, Norway

Pan-African Thoracic Society (PATS)

Society of General Internal Medicine (SGIM)

World Health Organization (WHO)

World Organization of Family Doctors (WONCA)

Participants, affiliations

Elie Akl, SGIM

Phil Alderson, NICE

Antonio Anzueto, ATS

David Atkins Agency for Healthcare Quality and Research

Hilda Bastian, Institute for Quality and Efficiency in Health Care,

Germany (IQWiG)

Michael Baumann, ACCP

Lisa Bero, University of Southern California

Peter Black, APSR

Elizabeth Boyd, University of Southern California

Jean Bousquet, ARIA

Jan Brozek, Italian National Cancer Institute, Rome, Italy

A. Sonia Buist, ATS

Jako Burger, Dutch Institute for Healthcare Improvement CBO

Doug Campos-Outcalt, AAFP

Francoise Cluzeau, NICE

Deborah Cook, Society for Critical Care Medicine

Judy Corn, ATS

Alvaro Cruz, WHO

J. Randall Curtis, ATS

Yngve Falck-Ytter, Cleveland Clinic

Marilyn Field, Institute of Medicine

Tom File, IDSA

Leonardo Fabbri, ERS

Atle Fretheim, Norwegian Knowledge Centre for the Health Services,

Oslo, Norway

John Heffner, ATS

Suzanne Hill, WHO

Suzanne Hurd, GINA

Richard Irwin, ACCP

(Continued )

TABLE 1. (CONTINUED)

Marcia Kelson, NICE

Regina Kunz, BICE

Roman Jaeschke, SCCM

Monika Lelgemann

Claude Lenfant, GOLD

William Macnee, ERS

Atul Malhotra, ATS

Mark Metersky, ACCP

Victor Montori, The Knowledge and Encounter Research Unit,

Mayo Clinic College of Medicine (Rochester, MN)

Greg Morosco, NIH

David Gutterman, ACCP

Gordon Guyatt, McMaster University (Hamilton, Canada)

Rogelio Perez-Padilla, ALAT (Latinamerican Thoracic Association)

Amir Qaseem, American College of Physicians

Molly Osborne, ATS

Andy Oxman, Cochrane Collaboration

Milo Puhan, Horten Center, Zurich

Klaus Rabe, ERS

Holger Schünemann, ATS, Cochrane Collaboration

Deborah Shure, Food and Drug Administration (FDA)

Gerald Turino, ATS

Giovanni Viegi, ERS

John W. Walsh, Alpha One Foundation

Mark Woodhead, ERS

Kevin Wilson, Division of Pulmonary and Critical Care, Department of

Medicine, Boston University School of Medicine, Boston, Massachusetts;

Deputy Editor, Pulmonary, Critical Care, and Sleep Medicine, UpToDate,

Waltham, Massachusetts

Timothy Wilt, American College of Physicians

Thomas Woitalla, Price Waterhouse CoopersChris van Wheel, WONCA

Barbara Yawn, AAFP

TABLE 2. KEY VISIONS RESULTING FROM THE ATS/ERS
GUIDELINE DEVELOPMENT WORKSHOP

1. Globalize the evidence

2. Focus on questions that are important to patients and clinicians and include

relevant stakeholders in guideline panels

3. Conduct collaborative evidence reviews relevant to health care questions

and recommendations

4. Use a common metric to evaluate the quality of evidence and strength

of recommendations

5. Consider co-morbidities in guideline development

6. Identify ways that help guideline consumers (clinicians, patients and others)

understand and implement guidelines using the best available tools

7. Deal with conflicts of interest (COI) and guideline sponsoring in a highly

transparent way

8. Support development of decision aids to assist the implementation of value

and preference sensitive guideline recommendations.

9. Maintain a Collaboration of International Organizations

10. Examine collaborative models for funding guideline development

and implementation

Reprinted by permission from Reference 2.
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14. Adaptation, applicability, transferability, evaluation, and
updating of guidelines (16)

Workshop participants were invited on the basis of their ex-
pertise and organizational perspective. We asked leaders in the
field of guideline methodology and development, together with
other workshop participants and colleagues for the workshop, to
submit background documents focusing on key questions that
were suggested and vetted by the PDC. The writing groups sup-
plemented these questions with their own suggestions. Group
leaders were provided with templates for writing their docu-
ments. They were asked to update the existing reviews conducted
for the WHO when available or focus on other existing reviews
that provided details about their development (1). The work-
shop included small group discussions of writing groups, pre-
sentations by group leaders, and large group discussions. Draft
articles were discussed at the workshop and revised following
the workshop with input from PDC members. The articles un-
derwent peer review, and for most documents the literature
search was updated up to June 2011 (details are provided in
the documents in this series).

The workshop documents are not full systematic reviews, al-
though authors were asked to provide available evidence and be
systematic and transparent about the methods. The search strat-
egies and background articles are described in each article. We
asked authors to focus on descriptive literature and examples, in
particular those relevant for the management of COPD. Each
article begins with a brief introduction to the topic and a listing
of the key questions (Table 1 in each of the articles).

SUMMARY

The Workshop Report includes a series of documents that will
inform guideline developers, in particular professional societies,
from around the world. This Report follows a summary of the
key conclusions of the workshop and the vision of the PDC
for implementing the recommendations of the workshop that
was published recently in The Lancet (2). Implementation of
this vision that we summarize in Tables 2 and 3 will depend
on obtaining nonprofit funding and continued efforts of individ-
uals and organizations. Given the enormous resources that are
spent on research and the importance of providing best guid-
ance to healthcare decision makers, attributing appropriate
funds to research syntheses and transparent, independent
guidance for the development of evidence-based guidelines
is justified. Furthermore, given the immense amount of work
that is required, individuals and organizations need to col-
laborate to achieve the best possible and cost-effective coor-
dination of the efforts.
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Identifying Target Audiences: Who Are the
Guidelines For?
Article 1 in Integrating and Coordinating Efforts in COPD
Guideline Development. An Official ATS/ERS Workshop Report

Barbara P. Yawn, Elie A. Akl, Amir Qaseem, Peter Black, and Doug Campos-Outcalt; on behalf of the
ATS/ERS Ad Hoc Committee on Integrating and Coordinating Efforts in COPD Guideline Development

Background: Professional societies, like many other organizations
around the world, have recognized the need to use rigorous pro-
cesses to ensure that health care recommendations are informed
by the best available research evidence. Different clinical practice
guidelines addressing the management of the same disease may
vary widely in the evidence used and the format of the recommen-
dations, with the result that not all are appropriate for all audiences.
This is the first of a series of 14 articles that clinicians, methodolo-
gists, and researchers from around the world prepared to advise
those developing guidelines in respiratory and other diseases about
the potential impact of identifying the target audiences for their
clinical practice guidelines.
Methods: In this review we address the following questions. (1)
Which audiences are interested in a chronic obstructive pulmo-
nary disease (COP)D guideline? (2) How many audiences can be
addressed in a single COPD guideline? (3) What is the purpose of
theguidelines? (4)Whoshouldbe includedon theguidelinepanel?
We collected information by searching PubMed and reviewing in-
formation from groups that are currently making and using respi-
ratory disease guidelines, as well as from workshop discussions.
Our conclusions are based on available evidence, consideration
of what guideline developers are doing, and the opinions of those
who attended the workshop.
Results and Conclusions: Clinicians desire COPD and other guide-
lines that are concise, use evidence from practices similar to theirs,
and whose authors have expertise in providing care in similar set-
tings and with similar patients. In the case of COPD, barriers to gen-
eralists’ useof guidelines include lackof awareness of theguidelines,
failure to embrace the diagnostic methods as capable of providing
definitive confirmation of COPD, and, most importantly, failure of
previous guidelines to address the treatment of COPD in the context
of the broad range of multiple morbidities that affect most people
with COPD. COPD specialists may require guidelines with more
details regarding complex COPD management. The purpose of the
guidelinesmay determine the appropriate audience. Guidelines de-
veloped to improve care by enhancing education may have a very
different audience than guidelines designed to improve care by lim-
iting the scope of practice, punishing noncompliance, or saving
money. The purpose will drive dissemination and implementation
strategies, but should not influence the methods used to develop

a guideline. Clinicians desire guidelines, but data suggest that the
current development systems, content, format, and dissemination
strategies may need to be altered to fit these audiences. After the
purpose and audience are determined, the guideline committee
mustdecidehow to fairly address these audiences,whichwill usually
require seeking their input.

INTRODUCTION

Different types of organizations and groups develop and use clin-
ical practice guidelines to outline or define the standards of clinical
practice for specific diseases (1). Insurers, whether private or pub-
lic, also develop and use guidelines to summarize or affirm what
health care services they do and do not consider reimbursable for
specific groups of people. Clinics, hospitals, and emergency care
departments have used guidelines for specific health problems to
develop clinical pathways or critical care pathways (2, 3).

The audience of a clinical practice guideline varies and depends
in part on the topic of the guideline, the purpose of the guideline,
and how the guideline defines health and disease (4). Therefore,
the target audience should have an influence on the breadth and
depth of the guideline content.

Defining the target audience is a critical first step in the pro-
cess of guideline development. Without knowledge of by whom
and how the guidelines are to be used, it is unlikely that the final
product will be of value to the intended audience for the pro-
jected purpose (4). In addition to the primary audience for
a guideline, it is also important to determine which secondary
audience may choose to use the guidelines, how they may need
to alter or expand the format and content of the guidelines, and
how they will interpret the guideline recommendations.

The key decisions regarding the appropriate audience(s)
to develop guidelines have received very little attention in the
medical literature. In June 2007, the American Thoracic Society
(ATS) and the European Respiratory Society (ERS) convened
an international workshop of clinicians, methodologists, and
researchers from around the world to coordinate efforts in guide-
line development for patients with chronic obstructive pulmo-
nary disease (COPD) (5). Participants completed the work
during the subsequent 4 years to develop a series of recommen-
dations.

This is the first of a series of 14 articles prepared to advise
guideline developers about the full spectrum of guideline devel-
opment. This article begins the series by discussing identification
of the target audiences that use clinical practice guidelines.

METHODS

The authors of this article developed and discussed the key ques-
tions (Table 1) by searching PubMed, as well as reviewed in-
formation from groups that are currently making and using
respiratory disease guidelines. We updated the literature search
through June 2011 to highlight work presented since the con-
ference (1, 5–9). In addition, we reviewed the prefaces and
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credentials of the members of guideline panels to attempt to
discern how decisions were made in selecting the audience,
scope, and panel membership for the existing COPD guidelines.
We did not conduct a systematic review ourselves; rather, we
used our own judgments to filter what evidence was reviewed
for the existing COPD guidelines. The collected information
and key questions were used to guide a review and assessment
of the topic at the international workshop. Our conclusions are
based on the available evidence, consideration of what guideline
developers are doing, and workshop discussions.

RESULTS

The indexed medical literature contains hundreds of references
regarding COPD guidelines. Many describe the “use” of those
guidelines in different settings. A few discussed the audience
intended for those guidelines. Fewer yet studied or discussed
the purpose of the guidelines beyond broad generalizations,
such as “improving COPD management.” In this section, we
review some of the more recent publications that address our
key questions.

1. Which Audiences Are Interested in Having COPD

Guidelines? Who Currently Uses COPD Guidelines? Which

COPD Guidelines Do They Use, and How Do They

Use Them?

Most high-income countries have developed national clinical
practice guidelines for patients with COPD, and researchers
in several countries have attempted to assess the use and the im-
pact of those guidelines on clinical care (10–21). The methods
used to assess guidelines’ use and impact have been limited
primarily to self-report and vignette studies. No study has di-
rectly assessed the actual use of the specific sets of COPD
guidelines. In Germany (14) and Belgium (11), primary care
physicians and pulmonologists reported that they liked and used
COPD guidelines. However, actual care was often not compat-
ible with the guidelines they reported to use in terms of diag-
nosis (e.g., care showed lack of spirometry use) and certain
aspects of treatment (i.e., frequent use of steroids and the lim-
ited implementation of pulmonary rehabilitation). While half of
Greek primary care physicians reported using the Global initia-
tive for chronic Obstructive Lung Disease (GOLD) guidelines,
one third reported simply following the recommendations of
their consulting pulmonologist (22). Tsagaraki and coworkers
reported that, in Greece, adherence to pharmacotherapy rec-
ommended in international and national guidelines increased
from 1997 to 2003, but only for lung specialists and not for
primary care physicians (18). Polish specialists’ self-reported
practice was characterized by an underuse of spirometry and
an overuse of oral steroids (21). In all of the studies, the con-
clusions were similar: better dissemination of COPD guidelines
is required and will improve disease management, but better
implementation of COPD guidelines is also required.

The value of dissemination of guidelines is highlighted by
Japanese researchers who, in 2002, (1) reported that Japanese
physicians who were aware of the Japanese Respiratory Society’s

COPD guidelines used the guidelines well, and (2) concluded
that the COPD guideline “should be more widely dissemi-
nated” (16). Yet, 3 years later, a clinical vignette study among
Japanese physicians reported that care for patients with
COPD diverged widely from published practice guidelines
(13). Swiss researchers used a prospective observational study
to assess actual diagnostic and therapeutic practices and found
them poorly concordant with guidelines. Their conclusions
were the same, however, stating that “efforts to improve ad-
herence to the Swiss guidelines for the management of COPD
should be intensified” (12, 23). Simply increasing dissemina-
tion and “intensifying attempts to increase adherence” seem
inadequate (17).

To date, little research has addressed the reasons why primary
care physicians are unable to integrate existing guidelines into
clinical knowledge and practice. Both generalists and specialists
appear to have limited understanding of the need for an objective
measure (spirometry) to diagnose COPD (24). Do these phy-
sicians simply not understand the guidelines or do they not
agree with the guidelines? Do the physicians question the val-
idity of the data that was the basis of the guidelines? Have the
guidelines been developed without regard for the audience and
without attention to office-based implementation strategies and
tools?

Twenty-two percent and 14% of U.S. physicians attending
two different COPD symposia reported using COPD and
asthma guidelines in the management of their patients; the
remaining 64% reported either not using or not knowing about
any COPD management guidelines (25). However, 76% of
the respondents reported that they were interested in using
COPD guidelines, and over 90% desired further education
when those guidelines become available (25). Nursing profes-
sionals also desire guidelines, but express concerns about
existing guidelines not including extensive information on is-
sues that nurses believe are the major foci of their care, in-
cluding health promotion and patient (and family) education
about early recognition of symptoms (26).

At an international level, the World Health Organization
(WHO) felt that COPD guidelines for primary care physicians
were necessary. The WHO primary care guideline panel in-
cluded mainly primary care physicians and nurses with a few
consulting specialists. These guidelines used a very different ap-
proach than other specialty-driven COPD guidelines. They be-
gan by addressing the respiratory symptoms for which the patient
comes to the office, and then moved through a differential diag-
nosis with specific questionnaires for assessment. The diagnostic
assessments were geared to the different levels of resources
available to physicians around the world, ranging from physical
examination only in lesser-developed health care facilities to pul-
monary function tests and imaging of all types in the richest
health care environments (27). The impact of this very different
format of guidelines has not been studied. However, the desire
of primary care physicians and the WHO to develop these
guidelines highlights the interest of primary care physicians
and nurses in having input into the content, format, and purpose
of guidelines (25, 28, 29).

TABLE 1. QUESTIONS ADDRESSED REGARDING IDENTIFYING TARGET AUDIENCES IN GUIDELINE
DEVELOPMENT

1. Which audiences are interested in having COPD guidelines? Who currently uses COPD guidelines, which COPD

guidelines do they use, and how do they use them?

2. How many audiences can be addressed with a single COPD guideline? How many sets do we need?

3. What is the purpose of the guidelines?

4. Who should be included on the guideline panel? How is this decided and by whom?

Definition of abbreviation: COPD ¼ chronic obstructive pulmonary disease.
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2. How Many Audiences Can Be Addressed in a Single

COPD Guideline?

Should we strive for one set of guidelines or at least one set for
each major group of health care professionals working with people
with COPD? A number of national and international COPD
guidelines are targeted to multiple users. The target audience
of the COPD guidelines from the American College of Physi-
cians is “all physicians” (30). The National Institute for Clinical
Excellence (NICE) also states that its guidelines are “for all
physicians” (30); this evidence-based guideline makes over
200 recommendations in seven key areas (31). It is unrealistic
to assume that a primary care physician can integrate 200
COPD recommendations into practice when COPD represents
only one of the many chronic diseases that he or she must treat
daily. Instead, guidelines should increasingly be understood as
a resource to answer specific questions that arise in clinical
practice, rather than a mandate to implement every recommen-
dation in a guideline. This demands that the guidelines be retriev-
able when those questions are asked. The Japanese Respiratory
Society guidelines published in 1999 recommended thin-slice
computed tomography for the diagnosis and classification of
COPD severity, which clearly identified the guidelines as specialty
focused despite the purpose stated in the introduction as being for
all physicians (32). Some guidelines fail to identify any specific
audience, suggesting that the process of developing the guidelines
may not have even considered the target audience (33).

The multiplicity of guidelines across national and inter-
national borders may not be explained just by the professional
designation of the intended audiences. Language and culture dif-
ferences among the targeted groups can also explain the desire
for multiple guidelines. However, it is not clear whether over-
coming the cultural and language barriers would allow a single
set of guidelines to be developed for the needs of primary care
and specialty care physicians (26), as well as the nonphysician
practitioners (2, 14, 26, 32–35).

A first step may be to globally address reasons for regional
differences, including the varying degrees of comfort with the
diagnosis of COPD and how the diagnosis is made and presented
to the patient as well as different national attitudes regarding the
value of various classes of COPD drugs (5, 36).

Studies by Glaab and colleagues (14), Tsoumakidou and
coworkers (35), and Ferguson (37) highlight the potentially ad-
verse impact of multiple conflicting guidelines. Current author-
itative spirometry guidelines from different organizations and
countries use conflicting percentages of FEV1/FVC ratios (FEV1/
FVC%) to define airway obstruction. For example, if the National
Health and Nutrition Examination Survey (NHANES) II percen-
tiles are used, nearly one half of young adults with FEV1/FVC%
below the NHANES-III fifth percentile of normal would be mis-
identified as normal (false negative) because their FEV1/FVC%
would be greater than 70% (abnormal misidentified as normal). Con-
versely, one fifth of older adults with an observed FEV1/FVC%
above the NHANES-III fifth percentile had FEV1/FVC% ratios
less than 70% (false positive, normal misidentified as abnormal)
(38). Different cutoffs and definitions in different guidelines will
lead to diverging approaches to managing the disease, as well as
confusion and perhaps a lack of regard for guidelines by the users.
Should guidelines be tailored to audiences that treat patients in

general versus specialty practice? The very nature of COPD
drives the breadth of the audiences that must be addressed in
COPD guidelines. COPD is associated with increasing age,
smoking, and inflammation. All three of these factors are asso-
ciated with multiple other chronic illnesses, as well as the many
organ system problems associated directly with COPD.While all
audiences for COPD guidelines must be familiar with the

multiple morbidities in multiple organ systems associated with
COPD, the depth and breadth of discussions of those morbidities
may need to vary by audience. For example, all health professio-
nals caring for people with COPDmust be aware of common non-
pulmonary diseases such as depression experienced by up to 40%
of people with COPD. However, only generalists may need spe-
cific recommendations on the treatment of depression in COPD
since few COPD specialists diagnose or treat depression (39).

3. What Is the Purpose of the Guideline?

Determining the purpose of a guideline will likely determine the
appropriate audience. Guidelines developed to improve care by
enhancing education of diagnostic testing or, conversely, the
latest use of lung volume reductionmay have very different audi-
ences. Guidelines designed to improve care by limiting scope of
practice, punishing noncompliance, or saving money will have
audiences determined by the purpose and ability of enforcing
such restraints (1).

4. Who Should Be Included on the Guideline Panel?

It is important to purposefully select the audience when devel-
oping COPD guidelines, and another section in this Workshop
Report will deal with the guideline panel composition (40). In
addition, the selection of the experts to sit on a guideline panel
may also affect the appropriateness of the guidelines to differ-
ent groups. German specialists developed a COPD guideline
that required a primary care evaluation of the patient with sus-
pected COPD, but failed to provide recommendations for a step-
wise diagnostic work-up. Primary care experts subsequently used
the guidelines and their expertise in office-based practice to de-
velop an algorithm for the stepwise diagnosis of COPD, making
the guidelines feasible for primary care implementation (41). A
combined group of generalists and specialists might have been
able to do this work in a single step, avoiding frustration on both
sides. By including the target audience in the guideline panel, the
guidelines have a better chance of being implemented in the
practices they are targeting (42, 43).

But the target audience may require more than just being in-
cluded in the guideline panel. Italian General Practitioners
(GPs) found that guidelines developed by the target audience
(GPs) were well received, liked, and used; however, they also
found that the guidelines did not substantially alter the clinical
progression of patients with COPD, even though some facets of
management improved (44). At the end of the trial, the GPs
were not sure that implementation of COPD guidelines was an
appropriate use of time or resources. This suggests that certain
audiences require assurance that guidelines are of value to not
only the care process, but also to patient outcomes. A better
understanding of the natural history of COPD may have helped
the users of the German guidelines (i.e., GPs) identify improved
quality of life or functional status as a desirable outcome.

If guidelines are for primary care, then the majority of the
panel developing the guidelines should be composed of primary
care physicians and nurses (38). The panel should also include
some of the specialty physicians and nurses with whom the
primary care professionals collaborate and to whom they refer
patients requiring additional care for their COPD (e.g., pulmo-
nologists, cardiologists, nutritionists) (24, 27).

If the guidelines are to be used bymanaged care organizations
or policy makers, then the guidelines must address the needs of
these groups and use their language (45, 46). A study of the role
of quality managers and other system interventions at the U.S.
Veterans Administration Hospitals found that organizations
can play an important role in providing a supportive climate
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to facilitate their clinicians’ adherence to guidelines by imple-
menting processes that make it easier to follow the guidelines
and culture changes that makes adherence the anticipated result
(10, 19). It seems appropriate to involve system change experts
familiar with COPD care in COPD guideline panels (47).

Perhaps the guideline groups should also include those who can
help measure the impact of guideline development and dissemina-
tion. Even when guidelines are implemented, they may not always
lead to the expected outcomes (48). For example, one study found
that even in hospital patients treated according to guidelines, the
length of stay was not statistically different. This demonstrated the
importance of prospectively evaluating clinical practice guidelines
before recommending them for widespread implementation and
determining what outcomes, such as length of stay, are likely to be
impacted by the guidelines to be implemented (45).

DISCUSSION

A number of clinical practice guidelines addressing COPD exist,
andmost appear to be used by a few groups of physicians some of
the time. While a small number of studies actually assess the use
of these guidelines, many studies evaluate whether or not care
provided is concordant with the published guidelines. Although
the concordance of care with the published guidelines may be the
explicit result of guidelines use, it may also be the result of other
mechanisms, such as community standards of care, pay-for-
performance schemes, quality improvement initiatives, clinician
systems, or recommendations from consultants. Although guide-
line developers and promoters desire to have a direct impact on
the provision of COPD care (usually given by primary care
physicians), the indirect beneficial effect of the other mecha-
nisms should not be ignored. This implies that those who define
community standards of care—insurers, quality improvement
agents, health administrators, and specialists—become part of
the appropriate audience of the guideline and support the rec-
ommendations in the guideline.

A small number of studies using physician and nurse self re-
port state that primary care health professionals desire COPD
guidelines. But those studies seldom go on to identify what type
of guidelines clinicians desire. Extensive work in the area of
asthma and preliminary work in COPD have demonstrated that
primary care physicians want more than general summaries of
evidence. They require specific suggestions and recommenda-
tions, as well as tools to integrate those recommendations into
their daily practices (49). Of the existing COPD guidelines, only
those specifically developed by generalists appear to provide the
type of tools that make it possible to rapidly integrate guidelines
into practice (1). Future guideline development ventures may
need to go beyond simple evidence-based summaries with ex-
tensive dissemination plans and move into translation and imple-
mentation programs for their COPD guidelines (5).

The breadth of the material included in guidelines must be
based on the target audience. COPD guidelines targeting primary
care physicians must place COPD in the context of the whole per-
son and address the multiple organ system impact of COPD, the
psychosocial impact of major lifestyle changes, and the commonly
associated co-morbidities, such as depression and cardiovascular
disease. These guidelines need to have breadth with appropriate,
but perhaps limited, depth in some specific sections such as surgical
interventions or the treatment of very severe COPD.

Many guidelines are now referring to evidence and many use
one of several systems of grading evidence, such as GRADE
(50). GRADE separately addresses the risk of bias (7) and the
applicability of studies (i.e., the appropriateness of the sample or
setting) to the question. The latter is called “directness.” This
approach allows a stepwise evaluation of, for instance, randomized

clinical trials that are most often done in controlled specialty
settings unlike those present in primary care practice. Results re-
ported for these specialized settings and carefully selected patients
may have very poor external validity or generalizability to the “real
world” (directness of the best evidence to the question asked).
GRADE requires an evaluation of how directly the generated
evidence applies to the target population in a separate, but nec-
essary, step.

The selection of an audience should be a very careful and de-
liberate decision. In most health care systems around the world,
primary care physicians continue to provide andmanage the care
of themajority of people with COPD. The levels of unrecognized
disease, the number of people withCOPDwho continue to smoke,
and the continuing rise in early deaths suggest that primary care of
COPD could and should be improved. Primary care physicians and
teams are therefore appropriate targets for COPD guidelines.

Well-written and appropriately targeted evidence-basedCOPD
guidelines are expensive and time consuming to develop (5–7, 9).
Therefore, it is appealing to have a single guideline to serve mul-
tiple purposes, including guiding day-to-day diagnosis and man-
agement of COPD in office practice, guiding care of COPD
exacerbations in office and hospital, offering a framework for
measures of quality of care, guiding coverage and payment deci-
sions made by insurers and national health officials, and helping
patients determine what they want and need for the management
of their disease (5, 8). These multiple purposes could bring several
audiences to the guideline development process and must, there-
fore, be clearly considered when developing guideline content,
implementation tools, dissemination strategies, format, and inclu-
sive language. If the guidelines are to be used in multiple coun-
tries, recommendations must be appropriate to the many cultural
groups and the varying levels of resources in those countries.

The WHO-sponsored International Primary Care Respira-
tory Group’s COPD guidelines targeted primary care practice
and included a majority of primary care physicians on its panel.
To date, however, most guideline panels have failed to include
significant representation from the group they target (5). Few
specialists provide care in the primary care setting. In the UK,
for example, most specialists are hospital based and have limited
experience with outpatient-based care. In the United States, few
respiratory specialists care for the multiple conditions often ex-
perienced by a single person with COPD, and few specialists in
any country deal with all of the time constraints experienced by
primary care settings. Therefore, specialists may find it challeng-
ing to understand what tools and implementation strategies are
required for primary care implementation of recommendations.

In conclusion, clinicians desire guidelines, but data suggest
that the current guideline development systems, content, format,
and dissemination strategies are not working and may need to be
altered to address the desired audiences. Once the audience(s)
for a guideline is determined, then the guideline committee must
fairly represent these audiences and seek their input. Finally,
guideline developers should be aware that guidelines may end
up speaking to multiple audiences, including consumers and pol-
icy makers, and even when not intended for this purpose, they
can end up having a major influence on allocation of resources
and interventions for the target disease.
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Priority Setting in Guideline Development
Article 2 in Integrating and Coordinating Efforts in COPD
Guideline Development. An Official ATS/ERS Workshop Report

David Atkins, Rogelio Perez-Padilla, William MacNee, A. Sonia Buist, and Alvaro A. Cruz; on
behalf of the ATS/ERS Ad Hoc Committee on Integrating and Coordinating Efforts in COPD
Guideline Development

Introduction: Professional societies, like many other organizations
around the world, have recognized the need to use more rigorous
processes to ensure that health care recommendations are informed
by the best available research evidence. Priority setting is an essen-
tial component of developing clinical practice guidelines informed
by thebest available researchevidence. It ensures that resources and
attention are devoted to those areas in which clinical recommenda-
tions will provide the greatest benefit to patients, clinicians, and
policymakers.This is thesecondofa seriesof14articles thatmethod-
ologists and researchers from around the world prepared to advise
guideline developers in respiratory and other diseases. This review
focuses on priority setting, addressing five key questions.
Methods: In this review, we addressed the following questions. (1)
Atwhich steps of guidelinedevelopment shouldpriorities be consid-
ered? (2)Howdowecreatean initial list ofpotential topicswithin the
guideline? (3)Whatcriteria shouldbeusedtoestablishpriorities? (4)
What parties should be involved andwhat processes should be used
to set priorities? (5)What are the potential challenges of setting pri-
orities? We updated an existing review on priority setting, and
searched PubMed and other databases of methodological studies
for existing systematic reviews and relevantmethodological research.
Wedid not conduct systematic reviews ourselves. Our conclusions are
basedonavailable evidence, our ownexperienceworkingwith guide-
line developers, and workshop discussions.
Results and Discussion: Existing literature on priority setting largely
applies to identifying priorities for which guidelines to develop
rather than setting priorities for recommendations within a guide-
line. Nonetheless, there is substantial consensus about the general
factors that should be considered in setting priorities. These include
the burdens and costs of illness, potential impact of a recommenda-
tion, identifieddeficits orweakpoints in practice, variation or uncer-
tainty in practice, and availability of evidence. The input of a variety
of stakeholders is useful in setting priorities, although informal con-
sultation is usedmore often than formalmethods. Processes for set-
ting priorities remains poorly described in most guidelines.

INTRODUCTION

Professional societies, like many other organizations around the
world, have recognized the need to use more rigorous processes
to ensure that health care recommendations are informed by the
best available research evidence. Priority setting is an essential

component of developing clinical practice guidelines. It ensures
that resources and attention are devoted to those areas in which
clinical recommendations will provide the greatest benefit to
patients, clinicians, and policy makers. Priority setting occurs
on three levels. Most attention has been paid to which guidelines
should be developed by a sponsoring organization (for example,
the World Health Organization or a clinical specialty organization
such as the American Thoracic Society [ATS] or European Re-
spiratory Society [ERS]). Similarly, completed guidelines often
assign priority to a subset of recommendations of greatest impor-
tance for implementation; these may form the basis for quality
measures or audit criteria to track performance. Equally impor-
tant, but less discussed, is the need to set priorities among themany
issues that may be addressed within a broader guideline on a spe-
cific condition, such as the diagnosis and treatment of chronic ob-
structive pulmonary disease (COPD).Without someattempt to set
relative priorities, sponsors and developers cannot appropriately
manage the resources required for the retrieval of evidence, assess-
ment of evidence, or development of recommendations. Initial pri-
ority setting can help ensure that the guideline effort devotes
sufficient attention to those recommendations that offer the great-
est potential to improve health care and health outcomes.

In June 2007 the ATS and the ERS convened an international
workshop of methodologists and researchers from around the
world for coordinating efforts in guideline development for COPD
and other respiratory diseases (1). This is the second of a series of
14 articles prepared to advise guideline developers in respiratory
and other diseases on approaches for guideline development. In
this article we focus on priority setting.

METHODS

The key questions for this review were vetted among the authors
of this paper (Table 1). We updated a review of the literature on
priority setting (2), but we did not conduct a full or formal
systematic review. We modified and expanded the questions
addressed by that review, to address the five key questions listed
in Table 1. We built on the search strategy of a recent review of
this issue, which involved a search of PubMed and three data-
bases of methodologic studies relating to guidelines and system-
atic reviews (the Cochrane Methodology Register, the U.S.
National Guideline Clearinghouse, and the Guidelines Interna-
tional Network). We searched PubMed from 1990 to September
2011 using the terms “guidelines” and “priority,” and we
searched the other databases using the terms “priority,” “priority
setting,” and “topic.” We also consulted references from the
previous review and our own files. Finally, we reviewed guide-
lines as of September 2011 on COPD from major international
organizations and examined whether they described their process
for identifying topics for review and recommendation. Due to the
limited literature and dearth of studies describing empirical evi-
dence, the conclusions and recommendations reflect a combina-
tion of evidence, the reported practices of organizations involved
in developing guidelines, and our own personal experience in
priority setting.
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RESULTS

There is a limited empirical basis for setting priorities or for
addressing the specific questions that we identified. The litera-
ture that exists largely applies to identifying priorities among
larger and more diverse issues of interest to funding entities
or clinical groups. We found no literature on identifying candi-
dates for prioritization and relatively little directly addressing
how to prioritize topics within a guideline on a given topic, such
as asthma or COPD. Nonetheless, there is substantial consensus
about the general factors that can and should be considered in
setting priorities for guideline development and a reasonable
body of experience with setting priorities within a topic area.
The general principles for setting priorities among potential
guideline topics also apply to setting priorities among recom-
mendations and topics within a given guideline.

1. At Which Steps in Guideline Development Should

Priorities Be Considered?

Most of the discussion in the literature has focused on using pri-
orities to decide which guidelines should be developed. We iden-
tified, however, a number of additional steps during guideline
development at which developers need to weigh priorities (see
Table 2). The first involves determining which audiences are
important for the guideline, as this will dictate the questions
and scope of the guideline (3). Once a list of potential questions
to be addressed has been prioritized, it is equally important to
examine the processes by which one will assemble the evidence
to address these questions. There is a growing number of high-
quality reviews, especially involving specific medical therapies.
The Cochrane Airways Group has over 120 completed reviews of
therapies for COPD alone. For many of these topics, especially
where strong and consistent evidence exists, an independent re-
view is unlikely to produce new information. Developers should
instead focus on areas in which the evidence is most confusing or
controversial, in which evidence is rapidly changing, or in which
nontrial studies provide essential information (e.g., questions of di-
agnosis or harms of therapy) and establish ways to incorporate exist-
ing reviews to address other questions. Finally, recommendations for

practice and research need to be prioritized. This will help direct
quality improvement efforts toward the most important changes and
will encourage research where it has the greatest potential to im-
prove care.

2. How Should We Create a List of Potential Topics

within a Guideline?

Most groups leave the task of developing candidate topics within
a guideline to the deliberation and consensus of guideline panels.
A critical first step in this process is coming to agreement about the
target audience for the guideline and the patient populations to
which the guideline will apply (3). Guidelines aimed at the pul-
monary specialist or in-hospital care will need to consider different
topics than those aimed at general practitioners in the outpatient
setting. Guidelines addressing common, relatively uncomplicated
conditions (e.g., COPD seen in primary care) will have a different
set of candidate topics than those that intend to encompass rarer
or more complicated variants of disease (e.g., mixed obstructive/
restrictive disease due to occupational exposure). Clinical guide-
lines typically structure the specific content areas to be addressed
using the pathophysiology of the disease, different elements of
care (e.g., primary and secondary prevention and acute manage-
ment), and the epidemiology of disease. Most of the available
guidelines on COPD are organized around the following broad
categories: assessment, diagnosis, monitoring, management of sta-
ble disease (including educational, environmental, and pharmaco-
logic and nonpharmacologic interventions), and management of
exacerbations (including assessment as well as outpatient and in-
patient management).

A variety of methods have been used to identify more spe-
cific topics within these areas. Clinicians, experts, and patients
can be surveyed for candidate topics. More commonly, guide-
line panelists and staff use formal or informal processes (in-
cluding review of other guidelines) to create a list or outline
of topics to be covered in a guideline. Increasingly, public en-
tities such as the National Institute for Health and Clinical
Excellence in the United Kingdom and the Agency for Health-
care Research and Quality in the United States have devel-
oped formal processes to allow stakeholders to comment on
the scope and specific questions to be addressed by a system-
atic review or guideline. Some process to identify “horizon”
issues arising from new and emerging technologies and treatments
can also be helpful; this can include reviewing abstracts of major
research meetings, editorials, and recent drug approvals (4). Gen-
erating a candidate list of topics is more straightforward in efforts
to coordinate or harmonize existing guidelines, since the original
guidelines can be used to generate a list of specific recommenda-
tions within each guideline.

TABLE 1. QUESTIONS FOR PRIORITY SETTING

1. At which steps of guideline development should priorities be considered?

2. How do we create an initial list of potential questions that need to be

prioritized within the guideline development process?

3. What criteria should be used to establish priorities?

4. What parties should be involved and what processes should be used to

set priorities?

5. What are the potential challenges in setting priorities?

TABLE 2. STEPS FOR SETTING PRIORITIES IN GUIDELINE DEVELOPMENT

Priority-Setting Steps in Guidelines Factors to Consider

1. Identify priorities for guideline

development

Consider resources, health burden, stakeholder input, availability of data, variation in care.

2. Indentify target audience and scope

of guideline

Consider patterns of care, clinician interest, improvable quality gaps. Adapt scope to address most common

problems for target audience.

3. Prioritize questions of potential

interest

Consider stakeholder input, epidemiology and costs of disease, practice patterns. Focus on high burden,

availability of evidence or ongoing controversy, known practice variation, and potential to change practice.

4. Prioritize effort of synthesizing

evidence

Use existing reviews where high-quality reviews are available; focus new effort on those areas with most

complicated or controversial evidence.

5. Prioritize recommendations Focus on recommendations with biggest health impact and best evidence, with emphasis on areas with existing

quality gaps. Consider quality measures based on feasibility and reliability of data collection, including

adequate sample size.

6. Prioritize recommendations

for research

Focus on areas where studies are feasible, would address important knowledge gaps, and have potential

to alter practice.
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3. What Criteria Should Be Used to Establish Priorities?

There is fairly broad consensus among groups developing guide-
lines regarding the criteria that can be used to develop priorities.
These criteria are generally applicable to setting priorities for
recommendations within a specific guideline. The U.S. Institute
of Medicine (IOM) Committee on Setting Priorities for Guide-
line Development outlined six general criteria: prevalence, bur-
den of illness, cost of management, practice variation, potential
of a guideline to improve health outcomes, and potential of
guideline to reduce costs. Other groups have incorporated sim-
ilar criteria, but have also included additional criteria: clinical
uncertainty or complexity, the availability of adequate evidence/
state of knowledge (which should not be influenced by for-
profit interest), practitioner interest, and the cost of developing
the guideline. In a survey of 55 Canadian organizations involved
in guideline development (including researchers, federal and
provincial governmental organizations, clinical organizations,
industry, and consumers), there was broad agreement that the
health burden, economic burden, and state of scientific knowledge
were important, while practitioner interest and cost of develop-
ment were felt to be less important.

Assessing barriers to care may also shed light on where
guidelines might help overcome barriers (through educational
function or promoting policy changes). A survey of Australian
general practitioners identified the education of patients and
professional education as the major priorities for optimal asthma
care, but identified the time and costs of education andmedication
as barriers (5).

4. What Parties Should Be Involved and What Processes

Should Be Used to Set Priorities?

We found a paucity of data and nothing in publishedCOPDguide-
lines that describe an explicit process for prioritizing specific
topics/recommendations within a given guideline. The literature
on processes for setting priorities comes largely for setting prior-
ities among possible guidelines. This literature identifies a variety
of stakeholders and end-users that could be involved in the pri-
oritization process. These include clinicians, professional organ-
izations, policymakers, payers (e.g., health plans), government
bodies, quality organizations, and patients or patient representa-
tives. Guideline panels, which ultimately set priorities, frequently
include representatives of these groups. Although industry is not
always included among these stakeholders, government-funded
organizations increasingly are allowing input on key questions
from a wide array of stakeholders, including industry. Whether
or not research conducted by these other stakeholders is included
in a guideline should depend on an independent assessment
based on transparent inclusion and exclusion criteria.

Recommended processes for setting priorities vary. Batista
and Hodge suggest consulting with stakeholders, considering
feasibility, and documenting process for setting priorities (6).
The IOM recommended expert consultation using explicit
questions and use of Delphi-like processes (7). In our per-
sonal experience, we have relied on less formal processes.
The United States Preventive Services Task Force (USPSTF)
has used more formal processes in the past to rank potential
prevention topics for developing or updating guidelines;
these included surveying experts, assessing criteria such as
burden of disease, and limited literature searches to assess
current controversy. Because this process proved resource
intensive and many criteria (such as variation in practice
and potential impact of a guideline) were largely subjective,
the USPSTF now sets priorities using similar criteria, but
relies on the expert judgments of the panel (8) (Mary Barton,
AHRQ, personal communication).

The Evidence-based Practice Centers of the Agency for
Healthcare Research and Quality sets priorities within each of
its broader systematic reviews with input of a small technical ex-
pert panel (9). The panels usually include clinical experts, spe-
cialist society representatives, researchers, and often funders or
policy makers. Clinical and policy importance of the questions
and availability of evidence are usually major considerations.

There is no clear consensus on how to involve patients and the
public in setting priorities. An increasing number of guideline
panels include patients and some processes allow for public
and patient comment at various stages of developing a guideline
or review. Patient input is important because patients may
place a higher value than clinicians on certain issues addressed
within a guideline (e.g., the content of patient education and
risk communication).

5. What Are the Potential Challenges of Setting Priorities?

The major challenges to setting priorities are the lack of data on
many of the common criteria proposed to set priorities, the time
involved in formal priority setting, and possible competing per-
spectives of different stakeholders. Objective data on criteria,
such as variation in practice or importance to clinicians, is often
lacking. Even when it exists (e.g., through the reporting of per-
formance on quality indicators, such as appropriate prescriptions
of controller medications in patients with asthma), it is often un-
clear whether the variation is due to barriers in knowledge that
guidelines can address, or due to structural barriers such as lack
of access to care. Equally difficult to assess is the potential for
a guideline (or a specific recommendation within a guideline)
to improve outcomes or reduce costs. Although it is possible to
collect evidence to try to inform some of these issues, it is not clear
whether the effort to produce more objective measures of disease
burden, gaps in care, and costs lead to different priorities than in-
formed, but subjective, judgment. Because priority setting is more
subjective than arriving at recommendations for which there is
more robust evidence, panels should be aware of how priorities
are influenced by the different perspectives of individual guideline
panelists, and their conflicts must be known (10, 11). For example,
specialists and researchers may place a high priority on issues
that are less relevant to generalists, and vice versa.

DISCUSSION

Explicit evidence-based clinical practice guidelines were initially
developed as tools to improve health outcomes and to reduce
healthcare costs. The variety of stakeholders for guidelines has
grown, however, as have the intended aims of guidelines. Guide-
lines now serve as educational resources for clinicians and patients,
provide a reference point for reimbursement decisions and quality
improvement activities, and serve to draw the attention of the pub-
lic, policymakers, funding bodies, and researchers to specific issues.
It is a challenge to meet all these needs within the resources usually
available for developing a guideline. Thus, a clear and coherent pro-
cess is needed to prioritize which issues will be addressed and how
theywill be addressed, as well as to identify where to devote resour-
ces for a more rigorous and systematic review of the evidence.

Guideline developers may feel compelled to address a wide
range of issues out of a desire to be a stand-alone resource or
educational tool. It is inefficient and impractical, however, to de-
vote the same level of effort to addressing each of the potential
issues in a single guideline. Setting priorities allows developers to
focus their greatest attention (e.g., systematic review of the pri-
mary literature) on those topics for which the evidence is confus-
ing, practice is variable, recommendations are controversial, or
the issues account for a large proportion of the morbidity of the
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condition. Other topics that are lower priority can often be
addressed by relying on existing reviews or through informal
consensus if there is little evidence.

Guideline developers appear to have gravitated toward gen-
erally similar approaches for setting priorities. This includes con-
sulting with stakeholders, considering common criteria (e.g.,
burden of disease and potential impact), and relying on panels
or panel subcommittees to develop priorities. It is not clear that
the effort to be involved inmore formal processes to set priorities
would lead to appreciably different or better outcomes. None-
theless, the priority setting process should not be neglected
within the methods of guideline documents.

Conclusions

Priority setting should begin with a clear statement of the
intended audience, patient population, and outcomes of interest
for a guideline. Once these parameters are established, potential
issues of interest for a guideline for COPD should be organized
into three broad areas (Table 3): (1) assessment, diagnosis, and
monitoring; (2) management of stable disease (including educa-
tional, environmental, and pharmacologic and nonpharmaco-
logic interventions); and (3) management of exacerbations
(including assessment as well as outpatient and in-patient man-
agement). Panels should specify factors to be considered in
setting priorities for making recommendations, but they should
also separately identify those topics for which an independent
systematic review of the evidence is justified. The priority-
setting process may include some initial guidance about which
literature should be reviewed, or those decisions may be left up
to the experts conducting the review. The input of policy mak-
ers, patients, and researchers, as well as clinical experts, is im-
portant in setting priorities. This input can be collected by
contacting individual representatives of these different groups,
by allowing public comment on priorities, or through formal or
informal group processes. We recommend some processes to

identify issues that may be priorities due to emerging technol-
ogy, current policy debates, or evolving practice.
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TABLE 3. CRITERIA FOR SETTING PRIORITIES

Criteria for Setting Priorities Source of Data

Burden of disease

(health or economic)

National data; review articles

Costs of care National data; review articles

Variability in practice Quality measurement; surveys; expert

opinion

Potential impact of guideline

or recommendation

Expert opinion and stakeholder input

Importance to clinicians Survey, consultation, and ad hoc

stakeholder input

Importance to patients Survey, consultation, and ad hoc

stakeholder input

Availability of evidence Existing reviews; preliminary

literature search

Uncertainty or controversy Literature search for editorials,

Emerging issues Meetings, drug/device approvals,

policy experts
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Guideline Group Composition and Group Processes
Article 3 in Integrating and Coordinating Efforts in COPD Guideline
Development. An Official ATS/ERS Workshop Report

Regina Kunz, Atle Fretheim, Françoise Cluzeau, Timothy J. Wilt, Amir Qaseem, Monika Lelgemann,
Marcia Kelson, Gordon Guyatt, and Holger Schünemann; on behalf of the ATS/ERS Ad Hoc Committee
on Integrating and Coordinating Efforts in COPD Guideline Development

Background: Professional societies, like many other organizations
around the world, have recognized the need to use more rigorous
processes to ensure that health care recommendations are informed
by the best available research evidence. This is the third of a series
of 14 articles that were prepared to advise guideline developers in
respiratory and other diseases on considerations for group compo-
sitions and group processes in guideline development, and how this
can be effectively integrated in the context of respiratory disease
guidelines on a national and international level.
Methods: We updated a review of the literature addressing group
composition and group process, focusing on the following questions:

1. How to compose a functioning and representative guideline
group

d Who should be included in a guideline panel?

d How to select organizations, groups, and individuals

d What expertise is needed?

d Consultation with nonincluded groups

2. How to assure a functioning group process

d How to make the process constructive

d Balancing participation and finding agreement

d Administrative support

d What constitutes sufficient resources?

Our conclusions are based on available evidence from published
literature, experience from guideline developers, and workshop
discussions.
Results and Conclusions: Formal studies addressing optimal pro-
cesses in developing guidelines are limited, and experience from
guideline organizations supplement the formal studies. When
resources are available, guideline development groups should aim
for multidisciplinary groups, including patients. Prerequisites for
a multidisciplinary group include: a strong chair experienced in
group facilitation with broad acceptance in the group, training
the group in guideline methodology, and professional technical

support. Formal consensus developing methods have proved effec-
tive in reaching agreement on the final recommendations.

INTRODUCTION

Professional societies, like many other organizations around the
world, have recognized the need to use more rigorous processes
to ensure that health care recommendations are informed by the
best available research evidence. A thoughtful composition of
a guideline panel and functioning group processes are pivotal
for the development of optimal clinical guidelines. In June 2007
the American Thoracic Society (ATS) and the European Respi-
ratory Society (ERS) convened an international workshop of
methodologists and researchers from around the world to coordi-
nate efforts in guideline development using chronic obstructive
pulmonary disease (COPD) as a model. Participants completed
the work during the subsequent 4 years to develop a series of rec-
ommendations. This is the third of a series of 14 articles prepared
to advise guideline developers in respiratory and other diseases on
considerations for group compositions and group processes in
guideline development, and how this can be effectively integrated
in the context of respiratory disease guidelines on a national and
international level.

In this article we addressed the questions listed in Table 1. This
section complements two other sections published in this issue:
one on stakeholders (1) and one on the involvement of patients
and caregivers (2).

METHODS

The authors of this article developed and discussed the key ques-
tions in this article. We updated a review of the literature address-
ing group composition (3) and group process (4), focusing on the
key questions above. We searched PubMed and other databases
of methodological studies for existing systematic reviews and
relevant methodological research up to June 2011. We did not
conduct systematic reviews ourselves. Our conclusions are based
on available evidence from published literature, experience from
guideline developers, and workshop discussions.

RESULTS

How to Compose a Functioning and Representative

Guideline Panel

Should guideline panels include multiple disciplines? Developing
guidelines based on evidence syntheses often involves disagree-
ment, incorporating viewpoints and preferences of multiple stake-
holders, and negotiation. Composition of the guideline panel can
impact its recommendations (3). Groups funded by organizations
with direct responsibilities to the public (such as the National
Institute for Health and Clinical Excellence [NICE]) recruit pan-
els with a broad representation of stakeholders much more often
than those convened by professional societies (5–10), whose
guidelines are targeted primarily at health professionals. Multi-
disciplinary groups composed of health care providers across the
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clinical care spectrum (primary care and specialists) and from
a diverse geographic spread, patients, epidemiologists and health
services researchers, health care managers, and so on offer
a broader view on health care issues and some protection against
dominance by a single group’s agenda, and can balance individual
biases (11). Depending on the disciplines and the determinants
of dissemination, multidisciplinary involvement may generate
a sense of ownership that facilitates adoption and implementa-
tion of the guideline (12). The section by Cluzeau and colleagues
in this issue describes the potential participants of guideline panels
including caregivers, patients, employers, manufacturers (pharma-
ceutical companies), the healthcare industry, and others involved
in receiving care, managing care (policy makers, public health
services), monitoring care (quality assurance companies), and
financing care (governments, health insurers, the public) (1).

The results from studies regarding the impact of multidisci-
plinary involvement are not entirely consistent. One study re-
ported that dialogue between members of various professional
disciplines tends to increase divergence from the evidence they
had appraised when formulating their recommendations (13).
Not all studies have supported a positive impact of multidisci-
plinary involvement on dissemination and implementation (14).
However, it is clear that the expertise required to develop clin-
ical practice guidelines (e.g., training in critically assessing and
summarizing evidence, as well as leading guideline panels) dif-
fers from that of clinician experts and clinical researchers.

EXPERTS MAY DOMINATE A GUIDELINE DEVELOPMENT GROUP. The
management of complex and chronic diseases often involves sev-
eral specialties, while the main responsibility (and contact time)
remains with the primary care physicians. Studies on group dynam-
ics in guideline development groups (GDGs) consistently report
a clear relationship between status, contribution, and impact on
decision making (15). Not only have experts and consultants
a higher status, they frequently outnumber the primary care phy-
sician(s) (16). Adequate representation in the GDG (e.g., more
than one primary care physician) and special quotas or exclusion
during votes on recommendations can counteract this imbalance.

IS MULTIDISCIPLINARY INVOLVEMENT PRACTICAL? It may be im-
possible to include representatives of all relevant constituencies
(e.g., patients and primary care providers) and still achieve
a manageable group size. The inclusion of a chair, professionals,
patients, and technical support quickly reach this size, and na-
tional guidelines easily attract the interest of 15 or more profes-
sional organizations. For example, the German National
Guideline on Diabetes (17) involved 28 different societies with
a stake in the guidelines. Groups with increasing size are more
difficult to manage in terms of debate and decision-making;
some evidence suggests that problems arise when there are
more than 15 members (18, 19). Increasing size to include all
relevant groups may create efficiency problems without improv-
ing outcome (20). If GDGs choose a comprehensive multidisci-
plinary approach, they need to secure additional resources for
organizational, administrative, and logistic support. Another

approach is to confine the GDG to a core group and offer other
stakeholders, including the general public, the opportunity to
comment on draft versions of the guideline. For example, NICE
uses these consultation periods after making initial drafts of
guidelines available to stakeholders.
How to select organizations, groups, and individuals. In general,

scientific societies, institutions of the health care system, or pro-
fessional bodies that prompt the development of a guideline ul-
timately decide the composition of a GDG. Explicit criteria
regarding who should participate (and why) increase the credi-
bility of the selection process. NICE, for example, has decided to
openly advertise chair and positions on the GDG and then to
select applicants with an explicit job/person profile. The limited
number of GDG positions inevitably excludes certain stakehold-
ers if the interest exceeds the number of available positions. The
all-inclusive approach of programs such as the National Disease
Management/Guideline Program in Germany (21) demands
skilled management of the GDG by delegating specific tasks
to subgroups, while a steering committee overlooks the whole
process and resumes the results.

CONFLICT OF INTEREST. Experts invariably have potential con-
flicts of interest (COI) aside from financial conflicts, the definition
of which is challenging. Initial unrevealed conflicts of interests that
ultimately receive public attention can damage the credibility of
a guideline (22). Organizations increasingly insist on a declaration
of financial conflicts from all panelists that they share with other
GDG members. Some organizations, including NICE, insist that
conflicts of interest be published with the guideline. Furthermore,
some organizations request that members abstain from voting
when a recommendation involves conflict of interest. The section
by Boyd and coworkers in this series describes guidance for pro-
fessional societies in dealing with conflict of interest (23).

ROLE OF INDUSTRY. Much dispute concerning the role of stake-
holders with commercial interests exists. Should they be explicitly
excluded from multidisciplinary groups? NICE, along with most
guideline producers, exclude the pharmaceutical industry or manu-
facturers of devices from the active development of guidelines be-
cause it believes their commercial interest would be too significant
a conflict of interest to ensure their objective contribution to the
guideline development group and it would affect the users’ percep-
tion of the guideline to such an extent that it would be undesirable.
However, most GDG groups invite industry to participate during
the public review process on the scope and drafts of the guideline.
This review, however, should focus on errors of fact in the guide-
line such as inadequate dosing and information about study design
and conduct, but should not influence the development of recom-
mendations within a guideline. The section by Cluzeau and col-
leagues in this issue describes this topic in more detail (1).

What expertise is needed? Producing evidence-based practice
guidelines requires the participation of individuals with skills be-
yond being an expert on the topic. A GDG requires expertise from
health care professionals, input from patients about their needs and
preferences, as well as methodologists and librarians with expertise
in gathering, summarizing, and interpreting the evidence. Given the
increasing demands on and expertise required to manage compli-
cated guideline development projects, structured education in this
methodological area will be required. An international survey of 18
guideline organizations and professional societies reported thatmost
guidelineprogramsoffer training in guidelinemethodology andmany
plan to increase training in the near future to improve the quality of
the guideline (5).

Systematically assessing the literature and producing evidence
tables constitutes the bulk of the work for a guideline group. Some
organizations regard this work as a core task of the content experts
(24), while others commission professional systematic reviewers

TABLE 1. QUESTIONS ADDRESSED REGARDING GROUP
COMPOSITION AND PROCESS IN GUIDELINE DEVELOPMENT

1. How to compose a functioning and representative guideline panel

Who should be included in a guideline panel?

How to select organizations, groups, individuals

What expertise is needed?

Consultation with nonincluded groups

2. How to assure a functioning group process

How to make the process constructive?

Balancing participation and finding agreement

Administrative support

What constitutes sufficient resources?
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to conduct the literature review and synthesis that the GDG uses
as the basis for discussion (18, 25). The choice of approach
involves the methodological expertise of the panel members,
their time commitment, the complexity of the medical problem,
and the resources available. Although not every panel member
needs to have a profound understanding of guideline methodol-
ogy, every panel member should have at least some.
Consultation with nonparticipating groups. Ideally, GDGs will

establish, from the outset, a system that facilitates input from stake-
holders, including the public and industry, accompanied by a policy
on how the GDG will deal with the feedback. This is much more
realistic for governmental bodies than for professional societies,
but it is potentially a goal toward which professional societies can
strive. Widespread consultation offers those not included in the
GDG the opportunity to comment on the draft, to identify addi-
tional evidence, to query judgments, and point to consequences that
the panel has not considered. Placing the draft on the internet has
become a time-efficient avenue for eliciting feedback (5) but, in
addition, the GDG should contact key stakeholder organizations
directly. Expert authorities may also provide valuable feedback.

Optimal timing of input remains uncertain. Many organizations
ask for input to the final draft of the guideline.Often, however, only
major errors or omissions can be corrected at that stage (5). More
promising is the current trend to collect public feedback at various
milestones in the development process (6, 7). Possible milestones
include the decision regarding the scope of the guideline, when
the evidence summarization process is complete, and at the time
of the first and then the penultimate draft. Since guidelines require
revisions, setting up a discussion forum after its publication can
collect valuable feedback directly from the guideline users.

How to Ensure Effective Group Functioning

How to make the process constructive. Functioning groups are
prerequisite to successful guideline development. The chair has
a crucial role in accomplishing this goal and should, therefore,
be experienced in group facilitation, maintaining constructive dy-
namics, and identifying conflicts early. The chair should also have
a repertoire of active conflict management (26). The chair needs
acceptance in the group and the authority to enforce any ground
rules. At the same time, the chair needs a sufficient understand-
ing of the medical content. In some GDGs, the chair is respon-
sible for leading the group and primarily responsible for drafting
the recommendations. In other groups, the chair is primarily
a facilitator who takes a neutral position toward all group

members, while ensuring balanced participation. Expertise in
guideline methodology and continuous interaction with the tech-
nical team can support the chair’s leadership. Co-chairing of a sec-
ond individual to complement experience is another alternative to
ensure optimal group processes.
Balancing participation and reaching agreement. Panelmember

input will vary depending on role and status within the group, back-
ground, and type of content expertise (such research, practice, pol-
itics, and process). Experts tend to be themost active participants in
many groups (16) and typically voice their views on research and
politics, while primary care physicians, allied health professionals,
and the public concentrate their contributions on practice and pro-
cess (27). Organizations that place a high priority on active par-
ticipation from patient or public members of the GDG have
recognized the need for special support to those members to enable
their full participation (16, 28). Systematic exploration of the best
approach to ensuring optimal patient participation has just begun.

One of the chair’s key functions is to provide panel members
with equal opportunities to contribute and to give their arguments
appropriate consideration when formulating recommendations.
Evidence from a systematic review suggests that formal consensus
processes such as Nominal group process or the Delphi method
(Table 1) surpass informal processes in achieving agreement (20).
The increasing popularity of formal processes in the guideline
community suggests their usefulness (5, 18) (Table 2). They prove
particularly helpful when only low- or very low–quality evidence is
available to answer an important clinical question, as was the case
in the NICE guideline on chronic fatigue syndrome where a two-
round Delphi survey was established (29). Here, the balanced
input and the transparency of the process gave legitimacy to the
recommendations.

No single method, however, seems superior to others, and some
of them might serve different purposes (e.g., some preferred the
Delphi technique in preparing recommendations and background
material and the nominal group process for grading recommenda-
tions, while others favored the Delphi process for achieving final
agreement) (20). Thus, chairs might choose on the basis of their
own or the group’s familiarity with the technique. While formal
consensus methods are a very helpful tool to facilitate discussion,
appropriate participation, and agreement, they require substantive
administrative support (Table 3).
Administrative support. A GDG’s optimal function requires

excellent communication and management. Keeping informa-
tive minutes to document the process and panel members
responsibilities including explicit timelines is helpful. A well-

TABLE 2. FORMAL CONSENSUS TECHNIQUES MODIFIED FROM REFERENCE 20

Consensus Development

Method

Mailed

Question naires

Private Decisions

Elicited

Formal Feedback

of Group Choices

Face-to-Face

Contact

Structured

Interaction

Aggregation

Method

Informal — — — 1 — Implicit

Delphi method 1 1 1 _ 1 Explicit

Nominal group Technique — 1 1 1 1 Explicit

Consensus development conference — — — 1 — Implicit

TABLE 3. ADVANTAGES AND LIMITATIONS OF FORMAL CONSENSUS PROCESSES

Advantages Limitations

Opportunity for active and equal involvement for all participants Need for a skilled and trained facilitator

Potential for definite conclusions as a result Requires a representative panel to achieve valid recommendations

Control of articulate members Limited by group size (more difficult with large groups)

Toning down the power of strong individuals Can become a mechanical and inflexible tool if poorly moderated

Opportunity for panel members to retract from firmly stated opinions

without losing face

Can require substantial administrative support
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functioning information management system, such as an intra-
net system that all members can access, can facilitate structured
and timely distribution of documents. Regular contacts with the
panel and well-timed reminders keep the guideline commitment
a high priority. Many guideline groups suffer as a consequence
of insufficient attention to these organizational issues. Thus,
proposing a guideline project involves the planning for ade-
quate administrative support.
What resources are sufficient? High-quality guidelines require

substantial financial and nonfinancial resources and commitment
from panel and staff. Panel members participate for academic
credit, recognition as experts, or in support of their medical dis-
cipline, but frequently with limited time for guideline work.
GDGs that fail to recognize such limitations tend to set overly
ambitious goals that result in diminished enthusiasm and unsat-
isfying compromises on quality.

Starting with a thorough assessment of the proposed objec-
tives, all steps involved, the panel’s methodological expertise,
and the necessary resources can minimize frustration. This as-
sessment should lead to setting objectives commensurate with
the available resources and expertise. Setting realistic objectives
may involve concentrating on the most relevant questions (de-
fined by uncertainty about the best management, or practice
variation). GDGs may expand resources by sharing work with
other groups. If money is available, the GDG may outsource
parts of the work to professional reviewers and concentrate the
input of the experts to initially formulating questions and ulti-
mately recommendations.

CONCLUSIONS

Although evidence regarding the best process for the guideline
group composition and group processes is limited, some guidance
is available. GDGs should strive for wide representation, including
patient and public representation, particularly when the issues they
address are politically sensitive or when stakeholders are likely to
havedifferent perspectives. Therefore,GDGsmust balance compre-
hensive representation against a manageable panel size. A GDG
chair with expertise in research methodology, but limited content
expertise in the content area, may be primarily responsible for draft-
ing the recommendations. A chair should have the ability to be ob-
jective and responsive to the viewpoints of other members. A chair
whose role is facilitative must be experienced in group facilitation,
have broad acceptance in the group, and have the ability to exercise
authority. Although not mandatory, success is more likely if there is
methodological training of the guideline panel, training for public
and patient members, and professional technical support. For large,
multidisciplinary panels, formal consensus developingmethods have
proven effective in facilitating balanced input and agreement on the
final recommendations. GDGs should ensure that their objectives
are commensurate with available resources and time.
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Guideline Funding and Conflicts of Interest
Article 4 in Integrating and Coordinating Efforts in COPD
Guideline Development. An Official ATS/ERS Workshop Report

Elizabeth A. Boyd, Elie A. Akl, Michael Baumann, J. Randall Curtis, Marilyn J. Field,
Roman Jaeschke, Molly Osborne, and Holger J. Schünemann; on behalf of the ATS/ERS
Ad Hoc Committee on Integrating and Coordinating Efforts in COPD Guideline Development

Introduction: Professional societies, like many other organizations
around the world, have recognized the need to use more rigorous
processes to ensure that healthcare recommendations are informed
by thebest available research evidence. This is the fourthof a series of
14 articles prepared to advise guideline developers in respiratory and
other disease. It focuses on commercial funding of guidelines and
managing conflict of interest effectively in the context of guidelines.
Methods: In this review,weaddressed the following topicsandques-
tions. (1) How are clinical practice guidelines funded? (2) What
are the risks associated with commercial sponsorship of guidelines?
(3) What relationships should guideline committee members be
required to disclose? (4) What is the most efficient way to obtain
complete and accurate disclosures? (5) How should disclosures be
publicly shared? (6) When do relationships require management?
(7) How should individual conflicts of interest be managed? (8)
How could conflict of interest policies be enforced? The literature
review included a search of PubMed and other databases for exist-
ing systematic reviews and relevantmethodological research.Our
conclusions are based on available evidence, consideration of what
guideline developers are doing, and workshop discussions.
ResultsandDiscussion:Professional societiesoftendependon indus-
try funding to support clinical practice guideline development. In
addition, members of guideline committees frequently have finan-
cial relationships with commercial entities, are invested in their in-
tellectual work, or have conflicts related to clinical revenue streams.
No systematic reviews or other rigorous evidence regarding best
practices for funding models, disclosure mechanisms, management
strategies, or enforcement presently exist, but the panel drew sev-
eral conclusions that could improve transparency and process.

INTRODUCTION

Professional societies, like many other organizations around the
world, have recognized the need to use more rigorous processes
to ensure that health care recommendations are informed by the
best available research evidence.

Clinical practice guidelines increasingly inform clinician and
patient decisions about appropriate medical care (1–4). They
also carry weight in malpractice litigation and influence reim-
bursement policies by third-party payers (5). Ideally based on

rigorous, systematic evaluations of high-quality evidence, clini-
cal practice guidelines are intended to provide clinicians with
impartial, unbiased treatment recommendations (6). Because of
their direct impact on clinical practice, guidelines must be insu-
lated from outside biases and competing interests (1).

There are, however, a number of potential threats to the im-
partiality and perceived independence of developers of clinical
practice guidelines. This review focuses on two possible sources
of bias in clinical practice guidelines: commercial sponsorship
of guideline development and conflicts of interest among guide-
line committee members. The review examines the available ev-
idence and current practices of select professional societies and
other groups developing practice guidelines. As we will describe
below, it is the fourth of a series of 14 articles prepared to advise
guideline developers in respiratory and other disease on differ-
ent issues.

COMMERCIAL SPONSORSHIP

The development, maintenance, and revision of clinical practice
guidelines is a costly, labor-intensive endeavor (7). Many pro-
fessional societies and other groups developing guidelines rely,
at least in part, on commercial sponsors to cover some of these
costs. However, as noted by the Cochrane Collaboration Steering
Group (8), the perception that a for-profit commercial entity
(e.g., pharmaceutical and medical device companies) influenced
the conclusions and recommendations of a clinical practice guide-
line committee could undermine the credibility of both the guide-
lines and the group that produced it (6, 9). Of particular concern
is the possibility that guideline developers will feel—or be per-
ceived to be—beholden to or pressured by the commercial sponsor
to make recommendations favorable to the sponsor’s interests.

CONFLICTS OF INTEREST

A conflict of interest exists when an individual’s personal inter-
ests (e.g., direct and indirect financial or intellectual) have the
potential to compete with or influence behavior related to the
individual’s professional interests or obligations (i.e., evaluating
the evidence and drafting recommendations for clinical practice
guidelines). Biases resulting from conflicts of interest may be
conscious or unconscious (10) and may influence choices made
throughout the guideline development process, including concep-
tualization of the question, choice of comparisons, interpretation
of the evidence, and, especially, drafting of the recommendations
(11). Regardless of its source and its type, bias associated with
conflicts of interest may damage the medical profession’s trust in
the integrity of the guidelines and the public’s trust in science
(12). Recent editorials have called for professional medical
organizations to reject all industry funding for practice guidelines
or outcome measures (5) and to hold guidelines panelists to the
most stringent conflict-of-interest standards (13). An Institute of
Medicine (IOM) report has called for adequate firewalls between
funders and those developing guidelines (14) and for complete
transparency in the process of guideline development (15).

This article is a section of “Integrating and Coordinating Efforts in Chronic Ob-

structive Pulmonary Disease (COPD) Guideline Development,” an American Tho-

racic Society (ATS) and European Respiratory Society (ERS) Workshop Report. This

official ATS/ERS Workshop Report was adopted by the ATS Board of Directors,

August 2012, and by the ERS Executive Committee, February 2012.
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Financial conflict of interest is the most well-known type of
conflict. This situation involves individual guideline committee
members who have personal financial interests in companies de-
veloping or marketing pharmaceutical products under review.
These personal financial interests include employment, consultan-
cies, paid expert testimony, stock holdings, endowments, patents,
royalties, honoraria, and in-kind gifts (e.g., travel, accommoda-
tion, meals, frequent flier miles). Intellectual conflict of interest
is increasingly recognized as a source of potential bias (16) result-
ing from “academic activities that create the potential for an
attachment to a specific point of view that could unduly affect
judgment” (17). Other types of conflict of interest include aca-
demic conflicts arising from the competition for research funding
as well as conflicts related to clinical revenue streams (e.g., from
performing an advanced diagnostic procedure that is under con-
sideration for a recommendation) (17, 18). Medical specialties
may use practice guidelines to enlarge an area of expertise in
a competitive market (19), and competing societies may use the
guideline process in ways that ultimately constrain consumer
choices by suppressing competing views of best practice and alter-
native therapies (20).

A growing number of professional societies and other groups
developing practice guidelines are formulating policies to reg-
ulate commercial sponsorship and individual conflicts of inter-
est. The intent of these policies is to address the dilemma of
utilizing the experience and insight of (possibly conflicted)
experts by increasing transparency and restricting or manag-
ing relationships that potentially threaten the integrity of the
guidelines and the process that produces them. There is, how-
ever, considerable variation across policies, especially those in-
volving the management of external funding for guidelines, the
disclosure process, and processes for evaluating and managing
the different types of conflicts of interest of guideline commit-
tee members.

In June 2007 the American Thoracic Society (ATS) and the
European Respiratory Society (ERS) convened an international
workshop of methodologists and researchers from around the
world to coordinate efforts in guideline development for chronic
obstructive pulmonary disease (COPD) and other respiratory
diseases (21). Participants of the workshop completed the work
over the ensuing 4 years to produce this comprehensive work-
shop report. This is the fourth of a series of 14 articles prepared
to advise guideline developers in respiratory and other disease
on different issues, in this case commercial funding of guidelines
and managing conflict of interest effectively in the context of
respiratory disease guidelines.

METHODS

This review addresses eight key topics regarding the funding of
guidelines and conflicts of interest (Table 1). The lead author of

this section searched the PubMed database for original qualita-
tive and quantitative research (using commercial sponsorship,
clinical practice guidelines, conflicts of interest, and disclosure)
and the Cochrane Methodology Register (using conflict of in-
terest). This search was updated for the period 2008 to 2011
following the workshop. Before the workshop, ATS staff con-
ducted a selective review of professional societies’ conflict of
interest policies (April 2, 2007). The authors did not conduct
systematic reviews. References from the Council of Medical
Editors meeting on disclosure (Sept 2004) were consulted, as
were the published policies of several organizations, including
the Cochrane Collaboration, National Institute for Clinical Ex-
cellence (NICE), the U.S. Food and Drug Administration
(FDA), U.S. Agency for Health Care Research and Quality
(AHRQ), and the Drug and Therapeutics Bulletin. The conclu-
sions are based on available evidence, consideration of what
guideline developers are doing, and ATS/ERS workshop dis-
cussions. The conclusions in this report have then been adapted
for consistency with the ATS/ERS COI policies.

RESULTS

Database searches did not yield any systematic reviews of guide-
line funding practices, conflict of interest policies, or financial
disclosure policies related to guideline development. Nor did
we identify any empirical studies of intellectual conflict of inter-
est, although this topic has recently been the subject of a number
of commentaries and recommendations (17–19, 22). Several sys-
tematic reviews of literature found an association between com-
mercial sponsorship of research and outcomes favorable to the
sponsor and the financial ties of investigators and favorable out-
comes (23–25). A number of empirical studies, case studies, and
commentaries demonstrate particular aspects of industry in-
volvement in guideline development (5, 13, 16). These system-
atic reviews and studies are discussed below.

How Are Clinical Practice Guidelines Funded?

No systematic reviews investigating the funding of clinical practice
guidelines were found; thus, it is not possible to determine the ac-
tual range or prevalence of funding models in use. According to
Steinbrook (26), medical specialty societies are the most common
sponsors of clinical practice guidelines. Independent groups, such
as NICE, the AHRQ, the Cochrane Collaboration, and the World
Health Organization (WHO), also produce clinical practice guide-
lines or evaluations of evidence using several funding mechanisms.

While some medical specialty groups or professional societies
continue to accept direct corporate sponsorship for practice
guideline development (3), others prohibit outright sponsorship,
such as the ATS and the ERS (27, 28). Since 2004, the Cochrane
Collaboration has prohibited any commercial source (including
all for-profit manufacturers and providers of health care or any
other for-profit source with a real or potential vested interested
in the findings of a specific review) from sponsoring any Cochrane
reviews, Cochrane Review Groups, and Cochrane Consumer
Networks (8). Likewise, the Emergency Care Research Institute
(ECRI) “accepts no grants, gifts, finder’s fees or consulting
projects from . medical device or pharmaceutical firms.” (29)
In addition, the ECRI Institute prohibits any advertising from
the medical device and pharmaceutical industries, and does not
permit the use of its name or studies in advertising or for pro-
motional purposes. It is important to note that the ECRI Insti-
tute, as a nonprofit entity, depends on “subscriptions” from
hospitals using its assessments of products or technologies for
funding support. Some of these hospitals may be for-profit and
thus “commercial” (29). The Drug and Therapeutics Bulletin,

TABLE 1. QUESTIONS ADDRESSED REGARDING FUNDING
OF GUIDELINES AND DEALING WITH CONFLICT OF INTEREST

1. Commercial Sponsorship:

How are clinical practice guidelines funded?

What are the risks associated with commercial sponsorship of guidelines?

How should commercial and other sponsorship be made public?

2. Individual Conflicts of Interest:

What relationships should guideline committee members be required

to disclose?

What is the most efficient way to obtain complete and accurate disclosures?

How should disclosures be publicly shared?

When does a relationship require management?

How should individual conflicts of interest be managed?

How could conflict of interest policies be enforced?

Reprinted from Reference 65.
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published by the British Medical Journal (BMJ) Publishing
Group, states that it is “wholly independent of Government, reg-
ulatory authorities, industry and advertising, or any other form of
commercial sponsorship” (28).

Other groups adopt a somewhat less stringent approach to
commercial sponsorship, allowing financial support, but requir-
ing that it either come from entities unrelated to the topic of the
review (i.e., banking, airlines) or that any funding from health-
related entities be placed in a general fund to be managed by the
organization. This practice may help insulate specific guideline
committees from direct influence and build a “firewall” between
corporate funds and the work of the committee members, but
may also leave the organization vulnerable to institutional con-
flicts of interest. The WHO accepts funding from commercial
entities whose activities are unrelated to health and whose prod-
ucts are not harmful to health (i.e., excluding entities related to
tobacco, firearms, and alcohol) (30). Although the Cochrane
Collaboration prohibits all commercial funding for any review,
group, or network, it will continue to allow commercial support
for “non-direct, non-core” Centre activities, including transla-
tion of reviews (2006 amendment) (8). The American College
of Chest Physicians (ACCP) accepts industry funding, but re-
quires that all support be unrestricted and independent of the
guideline process. Furthermore, guidelines may not have a single-
source industry sponsor, industry sponsors are not revealed to
members of an evidence-based guideline panel, all pharmaceuti-
cal or industry products mentioned in the guideline are referred
to by generic names, and upon publication of the guideline or
presentation of resulting courses, the names of the sponsors are
made public (31).

What Are the Risks Associated with Commercial Sponsorship

of Guidelines?

There are significant risks associated with corporate sponsorship
of clinical practice guidelines. Eichacker and coworkers in 2006
described Eli Lilly’s involvement in practice guidelines for the
treatment of severe sepsis and the financial interests that min-
imized the possible magnitude of harm associated with their
product, Xigris (9). Johnson and Stricker in 2010 documented
the problematic actions of the Infectious Diseases Society of
America in developing clinical practice guidelines for Lyme
disease and Connecticut’s successful anti-trust case against the
group (20).

A 2006 study of U.S. FDA Advisory Committees found that
advisory committee members regularly disclose financial inter-
ests of considerable monetary value, but are rarely recused from
the committees. The authors discovered a weak relationship be-
tween conflicts with competing companies and voting behavior;
however, excluding advisory committee members with conflicts
of interest would not have altered the vote outcome at any spe-
cific meeting (32).

The literature on the commercial sponsorship of researchmay
also be relevant to guideline committees. As mentioned above,
over the past decade, there have been a number of studies dem-
onstrating a clear association between industry sponsorship of
research and outcomes (or their interpretation) favorable to
the sponsor’s product (23–25, 33, 34). This relationship extends
across study types and medical specialties. Unfavorable results
of economic analyses of oncology drugs were less likely to be
reported when the study is funded by a pharmaceutical com-
pany (35), and industry sponsorship of randomized controlled
trials in psychiatry and dermatology were significantly more
likely to report positive results than non–industry-funded trials
(36, 37). Among the highest quality clinical research (included
in Cochrane reviews), industry sponsored studies were 5.3 times

more likely to support their sponsors’ products than non–
commercially sponsored research with similar results (34, 38).
Although there are alternative ways to account for these pat-
terns of association, these consistent findings suggest that indus-
try involvement in research may influence the published results
and raise the possibility that the evidence behind evidence-
based practice guidelines—and the interpretation of these
results—is, therefore, suspect (3, 39–42).

What Information Are Guideline Committee Members

Required to Disclose?

In addition to the disclosure of commercial guideline sponsors,
individual members of guideline committees are usually required
to disclose their personal financial relationships with related
entities or sponsors. Most organizations and groups now specify
a financial disclosure threshold for participants or committee
members (Table 2). These range from $0 to $10,000 and involve
any activity for which the member was compensated, including
employment, consulting, research grants, honoraria, travel, and
other reimbursements. Some groups also require disclosure of
gifts, loans, intellectual property, and positions on boards and
advisory boards (compensated or not). Stock ownership, includ-
ing options, is also usually required to be disclosed, although
some groups may not require the disclosure of mutual fund
ownership. Many groups also include disclosure of nonfinancial
competing interests (such as religious beliefs, participation in
interest groups, or other organizations that might have an inter-
est in the outcome of the committee’s work). For example, the
ATS asks guideline panel members to disclose their financial
and intellectual conflicts of interest (16); the request for com-
prehensive disclosure of all intellectual, academic, professional,
and personal conflicts that could bear upon the guideline devel-
opment process has been reinforced and implemented by Guyatt
and colleagues in the recent ACCP antithrombotic guidelines
(17). The process required methodologists without potential con-
flicts to lead the formulation of recommendations in collabora-
tion with experts who may be conflicted to a degree that would
not preclude them from participation. It also required a transpar-
ent description and publication of all perceived direct financial,
as well as intellectual COI.

What Is the Most Efficient Way to Obtain Complete

and Accurate Disclosures?

No randomized controlled trials or other rigorous studies eval-
uating different methods for obtaining conflict of interest disclo-
sures were identified. In general, there are several formats for
collecting information from committee members or participants:
minimal requests to disclose any professional or financial affili-
ations, detailed instructions that request members to describe
all involvements with organizations or entities with direct finan-
cial interest in the topic under consideration, and detailed struc-
tured checklists requiring the declaration of specific interests
(43). Krimsky (43) and others are critical of the utility of minimal
and open-ended requests. Bero and colleagues caution that simple
disclosure requests may not reveal the nature and extent to which
commercial interests exert influence over the scientific process
(44). Ilakovac and coworkers warn that researchers have poor
recall about the specifics of their activities, which may confound
open-ended disclosure statements as an evaluation tool (45).

The Cochrane Collaboration Steering Group, the FDA advi-
sory committee, NICE, the ATS, and the ERS use structured dis-
closure forms and request information on a range of financial ties,
including research funding, paid consultancies, honoraria, equity
holdings, gifts, patents, and royalties. TheCochraneCollaboration
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TABLE 2. COI POLICIES: SUMMARY OF SELECTED OTHER SOCIETIES

ACP ACCP AMA SCCM ICBMJE WHO

Definition of COI includes

Financial:

Employment X X X X X X

Consultancies X X X X X X

Stock X X X (if significant) X (major stockholder) X X

Mutual fund holdings No No X (if significant) X N/A No

Honoraria X X No; given to AMA X X X

Paid expert testimony X X X X X X

Family members X X X X N/A X (partner)

Research grants X X N/A X X X

Patents X N/A X X N/A X

Royalties X X X X N/A X

Loans N/A N/A X X N/A N/A

Gifts N/A N/A X X N/A N/A

Intellectual: pre-existent beliefs N/A X N/A N/A X N/A

Timing of disclosure

Not specified X X

Upon completion of project proposal X

Upon appointment of committee X X

Start of every committee meeting X

Completion of draft manuscript X

Completion of final pre-pub manuscript X

Other X (annually)

Level of disclosure

No amount specified X X X X

Any amount X X

.$1,000

.$3,000

.$5,000

.$10,000

Other

Direct payment

Payment to research accounts X

Payment to institution X

Disclosure period

,12 mo X X

1 yr X X X

3 yr

5 yr

Other x–4 yr

COI review elements

Not specified X X

Panel chairs X X X X

Panel members X X X

Reviewers N/A X N/A

Is there a dedicated COI review body? N/A X N/A

Management strategies

Not specified X

Explicit exclusion criteria? X X N/A N/A X

Criteria customized to project role? X X N/A N/A

Recusal from discussion X X X X X

Recusal from voting X X X X

This Table has been compiled by staff to the ATS Documents Development and Implementation Committee. Data reflect analysis of organizational policies available online, including

those of the American College of Physicians (ACP), American College of Chest Physicians (ACCP), American Medical Association (AMA), Society for Critical Care Medicine (SCCM),

International Committee of Biomedical Journal Editors (ICBMJE), and the World Health Organization (WHO). Each organization’s policy was evaluated on the following: Definition of

COI; Timing of Disclosure; Level of Disclosure; Disclosure Period; COI Review Elements; Management Strategies. Additional information about specific policies has been provided below.

Most of the societies provide an illustrative list of possible financial conflicts of interest rather than an exhaustive one. If one of the above listed examples was not mentioned in

a policy, a “N/A” was placed in that category; however, if the policy explicitly stated that there was not a specific conflict of interest, “No” was placed in that category. Also, if

a policy did not contain enough information pertaining to a specific question, “N/A” was placed in the category. X indicates that the policy does mention/require the item.

The SCCM states: “Financial interest or other relationship can include such things as. [being a] major stockholder.” However, a percentage of stock ownership

constituting “major” is not reported.

The AMA states: “Only those investments that constitute a significant financial investment raise a concern about a possible conflict of interest,” and that “ ‘ownership of

amaterial financial interest’ shall mean holding a financial ownership interest of 5% ormore, or holding a financial ownership interest which contributes materially to the Trustee’s,

Member’s or Senior Manager’s income, or holding a position as proprietor, director, managing partner or key employee.”

The AMA requires that all honoraria received by the individual for AMA-related engagements shall be given to the association. The AMA also requires council and committee

members to complete a COI form annually.

The ICBMJE requires authors to describe the role of any study sponsors, if they should exist. Also, ICBMJE states: “Editors should avoid selecting external peer reviewers with

obvious potential conflict of interests, for example, those who work in the same department of institution as any of the authors.”

The information from The Endocrine Societywas reviewed, but it was not evaluated using this tool. The guidelines presented offer suggestions as to what should be done in the event

of a possible conflict of interest rather than listing rules that are to be strictly enforced by a formal policy. A variety of possible COIs in areas including publications, relations with industry,

clinical research, basic research, clinical practice, and the training of physicians and scientists are listed, and possible recommendations as how to rectify the situations are given.

Staff from the ACCP and the SCCM reviewed and confirmed this chart for accuracy. Individuals from the other societies were not available for comment.

Reprinted by permission from Reference 15.
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also requests information on positions of management in a related
entity, including service as a director, officer, partner, trustee, or
employee, as well as information on outstanding loans from the
entity. NICE requests information regarding an individual’s pri-
vate practice that could be affected by the outcome or discussion
of a particular matter or product.

There is considerable variation along other dimensions of dis-
closure, including the timing and frequency of disclosure, the level
of interest disclosed, the period of time covered by the disclosure,
the amount and detail of information disclosed, and the individ-
uals covered by the disclosure. All disclosures rely on individual
self-report and there is no standardized method for verifying
the accuracy or completeness of most disclosures. Historically,
professional societies and other organizations have not actively
pursued the accuracy or completeness of their members’ financial
disclosures.

How Should Disclosures be Publicly Shared?

In general, disclosure of funding sources (and conflicts of inter-
est) has been highly variable. The International Committee of
Medical Journal Editors’ Uniform Requirements for Manu-
scripts Submitted to Biomedical Journals (ICMJE) requires
that authors, including guideline authors, disclose their affilia-
tions, funding sources, and financial interests upon submission
to the journal. Many of the 500 journals adhering to the uni-
form requirements now regularly publish this information as
part of the manuscript (46, 47). However, the adequacy of dis-
closures in scientific articles has been questioned (47–49) and,
even when financial sponsorship is disclosed, few studies de-
scribe the role of the sponsor (50, 51). We are not aware of any
journal requiring the disclosure of other types of conflicts of
interest (e.g., intellectual).

A 2000 Lancet study of 431 practice guidelines developed by
specialty societies showed that 67% did not report the type of
professionals (stakeholders) involved in the guideline develop-
ment (2), and a 2005 Nature study of over 200 clinical practice
guidelines in the U.S. National Guideline Clearinghouse showed
that half of the guidelines reported no information regarding fund-
ing sources or financial conflicts of interest of the authors (52).

When Does a Relationship Require Management?

Few organizations specify exactly which relationships constitute
significant conflicts—those deemed in need of overt manage-
ment or prohibited altogether. The Caring for Australians with
Renal Impairment (CARI) Guidelines for Declaring Conflict of
Interest prohibit members with stockholdings, employment, or
other serious interests in companies active in the clinical area
under consideration from participating in the activities of the
guideline working group (53). The ACCP does not prohibit
activities outright, but outlines a series of principles and ques-
tions to evaluate disclosed conflicts. The questions include
whether that individual favors any outside entity or appears
to have an incentive to do so, whether the current engagements
of the individual present any conflicts between outside interests
(e.g., fiduciary positions with other organizations), and whether
the activity’s agenda and/or content receive peer review prior to
its initiation (31). The U.S. FDA does not prohibit financial
relationships among its Advisory Committee members and reg-
ularly issues waivers for disclosed conflicts of interest when (1)
the FDA determines that “the disqualifying financial interest is
not so substantial that it is likely to affect the integrity of an
employee’s services to the government” and (2) the “need for
the employee’s services outweighs the potential conflicts of inter-
est” (54). In making these determinations, the FDA evaluates

the type of interest creating the disqualification; the identity of the
person whose financial interest is at issue; the dollar value of the
disqualifying financial interest including its value in relationship to
the individual’s overall assets; the nature and importance of the
individual’s role in the matter, including the extent to which the
employee is called upon to exercise discretion; the sensitivity of
the matter; and the need for the employee’s services in the
particular matter. (54)

The use of blanket prohibitions has been controversial and
most organizations seem to prefer to retain the right to waive
“disqualifying” relationships or make allowances for the exper-
tise of the individual, the needs of the organization, and the
likelihood that the financial relationships will affect the individ-
ual’s judgment in a significant way.

In light of the evidence suggesting that bias induced by mon-
etary interests is unconscious and independent of the amount of
money involved (55), some organizations do prohibit certain
types of relationships. The Association of American Medical
Colleges (AAMC) prohibits financial relationships between
principal investigators and commercial sponsors of clinical tri-
als, but it uses a “rebuttable presumption” clause to allow the
prohibition to be waived when the benefits of the research out-
weigh the risks of the conflict of interest (56). The U.S. National
Institutes of Health and National Science Foundation establish
financial thresholds for disclosure—$10,000 (recently reduced to
$5,000) in annual income or 5% equity ownership in a commer-
cial entity related to the scientific work—but do not indicate
whether financial ties above these thresholds should be pro-
hibited, avoided, or managed (57). The CARI Guidelines pro-
hibit participation in Working Group activities for any member
holding stock, receiving more than $10,000 per year in compen-
sation for employment or other work (speaker fees, advisory
fees), or “any other direct or pecuniary interest considered se-
rious in the view of the declarer” in a pharmaceutical company
active in the clinical area under consideration (53). The NIH
Consensus Development Program does not allow panel partic-
ipants with any financial, career, or advocacy interests in the
topic under consideration. Experts with such interests may
testify before the panel, but the panel members themselves
are independent and without personal or financial interests
(58).

How Should Identified Conflicts of Interest Be Managed?

According to the ATS selective survey of professional societies
(16), very few societies’ published policies specify management
strategies, describe specific exclusion criteria, or explain how cri-
teria will be applied to individual disclosures. All mention the
possibility that a member with a serious conflict of interest may
be excused from the discussion. The Cochrane Collaboration
specifies that “people with a direct financial interest in a particular
intervention should not be involved in the review of that inter-
vention, either as reviewers, editors, or peer reviewers” (8). The
Medical Journal of Australia has recommended that all guideline
committees have a formal process in place to assess potential
conflicts of interest, that all members of the group be involved
in the discussion of the management of “significant” relation-
ships, that members with relationships need not be excluded,
but the group must decide its threshold for exclusion, and that
there must be complete disclosure of all relationships (4).

Public disclosure or prohibiting members from participating
in discussions represent extreme ends of the possible available
management strategies. The only empirical studies of manage-
ment decisions in conflicts of interest detail a number of com-
monly used management strategies used by university conflict
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of interest committees (60, 61). These possible management
strategies include:

d Self declarationof conflicts of interest bypotential participants

d Review of potential participants’ conflicts of interest

d Disclosure of individual conflicts of interest to all guide-
line panel members

d Disclosure of conflicts of interest in publications and pub-
lic presentations

d Reducing equity holdings below a specified amount

d Altering consulting agreements to ensure separation be-
tween consulting and guideline work

d Eliminating the financial tie (i.e., resigning from Board of
Directors, canceling the consulting agreement; selling stock)

d Appointing oversight committees to review the scientific
process and resulting research

d Disallowing the investigator to contribute to certain rec-
ommendations or to the guidelines as a whole

d Handling disputes in conflicts of interest resolution

Despite great variability in how institutions manage conflicts,
disclosure of financial ties in all academic publications and pre-
sentations is the most frequently used management strategy (61,
62). Others have also noted the increasing use of disclosure as
a way to handle financial ties of researchers (47, 62), suggesting
that concerned entities consider transparency as the best way to
minimize concerns about undue influence and bias among com-
mittee members (61, 62).

However, disclosure related specifically to guideline commit-
tee members has been shown in a number of studies to function
rather poorly. In 2001, Papanikolaou and coworkers surveyed

191 clinical practice guidelines published in six major interna-
tional journals and found that only 3.7% mentioned conflicts
of interest at all; overall, only 18 authors disclosed a total of
24 potential conflicts of interest (64). Subsequently, Choudry
and colleagues showed that most guideline authors have ongo-
ing interactions with pharmaceutical companies and that a sig-
nificant portion of them work as employees or consultants for
these companies (1). Fifty-nine percent of the surveyed authors
(47/80) reported that they had relationships with companies
whose products were considered in the guidelines, and in only
2 of the 44 published guidelines were specific declarations of
these relationships made (1). In 2005, Nature reported that
more than one-third of guideline authors declared financial ties
to relevant drug companies, affecting some 70% of the guide-
line panels surveyed (52). As mentioned above, there are no
protocols in place to evaluate the accuracy and completeness
of financial disclosures, and in none of the above cases was it
possible to determine if or how guideline committee members’
financial interests were reviewed and evaluated.

More recently, there have been a number of demands for
more explicit guideline composition standards (including the in-
clusion of independentmethodologists, epidemiologists, and pol-
icy experts) (22, 65), the addition of alternative viewpoints, the
explicit notation of supporting and dissenting votes, and vetting
the guidelines prior to publication through rigorous scientific
peer review (20, 65). Figure 1 provides sequential steps and
practical guidance for COI management.

How Should Conflict of Interest Policies Be Enforced?

Little is known about effective or even common practices for
administering and enforcing conflict of interest policies. Most
organizations appear to convene a committee to review financial
interest disclosures and, where deemed necessary, recommend
management strategies. The U.S. FDA reviews all financial

Figure 1. Steps for managing conflicts of interest.
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disclosure statements through a multi-stage process, beginning
with initial review, followed by consultation with the individual
and an FDA official, review by the FDA Ethics staff, and final
approval by the appointing official. The FDA operates under fed-
eral regulations and thus has the power to enforce its decision (54).

Other organizations do not hold such broad regulatory powers;
nevertheless, they may convene committees to review financial
disclosure statements and make recommendations for managing
conflicts or encouraging recusal of particular members. For in-
stance, the Cochrane Collaboration directs unclear cases of finan-
cial disclosure for reviews to a “Funding Arbiter,” who convenes
a panel to give guidance (8).

DISCUSSION

This review of funding and conflict of interest policies related to
clinical practice guidelines raises a number of important ques-
tions. It is clear that professional societies currently depend,
at least in part, on industry funding to support clinical practice
guideline development. Also, many members of professional so-
cieties and guideline committees have financial relationships
with commercial entities, are invested in their intellectual work,
or have conflicts related to clinical revenue streams. Existing
models for insulating guidelines from external bias are varied
and, as yet, unstudied in any systematic way.

Public perception of the independence of clinical practice
guidelines (and the committees that produce them) is critically
important to their acceptance and application. Table 3 suggests
a possible matrix for considering risk perception related to both
commercial sponsorship and member conflicts of interest.

In attempting to balance the expert needs of guideline com-
mittees with the potential risks of close industry involvement (in
both funding of guideline development and the individual mem-
bers), we recommend the following.

1. How should clinical practice guidelines be funded?

a. Groups developing guidelines should vigorously ad-
vocate for public funding for guideline development.
In the absence of public funding, firewalls should be
erected to insulate guideline development from the
potential for—or appearance of—industry bias. Ide-
ally, clinical practice guidelines should be developed
without commercial support.

b. Those who are funding guideline development should
be free of all conflicts of interest related to the subject
matter of the guideline. As an example, makers of
medications to treat COPD should not fund guidelines
about the management of COPD.

c. No single source sponsorship should be allowed under
any circumstances.

2. What relationships should members of guideline commit-
tees be required to disclose?

a. Potential members of guideline committees should dis-
close any and all financial relationships with commer-
cial entities whose work appears reasonably related
to the topic area of the committee. This includes: any
($0 threshold) income from employment, consulting,
speaking engagements, advising, and other manage-
ment activities; equity ownership in public and privately
traded companies; management or advisory positions
(Scientific Advisory Boards, Board of Directors, Speak-
ers Bureaus); honoraria; loans; royalties, patents, con-
tracts, and grants; and expert testimony. Disclosures for
immediate family members (spouse, partner, or child)
should be made as well.

3. How should disclosures be collected and in what form?

a. Disclosures should be made annually and discussed at
the start of each committee meeting.

b. Disclosures should be maintained on a publicly avail-
able registry (see above).

c. Disclosure forms should be structured to include all
disclosable relationships and be available online for
members to submit.

d. Policies should be established regarding disclosures that
might include specific dollar (or equivalent) amounts;
complete descriptions of consulting, research, and advi-
sory work; and percent equity held as well as its mone-
tary value (estimated if necessary).

4. When does a relationship constitute a significant conflict
of interest?

a. Guideline committees should strive for a balance of
views represented.

b. Policies should be developed that:

i. Establish whether conflicts are acceptable in com-
mittee chairs. As an example, the ATS requires that
at least one chair be free of conflicts.

ii. Determine what proportion of the guideline commit-
tee is permitted to have conflicts. Currently, some
organizations place no restrictions, others permit no
committee members with conflicts, and others limit
the conflictedmembers to either one-third or nomore
than one-half.

c. Each guideline committee should include an indepen-
dent methodologist, statistician, and policymaker to
oversee and evaluate the quality of the evidence on
which the guideline is based, as well as the broader
health policy implications.

d. In the event that too few individuals who are free from
conflicts of interest can be located to constitute a com-
mittee, the chair must provide a clear description and
documentation of the evaluation process, detailing how
conflicts of interest are to be mitigated during the eval-
uation and recommendation process.

e. Groups developing guidelines should elect a standing
committee to oversee guideline staffing, conflict disclo-
sures, and management of committee conflicts.

TABLE 3. A POSSIBLE MATRIX FOR CONSIDERING RISK
PERCEPTION RELATED TO BOTH COMMERCIAL SPONSORSHIP
AND MEMBER CONFLICTS OF INTEREST

Commercial Sponsorship?

Yes No

Conflicted Members?

Perceived risk: Perceived risk:

High Moderate

Yes Management: Management:

Prohibited Balance of views

Documentation of process

Perceived risk: Perceived risk:

Moderate Low

No Management: Management:

Seek alternative

funding

None

Ideal
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f. All disqualifying relationships must be specified in ad-
vance, written and maintained on public websites.

g. The process of review must be clearly described and
publicly available.

5. How should disclosures be publicly shared?

a. Published guidelines and related web-based or print
documents should clearly describe all funding sources
and the methods for distributing funds to specific guide-
line committees.

b. Ideally, all funding sources should be entered into an
independent, publicly funded central registry to be
available to all members and the public.

6. How should conflicts of interest be managed (Figure 1)?

a. Potential members with disqualifying conflicts should
be excused from the committee.

b. The standing committee and the chair of the committee
may impose restrictions on conflicted members (for in-
stance, excusing them from final recommendations) or
may request that members make efforts to mitigate their
conflicts (for instance, halting consulting activities or re-
ducing equity holdings). These policies should be pre-
specified and publicly available.

c. Potential members with manageable conflicts may
be asked to document their efforts to comply with
the organization’s recommendations. In situations in
which committees have members with conflicts of in-
terest, the chair should indicate where those conflicts
might bear specifically on the recommendations.
These members could then be excused from discus-
sion and voting on the pertinent recommendations
as determined by the chair(s) and other committee
members.

7. How should conflict of interest policies be enforced?

a. A standing committee should exist to review staffing
decisions, aid chairs in appointing members, and
serve an appeal and oversight function for guideline
committees.

b. Members who fail to disclose their financial relationships
will be subject to sanction from the organizing group.
The available sanctions should be specified in advance
and maintained on the publicly available website.

An editorial published in the Journal of the American Med-
ical Association (JAMA) called upon organizations that spon-
sor and promote guidelines to create joint codes for the
management of conflicts of interest of members of guideline
committees (13). In designing conflict of interest policies,
organizations need to keep in mind that conflicted panel mem-
bers are often those with the expertise in the topic and rec-
ommendations of interest. Their input into the guidelines is
needed given the unique insights into clinical context and evi-
dence they can offer. The challenge will be how to strike a bal-
ance between the competing goals of incorporating their
insights and avoiding inappropriate influence of their conflicts
of interest.

Author Disclosures : E.A.B., E.A.A., M.B., J.R.C., and M.J.F. reported no commercial
interests relevant to subject matter. R.J. was a member of the GRADE Working
Group. M.O. reported no commercial interests relevant to subject matter. H.J.S.
was a member of the GRADE Working Group, which received honoraria and lecture
fees regarding GRADE. All workshop participants disclosed receipt of honoraria and
travel reimbursement from the American Thoracic Society.
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Deciding What Type of Evidence and Outcomes
to Include in Guidelines
Article 5 in Integrating and Coordinating Efforts in COPD Guideline
Development. An Official ATS/ERS Workshop Report

Timothy J. Wilt, Gordon Guyatt, Regina Kunz, William MacNee, Milo A. Puhan, Giovanni Viegi,
Mark Woodhead, Elie A. Akl, and Holger J. Schünemann; on behalf of the ATS/ERS Ad Hoc Committee
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Introduction: Professional societies, like many other organizations
around the world, have recognized the need to use more rigorous
processes to ensure that health care recommendations are informed
by the best available research evidence. This is the fifth of a series of
14 articles that were prepared by an international panel to advise
guideline developers in respiratory and other diseases on approaches
for guideline development. This article focuses on what type of
evidence and outcomes to include in guidelines.
Methods: In this review we addressed the following topics and ques-
tions. (1)Whatmethods shouldbeused to select importantoutcomes?
(2) What types of outcomes should be considered? (3) What sources
of evidence should be considered? (4) How should the importance of
outcomes be ranked? (5) How to deal with surrogate outcomes. (6)
What issues related to outcomes should be considered in the evidence
review? (7)What quality of evidence should be used? (8) How to inter-
pret the effect on outcomes. (9) How to incorporate outcomes related
to harm.Webased our responses on a PubMed literature review, prior
reviews, relevantmethodological research, andworkshop discussions.
Results andDiscussion: Guideline panels should use transparent and
systematic methods to select both the evidence and important out-
comes,with input fromgroups that represent awide rangeofexpertise
and constituencies.Outcomes should address bothbenefits anddown-
sides,with considerationof thedefinitions, severity, and time course of
the outcomes. Guideline panels should use a transparent approach to
rank outcome importance recognizing that stakeholder and patient
values and preferences may vary. Intermediate and surrogate out-
comes are frequently reported, but their correlation with patient
important outcomes may be low. A guideline panel should deter-
mine a priori the magnitude of effect judged clinically significant,
factors that may influence outcome reporting, and whether differ-
ent ways of measuring the outcomes permit the outcomes to be
combined. Comprehensive identification of the evidence includes
the use of multiple data sources. While randomized controlled trials
(RCTs) provide the highest quality evidence, reviewers of evidence
also need to consider nonrandomized studies such as case series, reg-
istries, andcase-control studies if randomized trials are not available.
This is particularly true for harms. The outcomes reported from
RCTs may not always directly apply to clinical practice settings
(i.e., they may not be generalizable).

INTRODUCTION

Professional societies, like many other organizations around the
world, have recognized the need to use more rigorous processes
to ensure that the best available research evidence informs health
care recommendations. In an attempt to improve the quality of
health care for many chronic conditions, including chronic ob-
structive pulmonary disease (COPD), clinical practice guidelines
have been developed (1, 2). However, considerable variability
exists in the quality and recommendations of guidelines, with
some failing to adhere to established methodological standards
(2). Critical to developing a high-quality guideline are decisions
regarding what questions need to be addressed, which outcomes
are important, and what evidence should be included.

Key clinical and research questions to be addressed in a guide-
line should be directly relevant to patient problems and constructed
in a way that directs literature searches to relevant and precise
answers. Optimally constructed clinical questions include four
key elements, which are summarized as PICO (population, inter-
vention, comparison, and outcome). When specifying the popula-
tion and intervention for a clinical question, the setting (primary
care clinics versus specialty outpatient clinics versus hospital set-
tings) should be considered. When specifying the outcomes rele-
vant to a question, the timing (i.e., short-term versus longer-term
outcomes) and the duration of follow-up should be considered.

A number of factors can influence the outcomes that are in-
cluded in guidelines, including the developers’ specialties and
potential conflicts of interest. Regarding the specialty, guidelines
were typically developed by specialists in the past, even though
most patients are initially managed by primary care providers who
may have different perspectives. Regarding potential conflicts of
interest, these may influence the type of evidence and outcomes
that are included, the weighting and interpretation of the evidence,
and the subsequent guideline recommendations. Conflict of inter-
est is a common concern in guideline development. One study
found that nearly 90 percent of guideline authors had some form
of interaction with the pharmaceutical industry: 59% had re-
ceived financial support to perform research and 38% had served
as employees or consultants for a pharmaceutical company (3).

To improve quality and enhance implementation, clinical prac-
tice guidelines must be based upon high-quality systematic reviews
of the available evidence. The AGREE collaboration describes
the quality of clinical practice guidelines based on the extent to
which the guidelines address potential biases and recommenda-
tions are internally valid, externally valid, and feasible for practice.
Such recommendations require taking into account the benefits,
harms, and costs of alternative management approaches, as well
as the associated practical issues. Describing the quality of clinical
practice guidelines also requires judgments about the methods
used for developing the guidelines, the content of the final rec-
ommendations, and the factors linked to their uptake.

In June 2007 the American Thoracic Society (ATS) and the
European Respiratory Society (ERS) convened an international
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workshop of methodologists and researchers from around the
world to coordinate efforts in guideline development using COPD
as a model (4). This is the fifth of a series of 14 articles that were
prepared by an international panel to advise guideline devel-
opers in respiratory and other diseases on approaches for guide-
line development. This article focuses on what type of evidence
and outcomes to include in guidelines. It complements three
other papers published in this series: one about including cost
considerations, one about evaluating the quality of evidence, and
one about moving from evidence to recommendations (5–7).

METHODS

This article addresses the questions described in Table 1. It is based
on a review prepared for the World Health Organization (WHO)
(8), the experience of an Agency for Healthcare Research and
Quality (AHRQ)-Evidence-based Practice Center (which devel-
oped a report on spirometry for the diagnosis and management
of COPD and a background paper for the American College of
Physicians [ACP] Clinical Effectiveness Advisory Panel re-
garding the management of stable COPD [9]), an ERS/ATS
task force report on outcomes for pharmacological treatment
of COPD, and discussion at the workshop in 2007 (10). It is
also based on a PubMed literature review, prior reviews, rel-
evant methodological research, and workshop discussions.

We updated our search through April 2011 to identify high-
priority publications related to type of evidence to include
when developing clinical practice guidelines. For this updated
search, we used the following search strategy: guidelines [MeSH
Major Topic] AND (outcomes OR endpoint), yielding 813 hits
in the past 5 years since publication of the previous report (8).

RESULTS

1. What Methods Should Be Used to Select

Important Outcomes?

A research protocol with key questions facilitates the critical
steps in providing an effective evidence foundation. These steps
include determination of patient-important outcomes; establish-
ing how they are defined; description of their severity, variability,
and relative importance; and clarification regarding how to lo-
cate sources of evidence. An analytic framework may be helpful
by identifying the important interventions and outcomes along
the causal pathway. An example of an analytic framework that
was used to guide an evidence report and subsequent guideline
development regarding the diagnosis andmanagement of COPD
is shown in Figure 1.

Question formulation using the PICO criteria is a critical step.
Questions should consider all patient-important outcomes that
allow evaluation of whether a net benefit from the intervention
can be achieved (11). Since decisions in healthcare always come
with harms or burdens, appropriate consideration of all benefits
and harms is necessary to ensure that no net harm is done (12).
Information regarding epidemiology and/or pathophysiology is
typically incorporated as background information, but it can also

be useful to focus questions on the populations of greatest inter-
est or to provide rationale as to why certain interventions have
a biologic basis for effectiveness.

The systematic and explicit development of questions and
identification of outcomes benefit from the input of groups rep-
resenting a wide range of expertise and constituencies (13).
This diversity helps ensure that the key outcomes are included,
understandably derived, and directly relevant for dissemination
and implementation. It may also focus the resources required
to conduct evidence syntheses. For example, for the AHRQ
and ACP review on the management of stable COPD, there
was a technical expert panel that included individuals with ex-
pertise in the diagnosis and management of COPD, primary
care, disease prevention and practice, pharmacology, policy
decision making, and methodology. Representatives from vari-
ous societies with wide-ranging interests and experiences in
treating patients with COPD provided input. Patient represen-
tatives were not included in this particular project, but can be
valuable partners in formulating key questions and determining
outcomes of interest.

2. What Types of Outcomes Should Be Considered?

The clinical outcome(s) of interest are generally those outcomes
that measure what one expects the intervention to improve or
affect and are critical or important for decision making. There
should be both beneficial outcomes and harmful outcomes.

As an example, for questions about treatment (e.g., inhaled
bronchodilators or pulmonary rehabilitation), the outcomes of
interest may be symptoms, functional status, or survival, as well
as harm, resource utilization, or cost. As another example, for
questions about diagnosis or prognosis (e.g., spirometry), the
outcomes of interest may be diagnostic accuracy or prognostic
stratification. Guidelines addressing diagnostic or prognostic
questions (e.g., should spirometry be performed in asymptomatic
individuals to provide them with a diagnosis of airflow obstruc-
tion or to determine prognosis in symptomatic individuals?) often
require unique considerations related to the literature search,
evidence assessment, data analysis, and judgments about the link
between test accuracy and patient outcomes.

A detailed understanding of the definitions, severity, and time
course of relevant outcomes is important. As an example, mul-
tiple definitions of COPD exacerbation have been used (e.g., the
proportion having at least one COPD exacerbation, rate per 100
patient-years, exacerbations requiring hospitalization, exacerba-
tions receiving antibiotics and oral corticosteroids, etc.). Some
outcomes may be adequately assessed by small or short-term
studies (e.g., change in dyspnea or development of dry mouth),
but other outcomes require large or long-term studies (e.g., mor-
tality or risk of fracture with inhaled corticosteroids). Depending
upon the outcomes of interest, guideline panels need to make
decisions as to the types of studies to include (i.e., short-term tri-
als or longer-term trials), whether it is feasible and appropriate to
combine findings, and what constitutes clinically relevant differ-
ences in a particular outcome. Guideline groups may also wish
to include feasibility and outcomes not directly based on clinical
benefits and harms, such as resource utilization.

The WHO and many other guideline panels have used an ap-
proach promulgated by the GRADE Working Group that asks
guideline panels tomake judgments about the importance of out-
comes for decision making using rating scales (14–16). Typically,
panel members follow written or verbal instructions using a nine-
point rating scale to identify outcomes as not-important (score
1–3), important (score 4–6), or critical (score 7–9). This rating
serves many purposes, including the reduction of work on un-
necessary outcomes that may be reported in the literature but

TABLE 1. DECIDING WHAT TYPES OF EVIDENCE AND OUTCOMES
TO INCLUDE IN GUIDELINES

1. What methods should be used to select important outcomes?

2. What types of outcomes should be considered?

3. What sources of evidence to consider?

4. How should the importance of outcomes be ranked?

5. How to deal with surrogate outcomes

6. What issues related to outcomes to consider in the evidence review?

7. What quality of evidence should be used?

8. How to interpret the effect on outcomes

9. How to incorporate harms outcomes
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not important or critical for decision making. Establishing the
ground rules for which outcomes are considered for decision
making early in the process of guideline development avoids
unwanted debate and helps systematize the assessment of evidence
related to these outcomes.

3. What Sources of Evidence Should Be Considered?

Once the key interventions and potential outcomes (harms and
benefits) are identified, a detailed search strategy and study
inclusion/exclusion criteria need to be constructed to identify
the best sources of information. This is not always straightfor-
ward. Although driven by key issues regarding science, pragma-
tism also plays a role. Randomized controlled trials (RCTs)
remain the gold standard for assessing the effectiveness of key
interventions. Their conduct and completion for all key manage-
ment questions is not always be feasible or available. Evidence
synthesizers need to make a decision about whether to include
other sources of evidence, such as observational studies. They
also need to decide whether to include evidence from non–
peer-reviewed literature. The use of gray literature (i.e., evidence
found in sources other than traditional peer-reviewed printed
manuscript, such as technical reports, meeting abstracts, doc-
toral dissertations, and websites [Food and Drug Administration
{FDA}, company]) may be necessary for interventions involving
emerging technologies, complementary medicine, and health sys-
tems interventions. Product labels may also be a useful source of
harms data.

4. How Should the Importance of Outcomes Be Ranked?

Although further work is needed, relative ranking scales resem-
ble a pragmatic and feasible approach to identifying the impor-
tance of outcomes. The primary focus when determining the
relative importance of outcomes should be the person who pri-
marily benefits from wise decision making—namely, the patient.
Otherwise, outcome importance may vary according to whether
it is determined by a patient, family member, clinician, researcher,
health system, insurance or pharmaceutical/device industry, or
society (8). A transparent approach to describing the potential
outcomes (benefits and harms) helps target the outcomes that
are most important to include in the evidence summary and
guideline statement.

Intermediate outcomesmay be useful surrogates (e.g., change in
FEV1). However, they should not be used instead of direct patient-
centered outcomes of effectiveness (e.g., exacerbations, hospital-
izations, and mortality) or harms (e.g., dry mouth, osteoporosis,
and cardiovascular toxicity) unless they have been validated.

Information related to values and preferences should be in-
corporated if possible, but may vary depending upon the stake-
holders and even among individual patients. Values are not right
or wrong, and may vary according to many factors associated
with different stakeholders (e.g., some patients may place greater
value on symptom relief, othersmay prefer life prolongation, and
still others may place higher priority on minimization of harms
including costs).

Differentmethods of presenting the findingsmay also influence
how outcomes are perceived (e.g., presenting data as mortality
versus survival can alter the perception of treatment effectiveness,
percentages versus rates versus number per 100, relative versus
absolute risks) (17).

5. How to Deal with Surrogate Outcomes

For the management of stable COPD, specific treatment options
include: long-acting inhaled bronchodilators used as monother-
apy or in combination with inhaled corticosteroids, pulmonary
rehabilitation, assisted ventilation, disease management, and
supplemental oxygen therapy. Patient-important outcomes in-
clude (but are not limited to) exacerbations, health-related qual-
ity of life, hospitalizations, andmortality. Adverse events include
withdrawals, treatment-specific withdrawals, all adverse events,
and treatment-related adverse events. Feasibility could be assessed
by compliance with therapies or expert opinion on how consis-
tent patient populations, trial design, and trial conduct are to
routine clinical practice. Surrogate measures are also frequently
reported outcomes.

Surrogate outcomes are usually easy to measure and fre-
quently require smaller sample sizes or shorter study durations
to identify treatment effectiveness. Surrogate measures should
represent pathophysiological processes and, by definition, are
correlated with clinical outcomes. However, the certainty and
degree of correlation is frequently difficult to establish. For ex-
ample, in COPD trials, spirometric parameters are often used as
surrogate outcome measures. These surrogate markers include
response to bronchodilators or change over time in spirometry.
Many trials claim effectiveness of treatments based on spiro-
metric improvements without adequate assessment of clinical
outcomes. However, their correlation with clinically relevant
effectiveness outcomes is often low, as well as their ability to be
useful for guiding management decisions in individual patients.
Frameworks such as the one developed by Lassere and colleagues
are helpful for assessing the validity and usefulness of surrogate
endpoints (18).

6. What Issues Related to Outcomes Should Be Considered

in the Evidence Review?

Defining outcomes can be difficult. It is often not feasible or ap-
propriate to extract all recorded outcomes, and some decisions
may not become apparent until after data extraction has begun
(e.g., deciding whether to extract and combine different defini-
tions of exacerbations). However, definitions of the outcomes of
interest and the relative values placed on these outcomes should
be done prior to data extraction and analysis. Transparency
about how a priori decisions were made and subsequently re-
vised is critical to having a high-quality evidence report that
minimizes bias.

Development of a research protocol outlining the review and
guideline process is important. The objectives section states the
primary objective of the review, including the intervention(s)
evaluated and the targeted condition, patients, settings, and

TABLE 2. RECOMMENDATIONS FOR DEFINING OUTCOMES AND DETERMINING WHETHER THEY CAN BE COMBINED

Outcome definitions Specify whether outcome definitions or the way outcomes were measured differed among studies. Specify whether surrogate outcomes

or combined endpoints were used. If observational studies are included, specify the definition and measurement of confounding

factors/effect modifiers.

Primary vs. secondary

outcomes

Specify whether outcomes were primary or secondary outcomes in the original studies. Specify benefit and harm outcomes and their

combinations.

Outcome assessment

in randomized

controlled trials

Specify whether intention to treat, per protocol, last observation carried forward, etc. outcome definitions are used in combined

randomized controlled trial analyses. If estimates from different outcome definitions were combined, then subgroup and/or sensitivity

analyses should also be undertaken.
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problem. The methods section outlines the types of studies, par-
ticipants, interventions, and outcome measures. It also describes
the databases to be searched (e.g., limit to PubMed and the
Cochrane Library, or include Embase and the gray literature
such as conference proceedings, the National Technical Informa-
tion Service, FDA information, relevant industry websites, etc.),
the types of studies that will be included (e.g., RCTs), the types
of studies that will be excluded (e.g., case series), and the rea-
sons for the exclusion. Any restrictions or exclusions of specific
population characteristics, interventions, outcomes, or settings
are noted along with the rationale. Relevant subgroups, assess-
ment of the methodological quality of the included studies

(based on allocation concealment, blinding, intention-to-treat
analysis, and attrition), and how the data will be combined
(if possible and appropriate) are described.

Heterogeneity between the included studies is assessed and
the reasons for any heterogeneity are discussed. Sensitivity anal-
yses are conducted to determine how changes in the definitions
of outcomes may alter conclusions. For example, outcomes re-
lated to exacerbations are defined in several ways. This is related
to variation in the definition of exacerbations, the definitions of
severity, or the metric used to report exacerbation (e.g., percent-
age of subjects having at least one exacerbation, rates of exac-
erbations over time, exacerbations requiring hospitalizations,

Figure 1. Spirometry for case finding of COPD—analytic framework.

d (KQ1a and b) What is the prevalence of airflow obstruction as

defined by (a) clinical examination or (b) spirometry in various

adult populations?
d (KQ1c) What are the harms of providing a diagnosis of airway

obstruction by spirometry?

d Patient population: adults at risk for COPD
d Intervention: clinical examination

d Comparison: spirometry

d Outcomes: (a) Diagnostic accuracy of components of the clin-

ical examination for predicting presence and severity of airflow
obstruction. (b) Prevalence of spirometric levels of airflow ob-

struction according to age, smoking status, sex, race/ethnicity,

respiratory symptom status, and previous clinical diagnosis. (c)

Harms: health costs and personnel, patient anxiety, unnec-
essary or ineffective treatment, missed opportunities to di-

agnosis and treat other conditions.

d (KQ2a and KQ2b) Can spirometry increase smoking cessation

rates and how does patient knowledge of the spirometry out-
come affect smoking cessation rates?

d (KQ2c) Can use of initial or follow-up spirometry increase the

probability of initiation of successful smoking cessation treatment
compared with clinical examination?

d Patient population: adults with a current or past history of

smoking

d Intervention: spirometry
d Comparison: usual care

d Outcomes: Long-term biologically confirmed abstinence, pa-

tient reported abstinence according to spirometric and smoking

status; incidence/prevalence of smoking cessation programs/

medications. Harms: decreased abstinence, health costs and

personnel effort
d (KQ3a and b) Does effectiveness of treatment vary based on (a)

baseline severity or (b) change in spirometry (short term due to

initial therapy or progression over time) or symptom status?
d (KQ3c) What are the harms associated with treatment based on

severity or change in spirometry?

d Patient population: adults with COPD according to spirometric

and symptom status
d Intervention: COPD-specific interventions

d Comparison: placebo, active comparators

d Outcomes: Effectiveness outcomes: exacerbations, validated re-

spiratory health status measures, hospitalizations, mortality
according to baseline spirometric values, short-term spirometric

response to therapy, and rate of spirometric decline over time

as well as symptom status. Harms: withdrawals, adverse effects
(overall and specific), serious adverse effects (overall and specific).

d (KQ4) Is prognosis based on spirometry more accurate than

prognosis based on clinical examination alone?

d Patient population: adults with COPD according to spirometric
classification

d Intervention: spirometric classification

d Comparison: clinical examination and history

d Outcomes: Relative increase in predictive value using spirom-
etry in addition to clinical examination for determining future

risk of all-cause and disease specific mortality, hospitalizations,

exacerbations
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exacerbations not further defined, exacerbations requiring use of
antibiotics and oral corticosteroids). Evidence synthesizers need
to understand the nuances associated with potential clinical het-
erogeneity in outcome definitions because these can play im-
portant roles in determining whether different studies can be
combined, what relative emphasis to place on different out-
comes or studies, and ultimately whether an intervention is
deemed effective.

TheAHRQ/ACP report for the recent ACP/ATS/ERS/ACCP
COPD guidelines used the following outcomes of effectiveness:
percentage of subjects experiencing at least one exacerbation
(and included the authors’ definition of exacerbation), mean
change in respiratory health–related quality of life, overall and
respiratory specific hospitalizations, and overall mortality. The
report included other outcomes that are considered surrogates
for functional status or quality of life, such as standardized
walking distance in 6 minutes. The report limited analysis of
surrogate outcomes, such as the spirometric change over time or
the frequency of use of “rescue medications,” because these are
less likely to influence patient and physician treatment decision
making. Respiratory health–related quality of life was assessed
by the St. George Respiratory Questionnaire (SGRQ) or the
Chronic Respiratory Disease Questionnaire (CRQ), validated
instruments that quantify the extent of COPD impairment.

7. What Quality of Evidence Should Be Used?

Guidelines should be based upon the highest-quality evidence avail-
able, although the decision about what constitutes the highest-
quality evidence depends on the exact nature of the question(s)
and outcomes being addressed (see Table 2). To determine the
quality of evidence, the GRADE approach recommends that the
study design and eight key factors be assessed (i.e., judged trans-
parently for their potential impact on the magnitude of effect)
for each outcome. The factors include risk of bias, inconsistency,
indirectness, imprecision, publication bias, magnitude of effect,
dose–response relationships, and whether all plausible confound-
ing would result in an opposite effect (Table 3) (19).

To find the evidence, a literature search strategy should be
developed that states which literature sources will be searched
and which studies will be selected for review. A key aspect
of the search strategy is the type of study that will be selected
(e.g., RCTs only or also nonrandomized studies, especially if
assessing for potentially serious but infrequent harms data).
Other components of the search strategy include the language
(is the additional information from foreign language reports rel-
evant to a certain guideline group; relevant to a certain clinical
setting; andworth the costs, time, and inconvenience of translation
and extraction?), year of publication (are early reports/patient
populations so clinically outdated relative to current practice
that their inclusion would be irrelevant or misleading?), study
size (do small studies provide inadequate events to validly con-
tribute summary outcome estimates or are they required to yield
a comprehensive assessment of the evidence?), patient population,
interventions, and comparisons of interest. For some clinical prac-
tice guideline questions, the use of gray literature is also useful.

RCTs can provide the highest quality of evidence for deter-
mining the effectiveness of interventions. However, the quality
of RCTs varies greatly, and there is considerable evidence indi-
cating that trials of lower quality are more likely to report an
exaggerated effect size than studies of higher quality. Further-
more, negative trials are less likely to be published than positive
studies, and methods to identify such studies and/or correct for
publication bias have limitations (20). This can lead to exag-
gerated or biased estimates of effect size if outcomes from all
conducted studies are not included.

It is important to determine whether the outcomes assessed
may be influenced by key study design features. Several factors
have been recommended to determine the quality of the individ-
ual RCTs, and these should be incorporated into assessing the
outcomes and their magnitude of effects. The methods of Schulz
are often used to assess the quality of RCTs based on allocation
concealment (21). However, quality scale scores also have limi-
tations, and they should be evaluated for usefulness on the basis
of the question asked and, in particular, the outcomes being
addressed. As an example, the AHRQ/ACP report for the re-
cent ACP/ATS/ERS/ACCP COPD guidelines assessed whether
outcomes vary according to study level factors, including blind-
ing, analysis by intent-to-treat, length of follow-up, dropouts or
lost to follow-up, and funding source.

The quality of the evidence can be rated according to the
GRADE approach when the findings from systematic reviews
and meta-analyses are incorporated into guidelines (19, 22). As-
sessment of the quality of evidence using GRADE is the focus
of another article in this series (6).

8. How to Interpret the Effect on Outcomes

Merely stating what outcome(s) to include in a guideline is not
sufficient. The details of the outcomes are important, including
the metric used to report those outcomes (including the point
estimate; confidence intervals; P values; and their consistency
across study designs, interventions, populations, and settings).
The guideline panel should determine a priori the magnitude of
effect that is judged important to the target population (in par-
ticular in relation to effects for other outcomes), factors that may
influence the reporting of outcomes, and whether different
methods of outcome measurement are similar enough to allow
for combining outcomes.

Research papers generally report health status or quality-
of-life measures. These measures are often the mean change
relative to baseline, or a comparator, and the level of statistical
importance rather than patient importance. Fortunately, prior
work has determined that a 4-unit reduction (out of 100) on the
SGRQ and a 0.5-unit increase per question on the 7-point CRQ
represent the minimal patient important difference (23–25).
Studies of pulmonary rehabilitation have found that a clinically
significant improvement in the distance walked during a stan-
dardized 6-minute-walk test exceeds the previously validated
minimal effect size of 35 to 53 m (26, 27). Therefore, guideline
developers need to evaluate whether the magnitude of effect
(and associated confidence intervals) achieved levels judged
to be clinically effective, rather than evaluating only the mean
change and its accompanying level of statistical significance.

Themetric used to measure the outcome can be important in
several ways, including whether the measurements are similar
enough to be combined. As an example, pooled results in one
systematic review revealed no statistically significant relative or
absolute reduction in the likelihood of having greater than or
equal to 1 exacerbation during the trial period when combination
long-acting bronchodilators and corticosteroids were compared
with either agent alone (28). The longest and largest study, the
TORCH trial, found a relative risk reduction of nearly identical
magnitude to the pooled analysis, but the reduction was statis-
tically significant (29). Adding the TORCH trial to the pooled
analysis probably would have improved the precision of estimated
effects, but it was not possible to do so because the TORCH trial
reported its exacerbation outcomes as annual rates (29).

9. How to Incorporate Harms Outcomes

To be fully informative, the harms of an intervention should al-
ways be assessed (Table 4). RCTs are often not the best source
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of information to assess harms and, therefore, other sources
of information are required. It is insufficient to conclude that
a specific adverse event did not occur if it was not reported, since
adverse events are often poorly reported in RCTs. Adjudication
committees are rarely used, and these events may occur too
rarely to provide conclusive answers (30). Also, considerable
variability in the definitions of adverse events may exist and stan-
dardized definitions are often not provided (31), making pooling
across trials neither feasible nor appropriate.

Guideline developers should consider supplementing pub-
lished trial results with well-designed observational studies
(i.e., case–control and population-based cohort studies), as well
as unpublished data. Electronic database searches can be sup-
plemented with other methods for identifying relevant pub-
lished studies, including reviews of reference lists, soliciting
experts for additional citations, and/or using the citation track-
ing feature on OVID. Developers may also search for unpub-
lished trials or data from comparative effectiveness reviews (CERs)
on the FDA website, Scientific Information Packets (SIPs), govern-
mental regulatory agencies outside of the United States (e.g., the
European Medicines Agency), relevant conference proceedings,
and governmental or nongovernmental clinical trials databases.

Developers should pay particular attention to the methods
used for ascertaining exposures and outcomes, as well as for mea-
suring and analyzing potential confounders. They should also
support the development and testing of quality ratings instru-
ments such as theMcMaster Quality Assessment Scale for Harms
(McHarm) (32). Evidence on harms from each type of study
should be clearly summarized in summary tables and/or in
narrative format. Use of standardized definitions for reporting of

harms is encouraged. Common terminology includes the following:
Harms, adverse events, serious adverse events, severe adverse
events, side effects, and adverse effects.

For long-acting inhaled therapies, the AHRQ/ACP evidence
report assessed adverse effects, serious adverse effects, treatment
adherence, study withdrawals, and withdrawals due to adverse
effects in trials lasting at least 1 year in duration and in systematic
reviews that specifically addressed adverse effects (9). As part
of the assessment, it was determined whether the studies used
placebo or active control run-in periods, as well as the number
and reasons for exclusion from randomization during the run-in
period of potentially eligible patients.

SUMMARY

Clinical practice guidelines must be based on high-quality sys-
tematic reviews of the best available evidence. This improves
quality and consistency, while enhancing dissemination and
implementation. The types of evidence and outcomes that are
used to provide that high-quality information to guideline devel-
opers depend, in part, on the nature of the question(s).

It is important to use transparency in defining and identifying
the outcomes of greatest clinical interest. These outcomes should
include both harms and benefits. Approaches to determining
which outcomes are important or critical to decision making in
guidelines include the use of simple ranking scales. The use of
these scales streamlines the conduct of systematic reviews and
facilitates the development of recommendations.

Key stakeholders may provide important information about
evidence sources and outcomes of greatest interest. Comprehensive

TABLE 3. GRADE APPROACH TO GRADING THE QUALITY OF EVIDENCE

Source of Body

of Evidence

Initial Rating

of Quality

Factors that May

Decrease the Quality Factors that May Increase the Quality

Final Quality of a

Body of Evidence

Randomized trials High 1. Risk of bias 1. Large effect High (ÅÅÅÅ)

2. Inconsistency 2. Dose–response Moderate (ÅÅÅB)

Observational studies Low 3. Indirectness 3. All plausible residual confounding would reduce the demonstrated

effect or would suggest a spurious effect if no effect was observed

Low (ÅÅBB)

4. Imprecision Very low (ÅBBB)

5. Publication bias

Case reports and clinical observations generate observational study evidence that is usually downgraded because of risk of bias to very low quality.

TABLE 4. SUMMARY OF RECOMMENDED APPROACHES FOR EVALUATING HARMS

d Identify the harms that are most important to decision makers and users of the interventions being evaluated using Technical Expert Groups.

d Use consistent and precise terminology when describing evidence on harms.

d Routinely include data from randomized trials, including both head-to-head and placebo-controlled trials (especially for uncommon or rare adverse events).

d Include unpublished trials and unpublished data from published trials when publication bias or selective outcomes reporting bias are significant issues.

d Data from observational studies on harms should routinely be included, focusing on the highest-quality and most applicable observational studies. Clearly cite

inclusion criteria for observational studies and rationale for excluding certain types of studies.

d Do not rely solely on electronic databases to identify studies of harms. Rather, consider searching on a broad range of sources (including government regulatory

sites and clinical trials registries) and support the development of registries for observational studies of harms.

d When evaluating risk of bias (quality) of studies on harms, do not assume that assessments of harms are adequate because assessments of beneficial outcomes

are appropriate. Rather, specifically evaluate how well studies define, assess, and report harms. Support the development of methods for evaluating risk of bias in

studies reporting harms.

d When confidence intervals for an adverse event indicate no statistically significant risk but include the possibility of clinically significant risk, interpret the likelihood

and clinical implications of the increased risk.

d Do not draw conclusions about nonequivalence or noninferiority unless there are appropriate data justifying such statements.

d Avoid assuming that class effects are present for two or more interventions unless there are clinical outcomes data supporting such assumptions. Include analyses

of heterogeneity when combining data on harms from two or more interventions.

d Avoid implicit indirect comparisons. Rather, evaluate whether different sets of trials meet assumptions for similarity of treatment effects, and if so, perform formal

indirect comparisons.

d Consider including data on harms from different populations when they are not likely to differ in estimates of harms. Include analyses of heterogeneity when

combining data on harms from different populations.

d Do not pool data from observational studies unless there is a clear rationale to do so. When discrepancies between randomized controlled trials and observational

studies are present, evaluate potential reasons for these discrepancies.

d Present data from the most important harms first, with more reliable evidence presented preceding less reliable evidence.
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identification of evidence includes the use of multiple electronic
data sources, in particular the Cochrane library and other sources
of ongoing or completed clinical trials. While RCTs can provide
the highest-quality evidence for assessing effectiveness, they
may not be appropriate or adequate for evaluating harms.
Identification of nonrandomized studies often requires use
of the gray literature, including pharmaco-epidemiological
studies.

RCTs may not report outcomes that are important to patients
or generalizable to clinical practice settings. As an example, key
outcomes for the management of COPD include disease-specific
and overall mortality, exacerbations, hospitalization, clinical re-
source utilization, quality of life, compliance, and costs. Other fre-
quently reported outcomes include measures of dyspnea, rescue
medication utilization, night-time awakening, exercise tolerance,
and potential physiological surrogates, such as spirometry. These
are not as well validated or as important in clinical decision
making.

Harms include serious adverse events, specific adverse events,
and withdrawals. Unfortunately, many studies provide different
definitions of these outcomes and/or report differing severities
of the outcomes. Standardization of reporting of outcomes and
establishing the minimal important difference is required for
informed decision making.
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Incorporating Considerations of Cost-Effectiveness,
Affordability, and Resource Implications
in Guideline Development
Article 6 in Integrating and Coordinating Efforts in COPD Guideline
Development. An Official ATS/ERS Workshop Report

Suzanne R. Hill, Leslie G. Olson, Yngve Falck-Ytter, Alvaro A. Cruz, David Atkins, Michael Baumann,
Roman Jaeschke, Thomas Woitalla, and Holger J. Schünemann; on behalf of the ATS/ERS Ad Hoc
Committee on Integrating and Coordinating Efforts in COPD Guideline Development

Introduction: Professional societies, like many other organizations
around theworld, have recognized theneed touse rigorousprocesses
to ensure that health care recommendations are based on the best
available research evidence. This is the sixth of a series of 14 articles
prepared to advise guideline developers for respiratory and other dis-
eases on how to achieve this goal. In this article, we focused on inte-
grating cost and resource information in guideline development and
formulating recommendations focusing on four key questions.
Methods: We addressed the following specific questions. (1) When
is it important to incorporate costs, and/or resource implications,
and/or cost-effectiveness, and/or affordability considerations in
guidelines? (2) Which costs and which resource use should be con-
sidered in guidelines? (3)What sources of evidence should be used
to estimate costs, resource use, and cost-effectiveness? (4) How can
cost-effectiveness, resource implications, and affordability be taken
intoaccountexplicitly?Ourworkwasbasedonapriorreviewonthistopic
and our conclusions are based on available evidence, consideration of
what guideline developers are doing, andworkshop discussions.
Results andDiscussion:Manyauthorities suggest that there is a need
to include explicit consideration of costs, resource use, and afford-
ability during guideline development. Where drug use is at issue,
“explicit consideration” may need to involve only noting whether
the price (easily determined and usually the main component of
“acquisition cost”) of a drug is high or low. Complex interventions
such as rehabilitation services are to a greater degree setting- and
system-dependent.Resourcesused,andthecostsof those resources,
will vary among systems, and formal identification by a guideline
group of the resource requirements of a complex intervention is
essential. A clinical guideline usually contains multiple recommen-
dations, and in some cases there are hundreds. Defining costs and
resource use for all of them—especially for multiple settings—is un-
likely to be feasible. At present, disaggregated resource utilization
accompanied by some cost information seems to be themost prom-
ising approach. The method for assigning values to costs, including

external or indirect cost (such as time off work), can have a significant
impact on the outcome of any economic evaluation. The perspective
that the guideline assumes should bemade explicit. Standards for evi-
denceforclinicaldataareusuallygood-qualitytrialsreportingarelevant
endpointthatshouldbesummarizedinasystematicreview.Likeothers,
we are therefore proposing that the ideal sources of evidence for cost
and resource utilization data for guideline development are systematic
reviewsof randomized controlled trials that report resourceutilization,
with direct comparisons between the interventions of interest.

INTRODUCTION

Professional societies, like many other organizations around the
world, have recognized the need to use more rigorous processes
to ensure that health care recommendations are based on the
best available research evidence. Most “guidelines for guide-
lines” documents recommend that consideration of costs and
resource allocation should be included in the process of guide-
line development. Most do not, however, give a detailed ac-
count of the justification for doing so, or exactly what is meant
by “consideration of costs” being “included in the process.”

An example of the uncertainties that may result is the recom-
mendation in chronic obstructive pulmonary disease (COPD)
guidelines that “long-acting bronchodilators” should be used
in the treatment of moderate and severe COPD (1). Tiotropium
is one of the long-acting bronchodilators; treating one patient
costs, roughly, $100 a month (2). Applying estimated COPD (3)
prevalence figures and distribution of severity for São Paulo (4)
to the population of Brazil gives an affected population of 3.78
million with moderate to severe COPD, so the total cost of
using tiotropium would be up to $4.5 billion (or approximately
€2.7 billion) per year. If the price of the drug were the same
compared with European countries, this would be well over
10% of Brazil’s total public health expenditure ($34 billion in
the year 2000) and probably unaffordable for universal reimburse-
ment, unless there were good evidence that it would markedly
reduce other costs borne by the public health system (5, 6). This
coarse cost estimate discloses an impasse: one of the options in the
guideline’s recommendation is, at first glance, probably unafford-
able in a middle-income country such as Brazil, but because the
guideline’s endorsement of tiotropium does not include cost con-
siderations, a more nuanced assessment of the recommendation’s
viability for low- to middle-income countries is challenging. One
could, therefore, assume that a disaggregated presentation of
available data on costs and resource use for various treatment
options, not just a global assessment of “cost-effectiveness,” is
needed to inform the development of recommendations.

In June 2007 the American Thoracic Society (ATS) and the
European Respiratory Society (ERS) convened an international
workshop of methodologists and researchers from around the
world for coordinating efforts in guideline development for
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COPD and other respiratory diseases (7). This is the sixth of
a series of 14 articles prepared to advise guideline developers in
respiratory and other diseases. In this article we focus on inte-
grating cost and resource information in the context of respiratory
disease guidelines.

METHODS

In this article we addressed the questions in Table 1. Key ques-
tions were developed from previous reviews of methods for
incorporating economic considerations in clinical guidelines
and through discussion among the authors (8–10). The review
by Edejer (8) was used as the main source for methodological
literature, together with the report of the evaluation of the
clinical guidelines program of the National Institute for Clinical
and Public Health Excellence (11). For illustrative purposes,
some published cost-effectiveness analyses of interventions rec-
ommended in respiratory guidelines were identified, but a sys-
tematic review of such studies was not undertaken.

RESULTS

1. When Is It Important to Incorporate Costs, and/or Resource

Implications, and/or Cost Effectiveness, and/or Affordability

Considerations in Guidelines?

Most recent recommendations about methods for guideline de-
velopment say that there is a need to include explicit consider-
ation of costs, resource use, and affordability. In some cases,
however, “explicit consideration” may need to involve only not-
ing whether the price (easily determined and usually the main
component of “acquisition cost”) of a drug is high or low. In
other cases, a formal cost-effectiveness analysis may be a useful
component in the development of a guideline. In general, the
more narrowly focused a guideline is, and the simpler the inter-
ventions being considered (e.g., a single pharmacological inter-
vention), the less the need to consider cost and resource use in
any detail. Examples of narrowly focused guidelines developed
and published by the World Health Organization (WHO) are
recommendations on avian influenza or postpartum hemor-
rhage (12, 13). In these cases, where the core decision follows
from the evaluation of one drug or drug combination versus
another, the relative acquisition costs of the pharmaceuticals
are the important economic consideration.

Formal cost-effectiveness analyses in these circumstances
may be needed in some guidelines, but they are only occasionally
likely to be helpful. There are several reasons for this.

The first reason is that formal estimates of the cost-
effectiveness of a pharmaceutical are generally dependent on
the acquisition price and its effectiveness relative to alternatives.
If a product is much more expensive than alternatives but offers
little added benefit in high-quality clinical trials, a valid formal
cost-effectiveness analysis is likely to confirm what can be
worked out using a “back of an envelope” analysis based on
number needed to treat (NNTs): that the drug is expensive in
relation to what it does. Formal cost-effectiveness analyses that
suggest different conclusions should be approached with caution.

For guideline panels, this information could lead to explicit la-
beling of recommendations that are particularly sensitive to re-
source considerations.

The second reason is that the methods for calculating commu-
nity and health care sector costs can be uncertain. Values assigned
to these costs often have an element of arbitrariness and are suscep-
tible to bias despitemany efforts to establish and ensure appropriate
methodological rigor (13). Even if the assigned costs are valid in
the system studied, their applicability to other settings is limited.
Disaggregated resource use is more likely to be informative.

Third, assessing the validity of a cost-effectiveness analysis is
complex, time consuming, and often impossible from the pub-
lished reports (see below). This need not deter guideline panels
from making recommendations based on cost-effectiveness ana-
lyses, but it should lead to explicit labeling of recommendations
that are particularly sensitive to resource considerations.

A well-done formal economic evaluation might inform
decision-making, but may also be difficult to interpret unless the
decision makers have an established system for bench-marking
estimates of cost-effectiveness ratios to give them meaning. That
is, a formal economic evaluation might validly conclude that a
new drug used for one year prevents x adverse outcomes at a cost
of y dollars, but whether y/x counts as “cost-effective” is a value
judgment. At present, only three national systems have published
indicative thresholds for acceptable cost effectiveness based on in-
cremental cost per quality-adjusted life year (or similar metric), and
generalizing this experience to other settings is difficult (14, 15).

Complex interventions such as rehabilitation services are even
more setting- and system-dependent than pharmaceuticals. Re-
source use due to complex interventions will vary among systems.
Formal identification of the resources used and consideration of
the results by a guideline group is essential. Accurate and complete
identification of costs is also important because these data bear on
whether the intervention should be recommended for all settings.
Disaggregated resource use needs to be reported because identi-
fying resource consequent to a complex intervention is the key
to assessing the applicability of the results from one setting to
others, and to assessing the practicability of the intervention in dif-
ferent settings. For example, if a rehabilitation program requires
two full-time physical therapists, but an institution has four vacant
positions for physical therapists that it cannot fill althoughmoney is
available, the “cost-effectiveness” of the program is irrelevant.

An additional reason for why cost-effectiveness analyses are
of limited usefulness is that the decisions that system managers
make about the affordability of an intervention are generally
influenced more by its total cost rather than by the any estimate
of cost-effectiveness ratio (as in the example from Brazil with
which we began). As a result, interventions for common diseases
may be less affordable for the system than equally cost-effective
interventions for uncommon diseases. In the United Kingdom,
for example, national spending on health has increased (as a
proportion of gross domestic product) over the past 10 years.
Guideline development groups in the United Kingdom have
recommended interventions on the basis of favorable cost-
effectiveness (for example, nasal CPAP for moderate and severe
obstructive sleep apnea) but, at the regional level, where there
has been an effective cut in funds, these national recommenda-
tions have not been implemented because the total costs are
locally unaffordable when a disease is common.

2. Which Costs and Which Resource Use Should Be

Considered in Clinical Guidelines?

A guideline usually contains multiple recommendations. Defin-
ing costs and resource use for all of them, especially for multiple
settings, is unlikely to be feasible. Recent experience in WHO

TABLE 1. QUESTIONS ADDRESSED REGARDING COST AND
RESOURCE IMPLICATIONS IN GUIDELINE DEVELOPMENT

1. When is it important to incorporate costs, and/or resource implications,

and/or cost-effectiveness, and/or affordability considerations in guidelines?

2. Which costs and which resource use should be considered in guidelines?

3. What sources of evidence should be used to estimate costs, resource use,

and cost-effectiveness?

4. How can cost-effectiveness, resource implications, and affordability be taken

into account explicitly?
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guidelines has highlighted the difficulty of presenting costs and
resource use in a useful way. At present, disaggregated resource
utilization, accompanied by some cost information, seems to be
the most promising. However, an important issue is what costs to
include. Costs have been considered as “direct” and “indirect”
costs, but a more useful strategy may be to specify the nature
of costs incurred (i.e., patient costs), community costs, and so-
cietal costs (16). The method for assigning currency values to
costs (such as time off work, and whether these are classified as
patient costs or societal costs) can have a significant impact on
the outcome of any economic evaluation. For example, a pub-
lished economic evaluation of tiotropium for the treatment of
COPD claims to show that there are economic benefits associ-
ated with using tiotropium compared with ipratropium (17).
This conclusion depends, in part, on including both hospital
costs and the costs of “inactivity days,” as well as the precise
dollar values assigned to those costs. In settings other than the
one in which the study was performed, or with a different per-
spective on the setting in which it was performed, one or both of
the costs might be considered of less importance. The dollar
values assigned to them might be quite different, or they might
be incurred in different parts of the system.

Which costs are included is related to the point of view (per-
spective) of the evaluation, which should be defined. For guide-
line panels, the relevant perspective is normally assumed to be
that of the health system (national or local) in which the guide-
line would be implemented, but this should bemade explicit. The
guideline panel should also state whether it has considered the
possibility that an intervention that reduces costs at one level in
a health system may increase costs to another level of the health
system or in a sector outside the health system.

In formulating recommendations, the choice of the compar-
ator intervention is crucial for evaluating data on costs. In the
case of tiotropium, the comparator chosen for the formal eco-
nomic evaluation was ipratropium, based on one trial (18), al-
though placebo-controlled trials were available. This choice
reduces the calculated incremental cost of tiotropium. Table 2
shows the relevant data from two of these trials, which suggest
that there were significant differences in the control event rate,
so that the difference in the percentage of patients with exacer-
bations was well over 10% between tiotropium and ipratropium,
and less than 5% between tiotropium and placebo (18, 19). An
economic evaluation based on all trials may well have resulted
in different estimates of cost-effectiveness.

3. What Sources of Evidence Should Be Used

by Guidelines Groups to Estimate Costs, Resource Use,

and Cost-Effectiveness?

Standards for evidence for clinical data are usually a systematic
review of good-quality trials reporting a relevant clinical end-
point. Standards for economic evaluation have also been de-
scribed, but are generally less well adhered to (20, 21). To
date, several guideline methods manuals have suggested that
systematic reviews of cost-effectiveness analyses should also
be conducted as part of the process of guidelines development,
but the value of this approach needs to be considered carefully.

First, published cost-effectiveness analyses based on decision-
analytic models or related techniques often do not contain
enough information to allow their validity to be assessed. In part
this reflects the limitations of publishing manuscripts with limits
of 2,000 to 3,000 words without full description of supporting
electronic models. However, it is also a reflection of the fact that
economic models are a synthesis of data from many sources, re-
quiring judgments about selection of variables included and the
values assigned to them. These judgments are subject to bias and
error. Without access to the model used, it is not possible to as-
sess the validity of the results or conclusions. Evaluation of elec-
tronic models is time-consuming and requires highly developed
skills, so that a thorough evaluation of cost-effectiveness analyses
may be beyond most guideline groups.

Second, published analyses are generally applicable only where
and when they were performed, and their lack of transferability
has been well documented (22). Undertaking a systematic re-
view of a large number of cost-effectiveness analyses done in dif-
ferent places at different times is not likely to be informative. The
main value of systematic review of cost-effectiveness evaluations
would be the identification of the key variables that seem likely to
determine the cost and affordability of an intervention in the spe-
cific context to which the guideline group’s work is relevant.

An alternative standard of evidence might be economic eval-
uations performed alongside clinical trials. There is an increasing
number of published studies of this type (23, 24). Where the trial
is a large multicenter trial, particularly if it involves countries
from different income levels, there is potential to generalize
accurately. However, studies of the latter type are still unusual
and selective publication of the economic component of trials
tends to be the exception. For complex interventions, there may
be multiple randomized trials with economic evaluations, each from
a single setting, and it is possible that a systematic review of these
studies would be informative if the trial settings were sufficiently
homogeneous, but this is a question for future research (25).

We are therefore proposing that the ideal sources of evidence
for cost and resource utilization data for consideration by guide-
lines groups are systematic reviews of randomized controlled
trials that report resource utilization, with direct comparisons be-
tween the interventions of interest. The “interventions of interest”
should be chosen from a defined and carefully considered point
of view, and should not simply be those for which data happen
to be available.

Direct or head-to-head comparison is essential, and indirect
comparisons of interventions using separate placebo-controlled
trials are not a substitute (25). The reason is that the assessment
of comparative resource use across different trials is confounded
by too many uncertainties to make such evaluations reliable.
We suggest that if there are no head-to-head randomized con-
trolled trials measuring resource use, direct nonrandomized
comparisons of the interventions in the same setting (i.e., before-
and-after studies) may be a better alternative source of evidence
than indirect comparisons. The issue is the consistency of
factors such as patient mix, workloads, morale, the expertise of
staff, management policies, and so on, and we guess that these are
probably more consistent within an institution over (a relatively
short) time than between institutions. Whether approaches such
as network meta-analyses are of use in cost analyses remains to be
explored, but they could provide additional, albeit indirect, data.

4. How Can Cost-Effectiveness, Resource Implications,

and Affordability Be Taken into Account Explicitly?

The mechanics of considering cost-effectiveness, resource impli-
cations, and affordability in making recommendations are chal-
lenging. The experience of the National Institute for Health and

TABLE 2. SUMMARY OF CLINICAL TRIAL DATA (FROMREFERENCES
18 AND 19)

Placebo-controlled

Trial

Ipratropium-controlled

Trial

Placebo Tiotropium Ipratropium Tiotropium

Percentage of subjects

with exacerbation(s)

32.3 28.0 53.5 39.9
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Clinical Excellence (NICE) is one of themost systematic attempts,
and it is clear that there is significant variability in the way NICE
guideline development groups consider these factors (11), even for
the single national system for which NICE provides advice. At
a global level, the problem is more challenging still.

The mechanism we propose emphasizes the detailed evalua-
tion of trial data with minimal economic modeling. Guideline
panels should use disaggregated estimates of resource use and
acquisition costs, and weigh these directly against trial evidence
of the benefits and harms of the intervention. Disaggregating
data on resource use allows each health system to understand
the local economic implications of an intervention. For a health
system, implementing a guideline may increase spending on phar-
maceuticals, but reduce spending on in-patient stays and proce-
dures. However, reducing in-patient stays due to one condition
may not save money if demand related to other conditions is very
high. Disaggregated data can allow users to consider the effects of
different prices for specific resources in their health system.

When guidelines are directed at a global audience there needs to
be capacity to adapt recommendations to local conditions. If disag-
gregated cost data and trial estimates of benefit and harm are in-
cluded in guidelines, countries with varying levels of income can
adapt the recommendations to their circumstances, as can sub-
national or local groups. It will be critical to define to which setting
andunderwhich circumstances a particular recommendation applies.

This does not mean that large amounts of data need necessarily
to be assessed or included in guidelines. We noted above the dif-
ficulties raised by a hypothetical Brazilian assessment of theGOLD
recommendation to use tiotropium for moderate and severe
COPD, but the data on frequency of exacerbations shown in Table
2, combined with the cost of the medication, appear sufficient to
reach a reliable conclusion. The key is the provision of disaggre-
gated data and the inclusion of all available trials, because it is that
which allows each country or local group to substitute their own
estimates of acquisition costs and also to make judgments about
the transferability of the intervention and the evidence.

CONCLUSIONS

Although recommended in most guidelines for guidelines to
date, there is a significant gap in knowledge to be completed be-
fore we can be confident about how best to consider costs in
guideline development. This was laid out in 2001 by Eccles
and Mason (25). At present, we need to ensure disaggregated
presentation of resource utilization and costs and an audit trail
for decisions. As described by Eddy, “health interventions are
not free, people are not infinitely rich, and the budgets are
limited. For every dollar’s worth of health care that is con-
sumed, a dollar will be paid. While these payments can be laun-
dered, disguised, or hidden, they will not go away” (26).
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Synthesis, Grading, and Presentation of Evidence
in Guidelines
Article 7 in Integrating and Coordinating Efforts in COPD Guideline
Development. An Official ATS/ERS Workshop Report

Gordon Guyatt, Elie A. Akl, Andy Oxman, Kevin Wilson, Milo A. Puhan, Timothy Wilt, David Gutterman,
Mark Woodhead, Elliott M. Antman, and Holger J. Schünemann; on behalf of the ATS/ERS Ad Hoc Committee
on Integrating and Coordinating Efforts in COPD Guideline Development

Introduction: Professional societies, like many other organizations
around the world, have recognized the need to use more rigorous
processes to ensure that health care recommendations are informed
by thebest available researchevidence. This is the seventhof a series
of 14 articles that were prepared to advise guideline developers in
respiratory and other diseases on approaches for guideline develop-
ment. This article focuses on synthesizing, rating, and presenting
evidence in guidelines.
Methods: In this review we addressed the following questions. (1)
What evidence should guideline panels use to inform their recom-
mendations? (2) How should they rate the quality of the evidence
they use? (3) How should they grade evidence regarding diagnostic
tests? (4) What should they do when quality of evidence differs
across outcomes? (5) How should they present the evidence in
a guideline? We did not conduct systematic reviews ourselves. We
relied on prior evaluations of electronic databases and systematic
reviews suggesting that the Grades of Recommendation, Assess-
ment, Development and Evaluation Working Group (GRADE) ap-
proach includes the desired features of a system for grading quality
of evidence, including provision of models for presenting evidence
for guideline panels, and for the consumers of practice guidelines.
This article describes the GRADE approach to grading the quality of
evidence and presenting evidence. Available evidence, the practice
of leading guideline developers, and workshop discussions provide
the basis for our conclusions.
Results andDiscussion: GRADE rates the quality of evidence for each
outcome across studies rather than for each study. In the GRADE
approach randomized trials start as high-quality evidence and ob-
servational studies as low-quality evidence, but both can be rated
down or up. Five factors may lead to rating down the quality of evi-
dence: study limitationsor riskofbias, inconsistencyof results, indirect-
ness of evidence, imprecision, and publication bias. Three factors may
lead to rating up the quality of evidence from observational studies:
large magnitude of effect, dose–response gradient, and situations in
which all plausible confounders would decrease an apparent treat-
ment effect, or would create a spurious effect when results suggest
noeffect.GRADE suggests useof evidenceprofiles that provide a com-
prehensive way to display the key evidence relevant to a clinical

question. Guideline developers who follow this structure will find
the transparency of their recommendations markedly enhanced.

INTRODUCTION

Professional societies, like many other organizations around the
world, have recognized the need to use more rigorous processes
to ensure that health care recommendations are informed by
the best available research evidence. In June 2007, the American
Thoracic Society (ATS) and the European Respiratory Society
(ERS) convened an international workshop of methodologists
and researchers from around the world to coordinate efforts
in guideline development using chronic obstructive pulmonary
disease (COPD) as a model (1). Participants completed the
work during the subsequent four years to develop a series of
recommendations. This is the seventh of a series of 14 articles
that were prepared to advise guideline developers in respiratory
and other diseases on approaches for guideline development.
This article focuses on synthesis, grading, and presentation of
evidence in guidelines.

METHODS

The authors of this article developed and discussed the key ques-
tions in this article, which are listed in Table 1.We did not conduct
systematic reviews ourselves. We relied on prior evaluations of
electronic databases and systematic reviews suggesting that the
Grades of Recommendation, Assessment, Development and
Evaluation Working Group (GRADE) approach includes the
desired features of a grading system (2). The GRADE working
group has also prepared models for presenting evidence for guide-
line panels (3, 4). Thus, this article focuses on the description of the
GRADE approach to grading the quality of evidence and present-
ing evidence. Our conclusions are based on available evidence, the
practice of leading guideline developers, and workshop discussions.

RESULTS

1. What Evidence Should Guideline Panels Use to Inform

their Recommendations?

Most authorities accept that clinical guidelines should be evidence-
based. Although consensus about what exactly that means may be
less complete, all would agree that an attempt to collect and suc-
cinctly summarize the evidence regarding the impact of alternative
management strategies on all patient-important outcomes is a pre-
requisite. The widely used term for this collection and summari-
zation is “systematic review.” Most high-profile organizations that
produce guidelines endeavor to provide their panels with relevant
systematic reviews—usually already available in the literature,
but sometimes prepared for the guideline itself (5–7).

Systematic reviews involve clear definitionof the question (includ-
ing the patients, intervention, comparator, and outcome), restriction
to the highest-quality evidence available (typically randomized trials),
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a comprehensive search for eligible studies, and an unbiased sum-
mary of the evidence from those trials (often a statistical summary
presented in a meta-analysis). In the COPD area the patient pop-
ulation would typically be a heterogenous group of patients with
COPD, and patient-important outcomes would include mortal-
ity, exacerbations, hospitalization, and health-related quality of
life. Use of a high-quality systematic review ensures that the def-
inition of the question, eligibility criteria, the search strategy, and
the evaluation of study quality and results are all transparent.

Guideline panels should be using systematic reviews of high
quality. Individual articles and whole texts describing the process
of conducting a systematic reviews are available, including guid-
ance from the Cochrane Collaboration (8). Should they wish to
assess the quality of available systematic reviews, guideline pan-
els can use one of a number of available instruments (9–12).

Panelistsmay havemore than one systematic review available to
them. Guidance is available for locating such reviews, judging their
eligibility, incorporating evidence from the reviews, and reporting
the results of the process (13). Particularly if they have a statistician
available to conduct an updated meta-analysis, panels can also
update prior meta-analyses with the most recent studies.

Unfortunately, some questions related to COPD management
have not been addressed in randomized trials. As a result, the
highest-quality evidence may be of low or even very low quality.
Use of the GRADE approach is completely compatible with use
of even very low–quality evidence.

2. How Should Guideline Panels Rate the Quality

of the Evidence they Use?

While guideline panels require complete and detailed evalua-
tions of the underlying evidence, guideline users need succinct
summaries of evidence that include ratings of quality. Clinicians
and patients need to know whether estimates of benefit and risk
are based on high-quality evidence—and are therefore unlikely
to change as further evidence accumulates—or find support
from only low-quality evidence, and are therefore insecure
and likely to change.

Responding to this need, most organizations developing
guidelines use structured approaches to rating quality of evidence
(7, 14–19). The Canadian Optimal Medication Prescribing and
Utilization Service (COMPUS), a nationally coordinated pro-
gram funded by Health Canada and delivered by the Canadian
Coordinating Office for Health Technology Assessment, has
conducted the most recent and comprehensive review of existing
systems (9). COMPUS assembled a working group of internal
researchers, information specialists, methodology experts, and
external researchers who evaluated over 50 evidence grading
systems. Using evaluation goals developed by the U.S. Agency
for Healthcare Research and Quality (10) the experts gave the
highest rating to the GRADE (20) and the Scottish Intercolle-
giate Guideline Network (14) systems. A second round of expert
consultation and stakeholder input from all interested parties
confirmed the selection of these instruments. The Scottish Inter-
collegiate Guideline Network has subsequently adopted the
GRADE approach.

GRADE is unique in the depth and breadth of methodolog-
ical guideline development and clinical expertise devoted to its

development, its explicitness in criteria for rating quality of ev-
idence, and its wide acceptance. Over 60 organizations involved
with summarizing evidence and developing recommendations,
including the World Health Organization, UpToDate, Clinical
Evidence and the Cochrane Collaboration, have adopted
GRADE. Among these organizations are three that are prom-
inent within the respiratory community: the American Thoracic
Society (21), the American College of Chest Physicians (22),
and the European Society of Thoracic Surgeons. The care with
which the system was developed, as well as its rapid and exten-
sive dissemination, recommends its use in COPD guidelines.
We will now describe the GRADE approach to rating quality
of evidence.
GRADE’s approach to rating evidence quality. GRADE rates

the quality of evidence for each outcome across studies rather than
rating each study as a single unit. The quality of evidence may dif-
fer from one outcome to another within a single study (if, for in-
stance, no patients are lost to follow-up for mortality, but status
regarding quality of life is unavailable for a large proportion of
patients). In the GRADE approach, randomized controlled trials
(RCTs) start as high-quality evidence, observational studies as
low-quality evidence (Table 2). Five factors may lead to rating
down the quality of evidence, three to rating up (Table 2). Ulti-
mately, the quality of evidence for each outcome falls into one of
four categories from high to very low. Some groups who have
adopted the key elements of GRADE—notably UpToDate and
the ACCP—collapse low- and very low–quality evidence into
a single category.
Factors that decrease the quality of evidence. The following

limitations may decrease the quality of evidence supporting
a recommendation (Table 2).

1. Limitation in the study design or execution (risk of bias).
Our confidence in recommendations decreases if studies
suffer from major limitations that are likely to result in
a biased assessment of the treatment effect. These meth-
odological limitations include lack of concealment of ran-
domization, lack of blinding with subjective outcomes
highly susceptible to bias, a large loss to follow-up, or
RCTs stopped early for benefit. For instance, most of 13
randomized trials of oral bacterial extracts with putative
immunomodulatory properties for reducing COPD exac-
erbations failed to report procedures to ensure conceal-
ment of randomization, failed to report how they dealt
with patients lost to follow-up, and failed to specify adher-
ence to the intention-to-treat principle (23). These limita-
tions would probably lead guideline panels to downgrade
the quality of evidence from high to moderate quality.

2. Unexplained heterogeneity of results (inconsistent results).
When studies yield widely differing estimates of the
treatment effect (heterogeneity or variability in results),
investigators should look for explanations for that het-
erogeneity. For instance, drugs may have larger rela-
tive effects in sicker populations or when given in larger
doses. When heterogeneity exists, but investigators fail to
identify a plausible explanation, the quality of evidence
decreases. For example, four blinded crossover random-
ized trials of supplemental oxygen in patients with COPD
with exercise hypoxemia have suggested little if any im-
provement in day-to-day dyspnea (24–27), while a fifth
randomized trial suggests substantial benefit (28). Appar-
ent differences in patients, interventions, measurement of
outcome, or study design and conduct fail to explain the
different results. This unexplained variability would man-
date the classification of this otherwise high-quality evi-
dence as moderate quality.

TABLE 1. QUESTIONS ADDRESSED REGARDING SYNTHESIS,
GRADING, AND PRESENTATION OF EVIDENCE IN GUIDELINES

1. What evidence should guideline panels use to inform their recommendations?

2. How should they rate the quality of the evidence they use?

3. How should they grade evidence regarding diagnostic tests?

4. What should they do when quality of evidence differs across outcomes?

5. How should they present the evidence in a guideline?
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3. Indirectness of evidence. There are two types of indirect-
ness of evidence. The first occurs when clinicians may be
interested in which of two or more effective agents to
prescribe. For instance, clinicians may wonder if different
formulations of inhaled steroids impact differently on
patients with COPD. Randomized trials may be available,
but they may compare each agent to placebo, rather than
directly compare the alternatives under clinical consider-
ation. Such indirect comparisons yield only moderate- or
low-quality evidence.
The second type of indirect comparison occurs when the
guideline panel has a specific clinical question but inves-
tigators may have undertaken studies in similar, but not
identical populations; tested similar but not identical
interventions against similar but not identical compara-
tors; and measured outcomes that are related to, but do
not represent those in which we are primarily interested.
Table 3 presents examples of each of these indirect com-
parisons (4).

4. Imprecision. When studies include few patients and few
events and thus have wide confidence intervals, a guide-
line panel will rate the quality of the evidence lower than
it otherwise would because of resulting uncertainty in the
results. For instance, three trials in the previously men-
tioned systematic review of oral bacterial extracts sug-
gested a 1/3 reduction in exacerbations, but the wide
confidence interval precludes confidence in the apparent
effect (relative risk [RR], 0.66; 95% confidence interval,
0.41–1.08) and would likely lead guideline panels to fur-
ther downgrade the quality of evidence for this outcome
(from moderate to low quality) (23).

5. Publication bias. The quality of evidence may be reduced if
investigators fail to report studies, which are typically those
that show no effect. Unfortunately, guideline panels must
make guesses about the likelihood of publication bias. A
prototypical situation that should elicit suspicion of report-
ing bias is when published evidence includes a number of
small trials, all of which are industry funded (29). A “fun-
nel plot” demonstrating larger effects in smaller trials
suggests that small trials with minimal effects remain un-
published. Figure 1 provides an example of a skewed dis-
tribution of results of small trials from a systematic review

of oxygen in COPD reporting on the results of tests of
exercise capacity (30). Tests such as funnel plots are, how-
ever, of limited use (31); avoiding reporting bias, if possi-
ble, is far preferable than trying to detect it.

A particular body of evidence can suffer from more than one
of these limitations, and the greater the limitations, the lower the
quality of the evidence. One could imagine a situation in which
RCTs were available, but all or virtually all of these limitations
would be present, and in serious form—very low quality of
evidence would result.

Factors that increase the quality of evidence. While well-done
observational studies will generally yield low-quality evidence,
there are unusual circumstances in which guideline panels clas-
sify such evidence as moderate or even high quality (see the last
column of Table 2). The most common reason for upgrading the
quality of evidence is large or very large treatment effects real-
ized over short periods of time. For example, we are confident
that the institution of mechanical ventilation in patients about
to die of respiratory failure prolongs life in all such patients,
and helps prolong life substantially in some of them. Unfortu-
nately, aside from the institution of mechanical ventilation
versus no assisted ventilation in patients whose death from
respiratory failure is imminent, such situations in COPD are
not common.

An even less common reason for rating up quality of evidence
is if all plausible confounders and biases from observational stud-
ies unaccounted for in the adjusted analysis (that is, all residual
confounders) of a rigorous observational study would result in an
underestimate of an apparent treatment effect. If, for instance,
only sicker patients receive an experimental intervention or ex-
posure, yet they still fare better, it is likely that the actual inter-
vention or exposure effect is even larger than the data suggest.

For instance, unpublished systematic review addressed the ef-
fect of condom use on HIV infection among men who have sex
with men. The pooled effect estimate of RR from the five eligible
observational studies was 0.34 (0.21–0.54) in favor of condom use
compared with no condom use. Two of these studies (32, 33) that
examined number of partners in those using condoms and not
using condoms found that condom users were more likely to have
more partners (but did not adjust for this confounding factor in
their analyses). Considering number of partners would, if any-
thing, strengthen the effect estimate in favor of condom use.

TABLE 2. GRADE APPROACH TO GRADING THE QUALITY OF EVIDENCE

Source of Body of Evidence Initial Rating of Quality

Factors that May

Decrease the Quality Factors that May Increase the Quality Final Quality of a Body of Evidence

Randomized trials High 1. Risk of bias 1. Large effect High (ÅÅÅÅ)

2. Inconsistency 2. Dose–response Moderate (ÅÅÅB)

Observational studies Low 3. Indirectness

4. Imprecision

5. Publication bias

3. All plausible residual confounding would reduce

the demonstrated effect or would suggest a

spurious effect if no effect was observed

Low (ÅÅBB)

Very low (ÅBBB)

TABLE 3. EVIDENCE IS WEAKER IF COMPARISONS ARE INDIRECT

Question of Interest Source of Indirectness

Relative effectiveness of formoterol and salmeterol Indirect comparison: randomized trials have compared formoterol and salmeterol

to placebo, but trials comparing formoterol to salmeterol are unavailable.

Respiratory rehabilitation in moderately severe COPD Differences in population: randomized trials have focused on patients with

severe COPD

Low-intensity home-based respiratory rehabilitation Differences in intervention: randomized trials have by and large tested

hospital-based or intensive home-based respiratory rehabilitation

Effect of interventions on quality of life, exacerbations, and mortality Differences in outcome: many randomized trials in COPD test the effect

of interventions on pulmonary function or exercise capacity

Definition of abbreviation: COPD ¼ chronic obstructive pulmonary disease.
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3. How Should Guideline Panels Grade Evidence Regarding

Diagnostic Tests?

The goal of every management action a clinician takes is to de-
crease mortality or morbidity, or improve the patient’s well-
being (34). Consider an 85-year-old woman with end-stage COPD
with an apparent lung nodule of unknown duration on plain chest
radiograph. A computed tomography (CT) scan shows spiculation
consistent with a malignancy but no evident metastases. Other than
informing the patient, the CT finding warrants no further action.

The diagnostic test provided additional information, but the
patient derived no benefit from the test. Guideline developers
must recommend tests on the basis that they improve patient-
important outcomes rather than on the basis of their accuracy.
Thus, accuracy studies provide evidence for the possible benefit
of a test, but that evidence is indirect (34).

Consider patients with COPD presenting to the emergency
room with increasing dyspnea and whose clinical presentation
suggests the possibility of superimposed heart failure. A number

of studies suggest that an elevated B-natriuretic peptide (BNP)
markedly increases the likelihood that heart failure is respon-
sible for the patient’s symptoms (35–37). What is the quality
of evidence supporting a recommendation of use of the test in
this setting?

It does not necessarily follow that patients will benefit from
application of this accurate test. First, clinicians may be extremely
accurate in their assessment without use of the test, which may
therefore add nothing to the diagnostic process (34). Second,
clinicians may be only moderately accurate, but the test may
provide no information beyond what clinicians garner from his-
tory, physical examination, and chest radiograph. Finally, the
test may improve initial diagnosis, but outcome may not change
(for instance, if clinicians ultimately undertake a trial of furose-
mide that leads to final accurate diagnosis and appropriate treat-
ment). As a result, one could classify evidence regarding test
accuracy as indirect, and this indirectness—depending on its
extent—could lead to a final quality rating of moderate- or even
low-quality evidence.

Inmany instances, sorting outwhether applicationof a diagnos-
tic test really changes patient outcome requires a controlled trial in
which patients are randomized to undergo, or not undergo, the test
procedure. In the case of BNP, investigators have conducted
a number of such trials (38). One study of 453 patients presenting
to an emergency department with dyspnea found that 75% ran-
domized to BNP testing versus 85% randomized to no testing
were admitted to hospital (P ¼ 0.008) (39). BNP-tested patients
who were admitted were discharged from hospital sooner than
those not tested (8 vs. 11 d, P ¼ 0.001).

This study provides compelling evidence that—with the pa-
tient mix tested and in the particular setting—patients tested with
BNP spend less time in the hospital, a benefit that most patients
would value. A guideline panel would consult not only this single
study, but a systematic review of all such studies—which suggests
a mortality reduction with use of BNP. The randomized trial
design of these studies would suggest a rating of high-quality
evidence. The panel may still rate the evidence down to moder-
ate quality for other reasons (they may consider the evidence
indirect either because few patients with COPD participated in

Figure 1. Differences in exercise capacity in (intervention–control
groups) in short-term randomized trials of oxygen in patients with

chronic obstructive pulmonary disease.

TABLE 4. SUMMARY OF FINDINGS OF ANTICHOLINERGIC AGENTS IN CHRONIC OBSTRUCTIVE PULMONARY DISEASE

Summary of Findings

Quality Assessment No. of Patients Effect

No. of

Studies Design Limitations Consistency Directness Imprecision

Other

Considerations Anticholinergics Placebo Relative (95% CI) Absolute Quality Importance

Respiratory Deaths (follow-up mean 20 mo)

5 Randomized

trial

No serious

limitations*

No serious

inconsistency

No serious

indirectness

Serious

imprecision†
None 2/4,036 12/3,845 RR, 0.27

(0.09–0.81)

1 fewer

per 1,000

ÅÅÅÅ CRITICAL

2.5%‡

18 fewer

per 1,0003

HIGH

Exacerbations Resulting in Withdrawal from Study (follow-up 3–6 mo)

6 Randomized

trial

No serious

limitations*

No serious

inconsistency

No serious

indirectness

No serious

imprecision†
None 126/2,516 181/2,075 RR, 0.60

(0.48–0.75)

30 fewer

per 1,000x
ÅÅÅÅ CRITICAL

HIGH

Hospitalizations due to Exacerbations (follow-up 3–6 mo)

3 Randomized

trial

No serious

limitations*

No serious

inconsistency

No serious

indirectness

No serious

imprecision

None 106/1,866 142/1,686 RR, 0.67

(0.53–0.86)

20 fewer

per 1,0004
ÅÅÅÅ CRITICAL

HIGH

*Concealment of allocation not clear in several studies.
y There were few events in both groups.
zData from the TORCH trial indicate a 2.5% respiratory death rate over 20 months.
xData from the control group of the studies included in the meta-analysis used to calculate absolute effect.

Author(s): Nancy Santesso and Holger Schunemann.

Date: 2007-06-04.

Question: Should anticholinergics vs placebo be used in COPD?

Settings: Outpatient.

Data obtained from Referece 42.
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the trial or because they question the applicability to other set-
tings), but there is no question that the randomized trials exam-
ining the impact of the test on patient-important outcomes
strengthen the evidence supporting BNP use in comparison to
studies that address only the tests’ accuracy.

4. What Should Guideline Panels Do When Quality

of Evidence Differs across Outcomes?

Recommendations depend on evidence regarding a number of
outcomes, and in the approach we have described above, one
would establish the quality of evidence for each outcome that
the panel deemed important (such as mortality, exacerbations,
health-related quality of life, or hospitalizations). Ideally, the
decision about importance would include input from patient rep-
resentatives, patients themselves, or evidence regarding impor-
tance from the literature.

One might call the GRADE approach “outcome-centric.”
That is, GRADE requires assessment of evidence on an
outcome-by-outcome basis, and acknowledges that, often, the
quality of the evidence will differ across outcomes. For instance,
we have some evidence for effectiveness of antibiotics in COPD
exacerbations from randomized trials, but evidence regarding
rare side effects such as anaphylaxis comes from observational
studies. Guideline panels will often find they have high-quality
evidence regarding benefits of treatment, but only low-quality
evidence regarding harms.

This presents a potential dilemma. How should one rate the
overall quality of evidence if quality differs across patient-
important outcomes?When, for instance, randomized trials have
addressed effectiveness but only observational studies provide
evidence regarding toxicity, should the overall quality of evi-
dence be considered high, moderate, or low?

The GRADE approach suggests that guideline developers
should consider whether downsides of therapy are critical to
the decision regarding the optimal management strategy. If
the outcome for which evidence is lower quality is indeed critical
for decision making, then the rating of overall quality of the ev-
idence must reflect this lower quality evidence. If the outcome
for which evidence is of low or very low quality is important
but not critical, the GRADE approach suggests an overall rating
reflecting the higher-quality evidence from the critical outcomes.

5. How Should Guideline Panels Present the Evidence

in a Guideline?

The Conference on Guideline Standardization (COGS) devel-
oped an 18-item checklist for the reporting of guidelines (40).
The checklist includes the method for synthesizing evidence
(how evidence was used to create recommendations, e.g., evi-
dence tables, meta-analysis, decision analysis) and the recom-
mendation grading criteria (the criteria used to rate the quality
of evidence that supports the recommendations and the system
for describing the strength of the recommendations).

GRADE suggests use of evidence profiles that provide a com-
prehensive way to display all data relevant to a clinical question
(Table 4). Guideline developers and those developing evidence
syntheses can use GRADEpro software (http://www.cc-ims.net/
gradepro or http://www.flintbox.com/technology.asp?page¼3993)
to develop these profiles using a comprehensive handbook (41).
These evidence profiles include summaries of the information
for each critical outcome that influences clinical decision-
making, including a detailed evaluation of the study quality by
outcome and the associated effects. Such tables have proved
invaluable in helping guideline panels develop evidence-based
recommendations.

SUMMARY

Well-conducted systematic reviews are required to produce
high-quality clinical practice guidelines. GRADE provides an
explicit and comprehensive structure defining the role of study
design in determining evidence quality, and delineating five cat-
egories of limitations that may lower study quality, and three cat-
egories that may raise study quality. Guideline developers who
follow this structure will find the transparency of their recom-
mendations markedly enhanced.
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Integrating Values and Consumer Involvement in
Guidelines with the Patient at the Center
Article 8 in Integrating and Coordinating Efforts in COPD Guideline
Development. An Official ATS/ERS Workshop Report

Marcia Kelson, Elie A. Akl, Hilda Bastian, Françoise Cluzeau, J. Randall Curtis, Gordon Guyatt,
Victor M. Montori, Sandy Oliver, and Holger J. Schünemann; on behalf of the ATS/ERS Ad Hoc
Committee on Integrating and Coordinating Efforts in COPD Guideline Development

Introduction: Professional societies, like many other organizations
around the world, have recognized the need to use rigorous pro-
cesses to ensure that healthcare recommendations are informed
by the best available research evidence. They are also realizing the
need to involve consumers of healthcare (patients, caregivers, and
the public) and integrate their values and preferences in clinical
guideline development. This is the eighth of a series of 14 articles
that were prepared to advise guideline developers in respiratory
and other diseases. It focuses on where to find information about
consumer values and preferences, at what points in the guideline de-
velopmentprocess to integrate theirvaluesandpreferences, andwhy.
Methods: In this review, we addressed the following questions: (1)
What do we mean by “consumers”? (2) Why integrate the values
and preferences of consumers of healthcare (patients, caregivers,
and the public) into clinical practice guidelines? (3) What are the
sources of information on consumer values? (4) When and how
should consumer values and preferences be integrated into chronic
obstructive pulmonary disease guideline recommendations?
We defined consumers as patients, caregivers, and members of
the public, excluding groups that may also be identified as consum-
ers of guidelines including health professionals, providers, and
commissioners of services. We searched PubMed and other data-
bases of methodological studies for existing systematic reviews and
relevant methodological research. We did not conduct systematic
reviews ourselves. Our conclusions are based on available evidence,
supplemented by a rapid appraisal of a selection of qualitative
studies, experience of what guideline developers are doing, and
workshop discussions.
Results: A clear distinction needs to be made between the use of
information on consumer values and preferences by guideline de-
velopers, and the direct involvement of consumers in guideline de-
velopment processes. Sources of information on consumer values
include the research literature and direct elicitation of values both
from organizations representing consumer interests and from in-
dividuals. To complement the identification of consumer values,
there are a range of methods for involving consumers at all stages
of guideline development, from consultation to direct membership
of guideline development groups.

Conclusions: Evidence-based guidelines need to consider explicitly the
values and preferences of all relevant stakeholders (including those of
consumers) and to provide opportunities for patients, caregivers, and
thepublic to engage in the processes that consider and integrate those
values into the development of guideline recommendations.

INTRODUCTION

Professional societies and other producers of evidence-based
guidelines have recognized the need to involve a broad range of
stakeholders in the development of guidelines, including consum-
ers of healthcare (patients, caregivers, and the public) (1–4). In
June 2007, the American Thoracic Society (ATS) and the Euro-
pean Respiratory Society (ERS) convened an international work-
shop of methodologists and researchers from around the world to
coordinate efforts in guideline development using chronic obstruc-
tive pulmonary disease (COPD) as a model (5). Participants com-
pleted the work during the subsequent 4 years to develop a series
of recommendations. This is the eighth of a series of 14 articles
that were prepared to advise guideline developers in respiratory
and other diseases on approaches for guideline development. This
article focuses on how to involve consumers and integrate their
values and preferences in guideline development.

METHODS

The authors of this article developed and discussed several key
questions (Table 1) and used them to update a review of the
literature addressing the integration of consumer values and
preferences in guideline development (6). In the absence of
any systematic reviews of studies addressing consumer values
relating to COPD, we searched PubMed and other databases
for individual research studies that focused on COPD. These
searches were supplemented by a rapid appraisal of 34 qualita-
tive studies concerning consumer involvement in guidelines un-
dertaken by the German Institute for Quality and Efficiency in
Health Care (IQWiG) (personal communication). Our results
and conclusions are also based on available evidence from the
published and gray literature, from authors with experience in
guideline development and consumer involvement methodolo-
gies, and workshop discussions.

RESULTS

What Do We Mean by “Consumers”?

People with a legitimate interest in guideline development in-
clude those who deliver care (healthcare professionals), those
who finance, commission, manage, and assure care (government,
policymakers, healthcare providers, and regulators), those who
develop andmanufacture healthcare products, and those who re-
ceive care (consumers of healthcare) (7). This paper focuses on
the latter group and considers why, when, and how to ensure
that their values and preferences are integrated into clinical
practice guidelines, with a specific focus on COPD.

This article is a section of “Integrating and Coordinating Efforts in Chronic Ob-

structive Pulmonary Disease (COPD) Guideline Development,” an American Tho-

racic Society (ATS) and European Respiratory Society (ERS) Workshop Report. This

official ATS/ERS Workshop Report was adopted by the ATS Board of Directors,

August 2012, and by the ERS Executive Committee, February 2012.

Funding for this conference was made possible (in part) by 1R13HL 90485-01

from the National Institutes of Health. The views expressed in written conference

materials or publications and by speakers and moderators do not necessarily

reflect the official policies of the Department of Health and Human Services;

nor does mention of trade names, commercial practices, or organizations imply

endorsement by the U.S. Government.

H.J.S. is supported by a European Commission: The human factor, mobility and

Marie Curie Actions Scientist Reintegration Grant (IGR 42192) “GRADE.”

Proc Am Thorac Soc Vol 9, Iss. 5, pp 262–268, Dec 15, 2012

Copyright ª 2012 by the American Thoracic Society

DOI: 10.1513/pats.201208-061ST

Internet address: www.atsjournals.org



Consumers of healthcare include: (1) individual patients; (2)
caregivers, including patients’ family and friends (i.e., those who
provide nonreimbursed care and/or support to patients); (3)
members of the public (both as potential patients and as funders
of healthcare through taxation, insurance, or direct payments);
(4) voluntary and community organizations that represent the
interests of patients, caregivers and the public; and (5) advocates
representing the interests of patients, caregivers, and other client
groups. They are described collectively as “consumers” (without
implying consumerist assumptions about health services) and are
distinct from other consumers of guidelines, such as health pro-
fessionals, commissioners, and providers of services.

Why Integrate Consumer Values and Preferences into the

Formulation of Clinical Practice Guidelines?

In this section, we consider the integration of consumer values
and preferences by describing separately those of patients and
their nonprofessional caregivers, and those of the general public.
Patient and caregiver values and preferences. Whereas early

descriptions of evidence-based medicine focused on bringing ev-
idence to bear on care of the individual patient (8), more recent
expositions have evolved in two major ways. First, they have
emphasized that values and preferences are essential for clinical
decision making and, thus, research evidence that does not in-
clude evidence about values and preferences, in and of itself, is
never sufficient to fully inform clinical decision making (9). Sec-
ond, they have extended the logic of incorporating evidence and
patients’ values into individual clinical decisions, to incorporating
evidence and patients’ values into guideline development (10).

To be fully integrated into clinical guidelines, patient values
and preferences must inform both the guideline development
process (including what evidence is brought to bear on the rec-
ommendations) and the tradeoffs involved inmaking recommen-
dations. The ultimate aim is for guidelines to address the issues
that are important to patients and caregivers, and to be sensitive
to the range of values and preferences held by patients and care-
givers. Patients have a unique perspective on their condition, on
what constitutes good and poor care, and on the outcomes they
hope to achieve (and avoid) as a result of any intervention (11).
The rationale for inclusion of these values can be conceptual-
ized in three ways: integration of the healthcare experience to
improve the quality of guidelines, increased legitimacy for the
guidelines if the process is more open and transparent, and the
fundamental principle that patients are affected by decisions
and should have an opportunity to provide input (12).

Caregiver or proxy values are important in two ways. First,
they are important in articulating the values and preferences of
patients who may be unable to speak for themselves (for exam-
ple, patients who are critically ill). Second, they are important
in highlighting the physical, emotional, and financial needs of
the caregivers who provide practical and emotional support
to patients. Some patients will choose to have decisions based
on their family members’ values and preference even when
they have decisional capacity. This perspective is more com-
mon in some cultures, and guidelines on some topics may need
to address this issue (13). However, it is important to recognize

that caregivers’ and patients’ interests sometimes conflict (14).
Furthermore, family members, nonprofessional caregivers,
and health professionals all share large degrees of inaccuracy in
ascertaining or predicting patient wishes or expectations (15).

The published research available to a guideline development
group may not have taken into account the range of outcomes
that patients identify as important, or considered the range of
interventions that may achieve those outcomes. For instance,
COPD research studies may focus on lung function, which is less
relevant to patients than symptoms, quality of life, and functional
status.

Research focused on surrogate outcomes may, in turn, drive
the priorities of guideline developers, sometimes at the expense
of outcomes or interventions that patients consider important. A
systematic review found that randomized controlled trials often
overlooked evidence of effectiveness of innovations in nurse-led
chronic disease management for patients with COPD; patient
issues including self-management skills, coping, or self confi-
dence; patients’ and caregivers’ satisfaction with the interven-
tions or their preferences for care; and caregivers’ quality of life
(16). That patients and caregivers consider quality of life issues
important (17–19) argues strongly for their integration into
guideline recommendations.

Addressing patients’ and caregivers’ values and preferences
may help make the guideline recommendations more accept-
able to them (20) and, thus, their implementation more likely.
A range of factors may influence how patients (and caregivers)
perceive the intervention. These include patient and caregiver
knowledge, attitudes, expectations, and beliefs; patient goals for
life and health; prior experience with the intervention and the
condition; symptom experience (for example, breathlessness,
pain, dyspnea, and weight loss); preferences for desirable and
undesirable outcomes; perceived impact of the condition or
interventions on physical and social functioning, daily activities,
work, sports, and leisure activities; psychosocial issues (quality
of life, well-being, satisfaction, depression, anxiety, grief, and
loss); interactions between the work of implementing the inter-
vention, the intervention itself, and other work and contexts the
patient may be experiencing; preferences for alternative courses
of action; and preferences relating to communication content
and styles, information, and involvement in decision making
and care (including self-management).
The values of the general public. Involving the wider general

public involves challenges beyond involvement of COPD
patients and their caregivers. Public views are often based on
hypothetical judgments (compared with patients and care-
givers, who can draw on personal experience). Public views
on the use of public funds, for instance, may differ from those
of people affected by the condition (for example, placing
a higher value on life-prolonging treatment vs. improvement
in quality of life) (21).

The general public may have beliefs that conflict with the
interests of patients and caregivers. This may be critically impor-
tant for guideline panels who may be increasingly expected to
take resource use into account (22). For example, the public
may not be aware of the importance of COPD (23) and may
be unwilling to recommend resource-intensive treatments for

TABLE 1. QUESTIONS ADDRESSED REGARDING CONSUMER INVOLVEMENT AND THE INTEGRATION OF CONSUMER VALUES IN
GUIDELINE DEVELOPMENT

1. What do we mean by “consumers”?

2. Why integrate the values and preferences of consumers of healthcare (patients, caregivers, and the public) into clinical practice guidelines?

3. What are the sources of information on consumer (patient, caregiver, and public) values?

4. When and how should consumer (patient, caregiver, and public) values and preferences be integrated into COPD guideline recommendations?

Definition of abbreviation: COPD ¼ chronic obstructive pulmonary disease.
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conditions that are perceived as “self-inflicted”: the stigma as-
sociated with smoking adversely affects people with lung cancer
(24) and COPD (25). The wider public also includes patients
with conditions other than COPD and, therefore, some of
them may have competing interests where health service re-
sources are limited.

What Are the Sources of Information on Consumer Values?

Sources of information on consumer values include the pub-
lished literature and direct elicitation.
The published literature. Although we found no systematic re-

view of studies addressing consumer values relating to COPD, we
did find a systematic review of patients’ experiences of breath-
lessness, which is largely about COPD (26). Individual studies,
both qualitative and quantitative in nature, have explored both
the outcomes patients and caregivers value and patient views on
or preferences for specific interventions.

Studies of outcomes that patients consider important often
reveal an interrelationship between positive and negative conse-
quences of interventions. For example, oxygen use may prolong
life but result in social isolation arising from both the physical
and social restrictions it imposes and embarrassment associated
with its use (27). The ways in which patients evaluate breathless-
ness may be influenced by its physical impact (lack of mobility and
being housebound [28]), but also by the extent to which patients
experience anxiety, panic, fear, frustration, and tiredness (29, 30).
Studies have explored the impact of COPD and exacerbations on
the symptoms and daily life of patients and caregivers (31, 32), but
have also noted the influence on outcomes of patients’ under-
standing of the term “exacerbation” (which may be underesti-
mated by physicians) (33), how patients interpret symptoms and
warning signs of exacerbations (34), and the need to know more
about what triggers exacerbations and how to self-manage (35).

Studies of patient preferences for specific interventions have
explored issues ranging from complementary and alternative
medicines (36) to smoking cessation (37) and resuscitation (38).
Researchers have also made attempts to quantify the impact of
disease on daily life and well-being in a formal and standardized
manner, resulting in the development of three distinct types of
instruments to measure “health-related quality of life” (39). First,
utility scales attempt to quantify different states of health on a
continuum from perfect health to death, an approach that has
been particularly favored by health economists. Second, general
or generic health measures aim to provide valid estimates of im-
paired health in chronic respiratory disease and include the Sick-
ness Impact Profile, the Short-Form 36-item questionnaire (SF-36),
and the Nottingham Health Profile. Third, disease-specific instru-
ments (such as the Chronic Respiratory Questionnaire or the St.
George’s Respiratory Questionnaire) aim to be more relevant

to an individual’s health problems and more sensitive to small
changes in response to therapeutic interventions (40).

The expansion of treatment options for COPD has resulted in
increasing numbers of studies that collect pharmacoeconomic ev-
idence in an effort to complement treatment guidelines. However,
a review of pharmacoeconomic studies on drug therapy for stable
COPD concluded that different comparators prevent direct com-
parison of studies and prevent a comprehensive assessment of
any particular therapy as being cost-effective across settings
and different patient populations (41). Furthermore, patient
groups have voiced concerns about attempts that are seen as
reducing patient values to numerical scores that neither include
nor give sufficient weight to the range of dimensions of quality
of life and the experience of treatment, particularly in diverse
contexts that patients consider and see as potentially discrimi-
nating against certain groups including older people (42). The
specific measures used depend on the research question and
population under study, but it is often advisable to include a generic
and a disease-specific measure, and to consider a utility measure if
cost analyses are anticipated.
Direct elicitation of consumer values. Guideline developers

have directly elicited consumer values and preferences using
a range of methods including membership of the guideline panel;
separate patient panels whose views inform the main panel; elic-
itation of patient values through workshops, focus groups, or
interviews; and consultation on guideline products (43–45).

The World Health Organization (WHO) has made global
recommendations about involving end users, and patients specif-
ically, as members of guideline panels (46). The Appraisal of
Guidelines for Research and Evaluation (AGREE) instrument
includes patient involvement as a principle criterion in assessing
the quality of guidelines (47). In 1996, Bastian proposed that
consumers had an important role and vested interest in deciding
what guidelines address, how they will be developed, and what
they will say (48). The National Institute for Health and Clinical
Excellence (NICE) suggests that a key role for patient and
caregiver members is to ensure that the views, experiences, and
interests of patients inform the panel’s work (49). The Institute
of Medicine report on transparent guideline development sug-
gests the involvement of patients or patient representatives
during the guideline development process (50).

Some clinical guideline programs have involved either indi-
vidual patients and caregivers or people from organizations rep-
resenting the interests of patients in the development of both
nationally and locally produced guidelines. A review published
in 2000 found that only 25% of organizations regularly did
so (51). A 2003 review of five national and two international
COPD guidelines found “little or no consumer input” (52).
Table 2 shows how patients have been involved in COPD

TABLE 2. CONSUMER INVOLVEMENT IN COPD GUIDELINES

Consultation Patient GDG Members Patient Guides/Decision Aids

ACCP, USA ✓

AQuMed With patients on patient guide Patient guide

Australia/New Zealand ✓

CBO, The Netherlands Quote questionnaire ✓ Patient guide

Focus groups

Patient panel

IQWIG, Germany Consumer committee

GOLD, International Decision aids

NICE, England and Wales With patient and caregiver organizations ✓ Patient version of guideline

Definition of abbreviations: ACCP ¼ American College of Chest Physicians; CBO ¼ Centraal BegeleidingsOrgaan; COPD ¼
chronic obstructive pulmonary disease; GDG ¼ Guideline Development Group; GOLD ¼ Global Initiative for Chronic Obstructive

Lung Disease; IQWIG ¼ Institut für Qualität und Wirtschaftlichkeit im Gesundheitswesen; NICE ¼ National Institute for Health and

Clinical Excellence.
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guidelines published since that review. The table also highlights
guidelines where information about the recommendations is
available in patient-friendly formats, either in the form of pa-
tient guides or decision aids.

Eliciting information has generally focused on patients and
caregivers, but not on the wider public. The NICE Citizens
Council is an example of an attempt to integrate the values of
members of the public without a condition-specific interest. It
is composed of 30 members of the public representing the socio-
demographic characteristics of England andWales, and provides
overarching principles for guideline development, regardless
of the topic (53). The council considers ethical questions, such
as whether NICE guidance should give special consideration
to certain patient groups, depending on factors such as age,
illnesses perceived by the public as self-inflicted, and groups
where there may be health inequalities. Guideline developers
are expected to take the “social value” judgments of the Coun-
cil into account when making recommendations (54).

When and How Should Consumer Values and Preferences Be

Integrated into Guidelines?

Deciding when to integrate consumer values and preferences
into guidelines involves consideration of the stages and activities
of guideline development. Initial stages involve selecting the
topic and determining the focus of the guideline (what issues
the guideline will and will not address). The next stage relates
to the activities of the guideline group in developing the clinical
questions, searching for evidence, synthesizing and grading the
quality of the evidence, and then generating, refining, and grad-
ing recommendations.

We discuss below when and how consumer values can feed into
eachof these stages, noting that some guideline development agen-
cies have formally documented approaches to consumer involve-
ment at such key stages (55–57). We also consider how to identify
consumer contributors to the guideline development process.
Topic selection. The Scottish Intercollegiate Guidelines Net-

work and NICE both invite any group or individual to propose
a guideline topic for future development. In addition, groups that
consider and prioritize topics include consumer members, who
help ensure that topic selection takes account of consumer values
and is not solely determined by professional or other (e.g., phar-
maceutical industry) interests.
Determining the focus and boundaries of the guideline. The

parameters given to guideline developerswill determine the bound-
aries for setting clinical questions and subsequently the breadth of
the evidence search and resulting recommendations. If consumer
values are not integrated into this stage of the process, the guideline
may not make recommendations about issues of particular concern
to them. Indeed, there is considerable variation in the extent to
which COPD guidelines make recommendations about some
key issues of importance to consumers, including self manage-
ment, enhancing quality of life, psychosocial issues, caregiver
impact, patient involvement in the therapeutic relationship,
and meeting consumer information needs (H. Bastian, personal
communication).
The work of the guideline development group. The work plan

of a guideline development group provides opportunities for
integrating consumer values into the clinical questions, the ap-
praisal of the evidence, and the development of recommenda-
tions. Involving consumers directly in the process may help
overcome some of the deficiencies of current COPD guidelines.
For example, patients with COPD are less likely to receive care
that is consistent with their values for end-of-life care than pa-
tients with lung cancer (58) or cancer in general (59). Successful
integration of consumer values should include consideration of

variations in values between different subgroups. For example,
different recommendations may be required for people who are
willing and able to give up smoking than for people who do not
stop smoking.
Commenting on draft recommendations. Consultation with

consumers on draft recommendations helps ensure that their val-
ues have been integrated into the recommendations. They can
provide feedback regarding whether the recommendations are
consistent with the range of their values and preferences (taking
account of desired outcomes, the ways in which people weigh up
risks and benefits, and preferred treatment and management
options), and whether they are practical in the “real” world.
Identifying consumers able to contribute. A further challenge

lies in identifying consumers who are willing and able to contrib-
ute directly to guideline development. Professional resistance to
consumer membership of guideline panels sometimes reflects
concerns about the possible idiosyncratic or unrepresentative
perspectives of consumer participants. However, this can apply
to all participants, not just consumers. Clarity about the roles of
consumer members, open and transparent selection processes,
and training and support processes can address some of these
concerns and maximize consumer contributions.

Clarity about roles is important because consumer members
of panels are sometimes criticized if they are too knowledgeable
and, therefore, seen as divorced from grassroots experiences.
Ironically, they may also be criticized if their lack of experience
or research knowledge inhibits their useful participation in dis-
cussions. However, one should recognize that consumer mem-
bers are not expected to provide definitive answers, but to
raise the questions that will help ensure that consumer values
and preferences are adequately considered.

Guideline developers should consider that the pace of the
process can challenge meaningful direct consumer involvement.
Contributing factors include limited time to come to terms with
the concept of evidence-informed guidelines, the practicalities of
involving people, and the fact that some people may not be able
to see the development process through from start to finish due
to ill health and poor prognosis.

NICE and others have argued that some of these issues can be
addressed by having open, transparent, and clear processes that
make explicit the roles of consumer participants and the oppor-
tunities (and boundaries) for participation at different stages of
guideline development. For people who actively contribute to
guideline development as consumer members of guideline devel-
opment groups, this includes advertising vacancies, providing job
descriptions that detail the task to be undertaken, and selecting
applicants according to explicit criteria based on background and
experience needed (55). Preparation, training, and support can
facilitate useful productive consumer participation (60) and is
advocated by guideline panel chairs and consumer members
with experience of such provision (61).

Finally, it is also important that consumer representatives
disclose potential conflicts of interest in guideline development
and that these conflicts of interest are addressed in a similar
fashion to those of others involved in the guideline develop-
ment process.

DISCUSSION

In this review, we identified literature suggesting a number of
reasons for ensuring both that consumer values are integrated
into guideline development and that consumers are involved
in the guideline development process. The underlying rationale
is that consumers have a unique perspective on their condition,
on what constitutes good and poor care, and on the outcomes
they hope to achieve (and avoid) as a result of any intervention
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(11). The rationale for inclusion of these values can be concep-
tualized in three ways: integration of healthcare experience to
improve the quality of guidelines, increased legitimacy for the
guidelines if the process is more open and transparent, and the
fundamental principle that patients are affected by decisions
and should have an opportunity to provide input (12).

Integrating consumer values into guideline recommendations
presents guideline developers with a number of challenges. High-
quality studies addressing consumer values and preferences may
be difficult to locate or may not exist. When such information can
be obtained, either from the research literature or through direct
elicitation, there is variability in patient values and preferences at
different stages of disease (new-onset, stable, acute exacerba-
tion, rehabilitation, palliation, and terminal care), with different
disease severity (from mostly asymptomatic to critically ill), and
when considering different issues (for example, when consider-
ing testing, medication choice, surgical treatments, intubation,
and whether to enter a hospice). Values and preferences may
differ across age and sex, socioeconomic status, ethnicity, and
culture. It remains important, however, to ensure that guideline
statements are sensitive to heterogenous preferences, especially
when a potential recommendation has pros and cons (for exam-
ple, involving the need to balance health gain with adverse side
effects).

A clear distinction needs to made between the use of infor-
mation on values and preferences (whether obtained from the
literature or by inviting contributions directly) for others to con-
sider and the direct involvement of patients, caregivers, or the
public in the decision-making process. Restricting involvement
to the former approach is at odds with WHO recommendations
(46) and with national and international health policy initiatives
that advocate and foster opportunities for patient and public
participation at all stages of decision making relating to health
policies, strategies, and medical research (62–67). However,
restricting involvement to the latter approach can raise concerns
about identifying participants who can represent the range of
consumer experience and may eliminate input from vulnerable
or marginalized populations for which some research literature
may exist.

Past initiatives to involve consumers directly in guideline de-
velopment have revealed that involvement can be resource in-
tensive and consumers’ contributions are sometimes limited
(43). Challenges include identifying and/or supporting consum-
ers who are willing and able to contribute directly to guideline
development. Although open recruitment processes, prepara-
tion, training, and support can facilitate consumer participa-
tion and are advocated by guideline panel chairs and patient/
caregiver members with experience (59), it has been argued

that many professional societies or small healthcare agencies
do not have the resources to provide this level of support (68).

Recognition that consumer values and preferences may differ
significantly from those of clinical experts is the first step in
enhancing the relevance and pertinence of recommendations.
This recognition may also challenge guideline methodologists
and guideline producers to explore strategies that will achieve
true evidence-based guidelines. Such guidelines will not only
explicitly consider the quality and findings of the best available
research evidence, but also take into account the values and pref-
erences of all relevant stakeholders, most critical among these,
the values and preferences of patients, caregivers, and the public.
To this end, we make a number of suggestions for addressing the
issue of integrating consumer values and preferences into guide-
line development (Table 3).

Although we recognize that not all developers will have the
resources to commit to all these suggestions, we hope that the list
may help developers identify and prioritize areas for initiating or
developing activity in this area.
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Stakeholder Involvement: How to Do It Right
Article 9 in Integrating and Coordinating Efforts in COPD
Guideline Development. An Official ATS/ERS Workshop Report

Françoise Cluzeau, Jadwiga A. Wedzicha, Marcia Kelson, Judy Corn, Regina Kunz, John Walsh,
and Holger Schünemann; on behalf of the ATS/ERS Ad Hoc Committee on Integrating
and Coordinating Efforts in COPD Guideline Development

Introduction: Professional societies, like many other organizations
around the world, have recognized the need to use more rigorous
processes to ensure that healthcare recommendations are informed
by the best available research evidencewith input from appropriate
stakeholders. This is the ninth of a series of 14 articles that were
prepared by an international panel to advise guideline developers
in respiratory and other diseases on approaches for guideline devel-
opment. We updated a review of the literature on stakeholder in-
volvement, focusing on six key questions.
Methods: In this review we addressed the following questions. (1)
What are “stakeholders”? (2) Why involve stakeholders in guidelines?
(3) At what stage should stakeholders contribute to guidelines? (4)
What are the potential barriers to integrating stakeholder involve-
ment? (5) How can stakeholders be involved effectively? (6) Should
anyonebeexcludedfromtheprocess?WesearchedPubMedandother
databases of methodological studies for existing systematic reviews
and relevant methodological research. We did not conduct our own
systematic reviews. Our conclusions are based on available evidence,
the experience of guideline developers, and workshop discussions.
Results and Discussion: Stakeholders are all those who have a legiti-
mate interest in a guideline. They include healthcare professionals,
patients and caregivers, public and private funding bodies, manag-
ers, employers, andmanufacturers. Their engagement is justified for
several reasons, including limitationsofevidence,principlesof transpar-
encyanddemocracy,ownership,andpotentialpolicy implications.They
havearoletoplayatdifferentpointsofguidelinedevelopment,buttheir
involvement can be complex. To be successful, stakeholder engage-
ment needs to be inclusive, equitable, and adequately resourced.

INTRODUCTION

Professional societies, like many other organizations around the
world, have recognized the need to use more rigorous processes
to ensure that healthcare recommendations are informed by the
best available research evidence. Engaging the participation of
stakeholders is an accepted feature of high-quality clinical guideline
development (1). In June 2007, the American Thoracic Society
(ATS) and the European Respiratory Society (ERS) convened

an international workshop of methodologists and researchers from
around the world for coordinating efforts in guideline devel-
opment using chronic obstructive pulmonary disease (COPD)
as a model. This is the ninth of a series of 14 articles that were
prepared by an international panel to advise guideline developers
in respiratory and other diseases on approaches for guideline
development. This article focuses on the merits of involving stake-
holders in guideline development and how this can be achieved
effectively in the context of respiratory disease guidelines. This
article complements two others published in this issue: one on
patient and caregiver involvement (2) and one on guideline devel-
opment and group processes (3).

METHODS

The authors of this article developed and discussed the key ques-
tions in this article.We updated a review of the literature on stake-
holder involvement, focusing on the six key questions in Table 1.

We searched PubMed and other databases of methodological
studies for existing systematic reviews and relevantmethodological
research through 2010, using the search terms “stakeholders”
or “users” or “public,” for published literature on “stakeholder

POTENTIAL STAKEHOLDER GROUPS FOR COPD
GUIDELINES

d Care deliverers (professionals, managed care pro-
grams). They have to manage increasing consultations
for COPD.

d Caregivers (they provide care to patients with COPD,
often at home).

d Those receiving it (consumers or patients). COPD is
disabling and restricts many everyday activities, such
as walking up stairs.

d Those managing care (policy makers, public health
services), having to plan new services for chronic
COPD or new interventions for preventing COPD
(such as stopping smoking).

d Those monitoring care (quality assurance companies).
Ascertaining what strategies and treatments for man-
aging COPD are effective.

d Those financing it (governments, health insurers, the
public). They have to consider the costs incurred when
exacerbations require hospital treatment.

d Employers. Time lost when patients with COPD do
not work.

d Manufacturers, pharmaceutical companies, the health-
care industry who are interested in how to market their
products. In COPD there are other relevant groups, such
as oxygen delivery contractors.
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involvement” and “clinical guidelines” in Medline and in
the Cochrane library from 2005 to 2011, restricting the search
to systematic reviews and reviews. We did not conduct system-
atic reviews ourselves. Our conclusions are based on available
evidence from published literature, experience from guideline
developers, and workshop discussions.

RESULTS

1. What Are “Stakeholders”?

Broadly, stakeholders can be defined as people who have a legiti-
mate interest in a guideline. Applying the example of COPD, which
is likely to become the thirdmost common cause of deathworldwide
by 2020, the burden of the disease is considerable from all relevant
viewpoints (4, 5). The text box lists stakeholder groups relevant to
a COPD guideline. All of these groups have an interest in a COPD
guideline because they may affect and be affected by it at some
point. They form a larger constituency than that involved in the
“face-to-face” clinical setting or in consultation and treatment.

2. Why Involve Stakeholders in Guidelines?

Input from patients and caregivers is now widely promoted (6, 7),
but involvement from the wider public is less well understood.
Nevertheless, there is evidence that engaging relevant stakeholders
has an impact on guideline uptake (8) and it has been highlighted
as a key component of good quality guidelines internationally (1).
There are several compelling reasons for engaging stakeholders.
Evidence is imperfect. Clinical guidelines should be based on

the best evidence. However, evidence is often of low or very low
quality (9), complex to interpret, and rarely complete (10).
Also, the quality of research evidence differs widely and evi-
dence from published literature does not always encapsulate the
views and experiences of the community, or address appropriate
outcomes (2). Stakeholders can provide valuable evidence such
as in the form of personal testimonies from patients, or views
from patient organizations. For example, the Alpha-One Foun-
dation (http://www.alphaone.org/) and the COPD Foundation
(http://www.copdfoundation.org/) provide useful resources not
available in the published literature.
Recommendations are constructed through a deliberative pro-

cess. Unlike systematic reviews that focus on assessing and an-
alyzing evidence, guidelines make recommendations with the
aim of influencing practice (11). However, evidence rarely di-
rectly translates into recommendations. Recommendations are
arrived at through a deliberative process that incorporates judg-
ments and includes consideration of the quality of evidence, the
balance between desirable and undesirable effects, values and
preferences, and cost (12–14). A deliberative process is partic-
ipative; it involves eliciting and combining various types of ev-
idence to reach an evidence-based judgment. In medicine, there
are increasing calls for a move toward decision-making that is
more inclusive and democratic, reflecting the notion that people
should be involved in their own governance (10).
The process needs to be transparent. Stakeholder participation

is a goal in itself by encouraging participative engagement through
public accountability and transparency (15). Failure to make

potential conflict of interest transparent in preparing the guide-
line is a valid criticism (16, 17). Involving the public makes the
process transparent by opening it to scrutiny, through formal
consultation. The National Institute for Health and Clinical
Excellence (NICE)’s guidelines are developed through an open
process that takes account of the views of all those who might be
affected by the guideline (usually including healthcare professio-
nals, patients and their caregivers, service managers, hospitals, the
wider public, government, and the healthcare industries) to
produce credible and robust guidelines (18, 19).
Guidelines are intended to be used. Guidelines are interven-

tions that aim at improving outcomes. To achieve this, they need
to be used in practice. A guideline that excludes the perspective
of stakeholders may not be followed because it may fail to take
into account perspectives and interests or barriers that may ham-
per its implementation. For example, barriers have been identi-
fied in the use of spirometry to classify severity ofCOPD in primary
care, especially in staff training, patient acceptance, and cost and
reimbursement for these tests (17). Consultation with stakeholders
during guideline production can enhance uptake because it engen-
ders a sense of ownership by addressing their concerns. The Con-
fronting COPD survey showed that COPD is a huge burden on
health care services utilization (20). Despite international author-
ship, many of the recommendations in the Global Initiative for
Chronic Obstructive Lung Disease (GOLD) and ATS/ERS guide-
lines remain difficult to implement for most healthcare systems,
especially about requirements for spirometry in diagnosis and stag-
ing, expensive inhaled medications and pulmonary rehabilitation,
and consideration for lung volume reduction surgery (21–23).
There is some evidence that input from those who deliver and
manage care can enhance uptake of guidelines by addressing
service delivery issues during development (24).
Guidelines can have policy status. Guidelines developed by

national/federal governments or even professional organizations
can acquire the status of policies if they influence the behavior of
institutions, funding organizations, and service organizations.
This underlines the importance that clinical practice guideline
(CPG) developers be accountable, not only to patients, but also
to the general public (25, 26). For example, in the United States,
a guideline on the management of COPD calling for pulmonary
rehabilitation could ultimately be used to advocate for national
coverage of this service for federal or private insurers. This would
have a huge impact on whole populations and would need their
consultation before being published.
Legal considerations. Guidelines, if widely adopted, can have

a significant impact on aspects of clinical practice. For example,
they may affect the use of pharmaceutical products. If pharma-
ceutical companies were not consulted during creation of the
guidelines or the development process was not transparent,
and the pharmaceutical companies suffered from widespread
adoption of the guidelines, then pharmaceutical companies
may seek legal action (27). In Canada, there was a reported
case of a pharmaceutical company threatening legal action
against a guideline development committee after taking issue
with the draft prescribing guidelines that the committee had
developed (28).

Guidelines are also frequently used in the court of law and will
be interpreted according to whose case needs to be made (the
plaintiff or the defendant). Clinicians, patients, third-party payers,
institutional review committees, other stakeholders, or the courts
should never view recommendations as dictates. Guidelines or
recommendations cannot take into account all of the often-
compelling unique features of individual clinical circumstances
that lead to certain decisions. Therefore, nobody charged with
evaluating clinicians’ actions should apply the recommendations
in these guidelines as rote or in a blanket fashion.

TABLE 1. QUESTIONS ADDRESSED REGARDING STAKEHOLDER
INVOLVEMENT IN GUIDELINE DEVELOPMENT

1. What are “stakeholders”?

2. Why involve stakeholders in guidelines?

3. At what stage should stakeholders contribute to guidelines?

4. What are the potential barriers to integrating stakeholder involvement?

5. How can stakeholders be involved effectively?

6. Should anyone be excluded from the process?
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3. At What Stage Should Stakeholders Contribute

to Guidelines?

There are several points at which stakeholders can be involved:
Selecting a topic and scoping the guideline. A system that

allows the public to suggest topics helps ensure that guidelines
address areas of importance. The Scottish IntercollegiateGuidelines
Network (SIGN) and NICE encourage any group or individual to
propose a guideline topic (29, 30).

Determining the frame and boundaries of the work needs in-
put from all of those concerned, as they can influence which areas
the guideline should focus on or prioritize. As an example, NICE
has a system whereby stakeholders register for each clinical
guideline. They include local health organizations and national
organizations representing commercial, professional, service,
and patient groups. Stakeholders are invited to comment on
the proposed scope for a period of 4 weeks. Their comments
are scrutinized by the National Collaborating Centre responsible
for developing the guideline who also responds to their comments.
These are posted publicly on the NICE website (31, 32).
Contributing to the guideline development group. Participation

of stakeholders in the guideline development group ensures that
they have an equal voice at the core of the development process
(6). Stakeholders may be invited to nominate expert members
for the guideline group, to address specialist areas of practice.
Guideline development is covered in detail in the third article
of this series (3).
Submitting evidence. Even if the guideline development group

is thorough with its literature search, there may be evidence that
is relevant to the clinical questions that has not been found. This
may include ongoing research, studies published as abstracts,
data on adverse effects, economic models, or studies about the
experiences of patients, caregivers, or healthcare professionals.
Stakeholders can submit valuable evidence for consideration by
the guidelines group (19). Because of the risk of bias, this evi-
dence needs to be assessed in the same way as the other evidence
that the guideline group may have extracted through the usual
systematic review process.
Commenting on draft recommendations and peer review.

Stakeholders contribute a specific, practice-based analysis by
commenting on the validity and acceptability of the draft rec-
ommendations in a way that balances the science of guideline
methodology with both how the research evidence has been
interpreted (33) and the practical implications of the recom-
mendations (34). For example, SIGN holds a public meeting
with 150 to 300 stakeholders at which the recommendations
are debated and stakeholders provide both feedback and sug-
gestions for additional evidence that they might consider, or
alternative interpretation of that evidence (29). The National
Health and Medical Research Council (NHMRC) requires
that all draft guidelines be submitted for public consultation
(35). In the NICE COPD guidelines (update), the draft rec-
ommendations were emailed to registered stakeholders for
comments and posted on the NICE website. Issues arising
from this consultation were discussed at a further group meet-
ing. Comments were considered, responded to, and the guide-
line revised (36).
Commenting on guideline products. Even if stakeholders have

commented on the guideline recommendations, they may not
agree with the end product (such as the algorithm, quick refer-
ence guide). Inviting them to comment on the actual product can
highlight problems of the presentation and content, and it can
provide invaluable pointers for supporting dissemination and
implementation. It may also highlight barriers in terms of resour-
ces and changes in practice, and alert the guideline developers to
potential difficulties in uptake from users.

4. What Are the Potential Barriers to Integrating

Stakeholder Involvement?

An inclusive approach needs to balance the different expectations
of stakeholders, power relations, and the possibility of conflict,
especially as the role of each stakeholder in guideline development
is to represent and promote his/her own interests (37).
Stakeholders have different perspectives. Different stakehold-

ers value aspects of treatment quite differently (38). Patients place
high value on quality of life and functional status; physicians place
high value on the prevention of progression of disease and treat-
ment compliance; and healthcare payers take a societal perspec-
tive, focusing on decisions that affect the whole population and
cost implications to services. These different values impact the
weights different stakeholders put on different outcomes. van
der Molen argues that to improve COPD management, it is nec-
essary to first understand the outcomes of importance to each
relevant stakeholder group and, second, to refocus the mea-
sures in terms that all stakeholders can value (39). The role of
the guideline development group is critical in ensuring that
these diverse perspectives are taken into account in making deci-
sions. This is covered in more detail in the eighth paper of this
series (3).
Stakeholders may be biased. Stakeholders have their own

interests at heart and they may use those in different ways.
For example, pharmaceutical companies may use the guidelines
to lobby their products. Patients may have biased views informed
by their own experience of the disease, which may threaten their
impartiality (40). Clinical experts and professional organizations
are themselves stakeholders and sometimes are clinically bi-
ased. In addition, there may be occasions on which stakehold-
ers’ attempts are made (directly or indirectly) to influence the
decisions of an organization’s advisory bodies through lobbying
in a way that is not in the broad public interest. To balance these
biases, an independent peer review system allows the academic
community to comment on the robustness of the recommenda-
tions and the accuracy of interpretation of the evidence.
The process can be costly. Involving stakeholders in decision-

making demands commitment from the entire organization, spe-
cific managerial arrangements, and sufficient backup. This can
prove to be a burden for organizations with insufficient funding
(41). For example, NICE guidelines average 200 registered stake-
holder organizations that comment on the scope and drafts. Ad-
ministering, collating, and responding to these comments takes
over 4 weeks of several people’s time, including the guideline
group chair.

5. How Can Stakeholders Be Involved Effectively?

Involving stakeholders is a challenging task that requires careful
undertaking so it does not become a tokenism.
Informing/educating stakeholders. Given that stakeholders

have different perspectives, it is important that they are well in-
formed about what is needed and about their roles/boundaries
and input. It is also important that they understand the process
to contribute effectively. For example, as part of the Consumers
United for Evidence Based Health (CUE) initiative, the United
States Cochrane Centre provides an online course for consumer
advocates to help them understand the basic concepts of evidence-
based healthcare and to help them critically appraise information
found in clinical guidelines (42).
Establishing clear communication. There are different ways of

engaging and communicating with stakeholders. This can be
done through public meetings. During the consultation on the
scope of NICE guidelines, stakeholders are invited to attend
a meeting at which the development process and the scope are
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presented and discussed. However, stakeholders have to submit
their comments in writing using the usual procedure using a stan-
dardproforma. Standard templates can help reduce unnecessary or
unreasonable comments (30).
Treating stakeholder comments equitably. For stakeholder in-

volvement to succeed, it needs to be trusted by the public at
large (43) and perceived to be fair so that groups do not feel
disenfranchised. Commenting on draft guidelines can be a lengthy
process and busy clinicians or patients groups may lack the time
to scrutinize voluminous documents compared with pharmaceuti-
cal companies. Giving adequate time to respond is important for
not alienating important voices from disadvantaged groups who
do not have equal resources.

Likewise, it is important that stakeholder comments be treated
fairly and equitably. NICE established independent Guidelines
Review Panels (GRPs) to ensure the guideline developers have
addressed and responded to stakeholder comments appropriately,
both on the scope and on the draft guideline (18). Their role was to
cross-check changes made against stakeholder comments and the
developers’ response to these. All of the comments and responses
that were made on the draft COPD guidelines are available on
the NICE website (see http://guidance.nice.org.uk/page.aspx?
o¼227392).

6. Should Anyone Be Excluded from the Process?

Stakeholders’ input may not be appropriate because they have
conflicts of interest that would bias the content of a guideline.
This is particularly important when stakeholders are members
of a guideline development group and have the responsibility
for making the final decision. For example, a manufacturer of
spirometric equipment may be a stakeholder in recommenda-
tions for office-based spirometry, but conflict of Interest issues
would naturally prevent them from serving on the writing
committee.

There is growing unease about the close interaction between
clinical guideline authors and the pharmaceutical industry and
calls for appropriate disclosure and management of financial
conflicts of interest for guideline authors (42). NICE guidelines
exclude pharmaceutical industries and manufacturers from its
guideline development groups (GDGs). GDG conflicts of inter-
est are recorded at the start of all guidelines, throughout their
development, and are now published in the full version (18).
This has an important bearing for the legitimacy and credibility
of the guideline. The article by Boyd and colleagues in this issue
will discuss issues related to conflicts of interest (17).

CONCLUSIONS

Involving stakeholders is increasingly recognized as an impor-
tant part of producing credible, rigorous, and transparent clinical
guidelines. The Guideline International Network (GIN), an in-
ternational network of 85 guideline organizations, has created
the GIN Patient and Public Involvement working group reflect-
ing the increasing recognition of this issue (26). Given the huge
public health burden that COPD represents, there is a pressing
need for engaging stakeholders in the development of guidelines
to manage the disease effectively, especially to address outcomes
that are relevant for all stakeholders. Until recently, COPD
guidelines have relied largely on consensus from clinical experts
and distinguished professional organizations, without sufficient
involvement from stakeholders (44, 45). However, there is
a shift toward better inclusiveness and transparency. There
are compelling arguments for achieving effective stakeholder
involvement at different stages of guideline development and
consultation, but there is a paucity of evidence on what

strategies work best (46). However, if performed sensitively,
it can be effective (47). To work well, it needs to be thorough,
transparent, fair, and inclusive. A review of the NICE guideline
program by the World Health Organization (WHO) stated that
“collaboration with stakeholders in the development of the guide-
lines through the consultation and feedback mechanisms avail-
able was in general very effective” (48). To be successful and
trusted, such a process requires commitment from the entire
organization, specific managerial arrangements, and adequate
resources. It also relies on understanding the circumstances un-
der which stakeholder involvement is most likely to be effective
(49).
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How to Integrate Multiple Comorbidities
in Guideline Development
Article 10 in Integrating and Coordinating Efforts in COPD
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Bruce Leff, David M. Kent, and Holger J. Schünemann; on behalf of the ATS/ERS Ad Hoc Committee
on Integrating and Coordinating Efforts in COPD Guideline Development

Background: Professional societies, like many other organizations
around the world, have recognized the need to use more rigorous
processes to ensure that health care recommendations are informed
by the best available research evidence. This is the 10th of a series of
14 articles that were prepared to advise guideline developers in re-
spiratory and other diseases. This article deals with how multiple
comorbidities (co-existing chronic conditions) may be more effec-
tively integrated into guidelines.
Methods: In this reviewwe addressed the following topics andques-
tions using chronic obstructive pulmonary disease (COPD) as an ex-
ample. (1)How important aremultiple comorbidities for guidelines?
(2) How have other organizations involved in the development of
guidelines for single chronic disease approached the problem of
multiple comorbidities? (3) What are the implications of multiple
comorbidities for pharmacological treatment? (4) What are the po-
tential changes induced bymultiple comorbidities in guidelines? (5)
What are the implications of considering a population of older
patients with multiple comorbidities in designing clinical trials? Our
conclusions are based on available evidence from the published liter-
ature, experience from guideline developers, and workshop discus-
sions. We did not attempt to examine all Clinical Practice Guidelines
(CPGs)andrelevant literature. Instead,weselectedCPGsgeneratedby
prominent professional organizations and relevant literature pub-
lished in widely read journals, which are likely to have a high impact
on clinical practice.
Results and Conclusions: A widening gap exists between the reality
of the care of patientswithmultiple chronic conditions and theprac-
tical clinical recommendations driven by CPGs focused on a single
disease, suchasCOPD.Guidelinedevelopmentpanels shouldaimfor
multidisciplinary representation, especially when contemplating
recommendations for individuals aged 65 years or older (who often
havemultiple comorbidities), and should evaluate the quality of ev-
idence and the strength of recommendations targeted at this pop-
ulation. A priority area for research should be to assess the effect of
multiple concomitant medications and assess how their combined

effects are altered by genetic, physiological, disease-related, and
other factors. One step that should be implemented immediately
would be for existing COPD guidelines to add new sections to ad-
dress the impact of multiple comorbidities on screening, diagnosis,
prevention, and management recommendations. Research should
focus on the possible interaction of multiple medications. Further-
more, genetic, physiological, disease-related, and other factors that
may influence the directness (applicability) of the evidence for the
targetpopulation in clinical practiceguidelines shouldbeexamined.

INTRODUCTION

Professional societies, like many other organizations around the
world, have recognized the need to use more rigorous processes
to ensure that health care recommendations are informed by the
best available research evidence. The end product of these pro-
cesses are clinical practice guidelines (CPGs).

CPGs are systematically developed statements to assist practi-
tioner and patient decisions about appropriate health care for spe-
cific clinical circumstances (1). Most CPGs, including guidelines for
chronic obstructive pulmonary disease (COPD) (2, 3), collect the
available evidence regarding a given disease and provide recom-
mendations for the diagnosis, assessment of severity, and treatment
of patients with that disease. However, COPD commonly exists in
patients who often have multiple other chronic conditions (here-
after defined as multiple comorbidities) (4, 5), in particular heart
failure (6), coronary artery disease (7), hypertension (8, 9), diabe-
tes mellitus (10), metabolic syndrome (11, 12), cancer (13), ca-
chexia (14), skeletal muscle abnormalities (15), depression (16),
recurrent pulmonary infections (17, 18), or pulmonary hyperten-
sion (19). These multiple comorbidities may influence the clinical
manifestations and natural history of COPD, and should be taken
into account in the diagnosis, assessment of severity and prognosis,
and management of COPD (5, 20–22).

In June 2007 the American Thoracic Society (ATS) and the
European Respiratory Society (ERS) convened an international
workshop of methodologists and researchers from around the
world to coordinate efforts in guideline development using COPD
as a model (23). Participants completed the work during the sub-
sequent 4 years to develop a series of recommendations. This is
the 10th of a series of 14 articles prepared to advise guideline
developers in respiratory and other diseases. The goal of this
paper is to describe how patients with multiple comorbidities
should be addressed in guideline recommendations, and how
issues related to patients with multiple comorbidities can be more
effectively integrated in the development of guidelines.

METHODS

The authors of this article addressed the questions listed in Table
1. We did not conduct a systematic review, but we searched
PubMed and other databases of guidelines for existing system-
atic reviews and relevant research on the issue of guidelines,
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including COPD guidelines, and comorbidities. We also con-
sulted references from our own files. Finally, we reviewed
guidelines on major chronic diseases from international organi-
zations and examined whether they address the issue of comor-
bidities in their guidelines. Due to the limited literature, our
conclusions are based on a combination of available evidence,
the reported practices of organizations involved in developing
guidelines, and workshop discussions.

RESULTS

1. How Important Are Multiple Comorbidities

for Guidelines?

Multiple comorbidities affect the epidemiology, pathophysiol-
ogy, and care of COPD, all of which are critical issues usually
addressed in clinical guidelines (24). The aging of the popula-
tion and the decline in the age-specific death rates has led to an
increase in the prevalence of multiple comorbidities at ad-
vanced ages (25–28). For example, in the United States, one
third of Medicare beneficiaries in the 65- to 69-year-old age
group and more than one half of those in the 85 or older group
have three or more chronic medical conditions (29). Multiple
comorbidities increase health care utilization (29–32), mortality
(25, 26), worsening of quality of life (33), and disability (34–36).

Risk factors frequently have pleiotropic effects, which them-
selves have manifold consequences. For example, cigarette smok-
ing is the major risk factor for COPD and is also an important risk
factor for cardiovascular, cerebrovascular, and many other com-
mon chronic diseases, as well as several types of cancer (37–40).
Comorbidities, such as heart failure, hypertension, diabetes melli-
tus and metabolic syndrome, coronary artery diseases, cachexia,
skeletal muscle abnormalities, pulmonary infections, cancer, and
pulmonary vascular disease cause variations in the clinical mani-
festations and natural history of COPD (5). For example, COPD
complicates the diagnosis of chronic hear failure (CHF) and is thus
associated with unrecognized and untreated CHF in > 20% of
patients (6, 41–43) (Figure 1), and the impaired FEV1 is a strong
biomarker and risk factor of cardiovascular morbidity and mor-
tality (44–46). Patients with COPD often have one or more
component of the metabolic syndrome (11), and diabetes mellitus
is independently associated with reduced lung function (47).

The presence of both COPD and cardiovascular disease may
affect the diagnosis, severity assessment, and clinical manifestations
of both conditions (48). For example, the evaluation of dyspnea or
fatigue during exercise often depends on what diagnoses the pa-
tient already has. If patients have a diagnosis of cardiovascular
disease, they are likely to undergo noninvasive cardiac imaging,
increasing the likelihood of the diagnosis of heart failure on the
basis of left ventricular dysfunction. Alternatively, when patients
with stable COPD complain of dyspnea or fatigue during exercise,
these symptoms may be attributed to COPD, and cardiac imaging
may not be performed, potentially leaving the left ventricular dys-
function undetected (49). In addition, exacerbations of symptoms
and hospitalization and mortality of patients with COPD may be

caused more by comorbidities than exacerbations of COPD itself
(7, 50). As in other diseases, comorbidities markedly affect the
natural history of COPD. Patients with COPD mainly die of non-
respiratory diseases, specifically coronary artery, cerebrovascular
diseases, and cancer (51–54). Furthermore, the presence of comor-
bidities such as depression and anxiety may independently affect
symptoms and outcomes in COPD (55).

Thus, symptoms of COPD and comorbidities may be overlap-
ping, treatmentsmay interact, underlying pathophysiologymay be
shared, and the natural history of all conditionsmay be altered. As
a consequence, guidelines for COPD (and other chronic condi-
tions) should include consideration of multiple comorbidities.

2. How Have Other Organizations Involved in the

Development of Guidelines for Single Chronic Disease

Approached the Problem of Multiple Comorbidities?

Some recent guidelines for COPD acknowledge the importance of
considering the role of multiple comorbidities for the diagnosis,
clinical manifestations, severity assessment, prognosis, and man-
agement of COPD, but acknowledge the lack of evidence and
specific guidance for clinicians to do so (56). Unfortunately,
the guidelines provide few specific recommendations on how
to modify care based on multiple comorbidities (2, 3, 57, 58).
The same is true for some examples of recent guidelines for other
common chronic illnesses, such as chronic heart failure (59), hy-
pertension (60), and diabetes mellitus (61), which address poorly
some comorbidities, including COPD, one at a time, but do not
address the coexistence of multiple comorbidities at the same
time. Cox and colleagues analyzed guidelines for five common
chronic conditions (diabetes, heart failure, hypertension, osteo-
porosis, and stroke) in regard to the evidence used to support
them and how they inform providers about patients of advanced
old age with multiple chronic conditions (62). They evaluated 14
guidelines for age-specific recommendations, particularly for the
identification or inclusion of frail older individuals, individuals
older than 80 years of age, and individuals with multiple chronic
conditions. They summarized their finding by stating that there is
very low representation of individuals with advanced old age
within guidelines and the studies upon which these guidelines
are based. They, therefore, questioned the applicability of current
chronic disease guidelines to older individuals.

Mutasingwa and colleagues conducted a content analysis of
published Canadian guidelines for diabetes, dyslipidemia, demen-
tia, congestive heart failure, depression, osteoporosis, hypertension,
gastroesophageal reflux disease, chronic obstructive pulmonary dis-
ease, and osteoarthritis (63). They focused on the presence or
absence of four key indicators of applicability of guidelines to
elderly patients with multiple comorbidities (e.g., mentioning of
older adults or people with comorbidities, time needed to treat to
benefit in the context of life expectancy, and barriers to

Figure 1. Prevalence of heart failure in stable chronic obstructive pul-

monary disease (COPD) (subjects aged 65 yr or more). Data taken from
Reference 49). Pie chart: green, HF only; dark blue, HF 1 COPD; light

blue, COPD only; gray, negative for both HF and COPD.

TABLE 1. QUESTIONS ADDRESSED REGARDING THE
INTEGRATION OF COMORBIDITIES IN GUIDELINE DEVELOPMENT

1. How important are multiple comorbidities for guidelines?

2. How have other organizations involved in the development of guidelines for

single chronic disease approached the problem of multiple comorbidities?

3. What are the implications of comorbidities for pharmacological treatment?

4. What are the potential changes induced by comorbidities in guidelines?

5. What are the implications of a population of older patients with comorbidities

in designing clinical trials?
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implementation of the guidelines). The investigators observed
that although most guidelines discuss the elderly population, few
adequately address issues related to elderly patients with comor-
bidities (63).

There are some examples of collaborative guideline develop-
ment that may serve as a model for future work to address the care
of people with multiple comorbidities (23, 64, 65). The European
Society of Cardiology has joined with other groups to develop
recommendations for cardiovascular disease prevention in clini-
cal practice (66). The American Geriatrics Society/California
HealthCare Foundation has developed a guideline for the care
of the older patient with diabetes mellitus, which extensively
considers the impact of multiple comorbidities (65). The group
selected six chronic conditions common in people with diabetes
mellitus and reviewed guidelines and literature on each topic,
developed evidence tables that summarized the data from ran-
domized controlled trials (RCTs) on each topic, and modified
existing or developed new guidelines. The panel found limited
data specific to older adults with diabetes mellitus for most of
the topic areas. For some areas, there were data from studies of
older persons. For other areas, there were data for persons
of younger ages with diabetes mellitus and the panel judged
that it was reasonable to extrapolate the findings to older adults
with diabetes mellitus. Recommendations were formulated as
described in the two examples in Table 2. The approach chosen
by the American Geriatrics Society/California HealthCare
Foundation appears explicit and transparent. However, a clearer
consideration for patients’ values and preferences and the need
for patient and clinician prioritization of the problems that
should be addressed would further enhance the implementabil-
ity of these guidelines as well as their relevance to everyday
clinical practice. Table 3 suggests strategies for considering mul-
tiple comorbidities in the development of CPGs and patient
involvement in their implementation in clinical practice. We
believe that all chronic disease guidelines should have a separate
section on comorbidities providing a summary of basic recom-
mendations on diagnosis, assessment of severity, and treatment
of each comorbid condition that can either be derived from
other high-quality guidelines or developed de novo.

3. What Are the Implications of Multiple Comorbidities

for Pharmacological Treatment?

Decisions about pharmacologic treatment represent a key area in
the development of CPGs where the consideration of the impact
of multiple comorbidities is crucial. A primary focus on manage-
ment of a single diseasemay inadvertently lead to undertreatment,
overtreatment, or inappropriate treatment of a patient whose
health care needs may change based on the presence of multiple
comorbidities (67). In particular, excess medication administra-
tion can result from adding treatments for the same condition
when other causes are not considered and when there is a lack
of response to therapy. This, in turn, can have unintended con-
sequence of attempts to prevent or treat individual diseases
by increasing costs, compromise adherence, and augment the

risk of adverse drug events (58). Randomized clinical trials
are frequently explicitly designed to exclude patients with comor-
bidities that may interfere with the detection of therapeutic effi-
cacy, or which theoretically may increase the risk of adverse
events (68, 69). Drugs may therefore have unanticipated effects
on patients with other illnesses.

The problem of adverse side effects of medicines in patients
with COPD and comorbidities is well appreciated by clinicians.
For instance, systemic steroids are recommended for the treatment
of exacerbations of COPD, but increase the risk of hyperglycemia
in patients with COPD and diabetes mellitus (70), and may worsen
osteoporosis. Conversely, b-blockers are recommended for the
treatment of chronic heart failure (59, 60), but can exacerbate
respiratory symptoms in patients with COPD who also have
asthma (2). Bronchodilators, both b-agonists and anticholinergics,
seem effective and safe in patients with COPD alone, but may
increase adverse events if COPD is associated with heart failure
(71) or arrhythmias.

Pharmaceutical agents can also have pleiotropic effects.
Angiotensin-converting enzyme (ACE) inhibition, the corner-
stone of treatment of CHF and hypertension (59, 72), may reduce
mortality and morbidity in COPD (73) and improve respiratory
muscle strength in patients with CHF (74). Statins, used primarily
as lipid-lowering agents in the treatment of metabolic syndrome,
have antiinflammatory properties that could affect co-morbidities
of metabolic syndrome (e.g., COPD, CHF, and vascular diseases)
(73, 75, 76).

Amajor reason for the lack of guidelines that address the care
of people with multiple comorbidities is that the evidence on
which to base the guidelines is usually very limited and indirect.
RCTs are usually designed and performed for single diseases,
have narrow inclusion criteria (58, 67, 69), and the populations
examined frequently exclude chronic complex patients (69).
More fundamentally, clinical trials are typically designed to an-
swer a single question regarding therapeutic efficacy for a med-
ication treating an index condition. The use of an agent with
both positive and negative effects on co-existing chronic ill-
nesses implies trade-offs that depend on the relative effects of
the agent on each of the co-existing illnesses, the relative sever-
ity of the illnesses in a given patient, and patient preferences.
Such questions may be difficult to answer in the context of a clin-
ical trial. As a result, those developing clinical practice guidelines
must make judgments about the degree to which the research
evidence applies to patients with multiple comorbidities. Strate-
gies can be used to account for the possible effect modification
and interaction of different pharmacological agents. They can
demonstrate that either the effects will differ in the population
for whom the recommendation is intended from that in whom the
evidence is obtained, or that there is evidence of an interaction
between different interventions that would change the benefit–
downside profile compared with when the interventions are ad-
ministered alone. When developing recommendations for patients
with COPD and multiple comorbidities, it would be ideal to eval-
uate the effects of the drugs in the population for whom the rec-
ommendation is intended rather than relying solely on evidence

TABLE 2. EXAMPLE RECOMMENDATIONS FROM GUIDELINES THAT EXPLICITLY CONSIDERED MULTIPLE COMORBIDITIES

1. “The older adult who has diabetes mellitus and hypertension should be offered pharmacological and behavioral interventions to lower blood pressure within 3 months

if systolic blood pressure is 140 to 160 mm Hg or diastolic blood pressure is 90 to 100 mm Hg or within 1 month if blood pressure is greater than 160/100 mm Hg

(IIIB). There are no data on the optimal timing for initiation of treatment for hypertension, but expert opinion supports the recommendation that the severity of blood

pressure elevation should influence the urgency of initiating therapy. (Source guideline: 11)”.

2. The older adult who has diabetes mellitus is at increased risk for major depression and should be screened for depression during the initial evaluation period (first

3 months) and if there is any unexplained decline in clinical status. (IIA)

Note: recommendations included a detailed statement about the underlying evidence that followed the recommendation. Reprinted by permission from Reference 65.
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obtained from healthier patients. In the latter case, the evidence
is less direct compared with evidence that directly supports recom-
mendations, and it would influence the confidence in how the
obtained effects relate to population of interest.

4. What Are the Potential Changes Induced by Multiple

Comorbidities in Guidelines?

Acritical underlying question is:How should physiciansmake treat-
ment recommendations for peoplewithmultiple comorbidities, par-
ticularly if they are elderly? Realistic patient-oriented guidance
requires a paradigm that incorporates these judgments (58), since
clinical decision-making in such patients requires the estimation of
the often subtle balance of the benefits and risks (including adverse
treatment-related events) that will determine whether there are
net benefits or net harms. This evaluation will frequently involve
considerable uncertainty, and requires estimation of a baseline risk
over a given time period. The values and preferences patients place
on the treatment options and the outcomes too have to be incor-
porated into the decisions. These values and preferences are influ-
enced by factors such as treatment burden and the individual’s
definition of quality of life. Guidelines for COPD and other dis-
eases need to support decision making by acknowledging these
factors in this complex clinical context if they are to be useful to
clinicians.

The GRADE system provides a useful framework for grading
both the quality of the evidence behind a recommendation and
considering how strong the recommendation should be (77).
Even when otherwise “high-quality” randomized studies are
available, the evidence will frequently be indirect for the multi-
morbid population and, therefore, the quality of the evidence
may be downgraded. Thus, the general effect of multiple comor-
bidities may be to increase the likelihood of a close or an un-
certain balance between desirable and undesirable effects (risks
and benefits), thus weakening the strength of the recommenda-
tions for this population.

To address these issues, comorbidities could be considered in
all disease guidelines by first explicitly discussing whether patients
with themost common comorbidities were included in the disease-

specific trials. However, as Kravitz and colleagues have described,
the determination as to whether the results of a study apply to an
individual patient is not whether the patient would meet the trial
inclusion criteria but whether he or she is sufficiently like, or ex-
changeable to, the average patient in the trial to make meaningful
the resulting estimate of the average treatment effect (78). A
heterogeneous sample does not eliminate concern about hetero-
geneity of treatment effects, because the dispersion of effects
across subgroups may still be large, and analytic methods must
avoid erroneous conclusions about subgroup effects (79, 80). Rec-
ommendations should be based on evidence that comes from the
target population for which the guideline is intended, allowing
targeting of specific recommendations to different groups within
this population (58). Guidelines could be more useful if there was
greater clarity in identifying exactly which of the many possible
multiple morbidities were considered for which of the several
recommendations within one guideline. Review of the evidence
in layers considering both people with and without multiple
comorbidities, as well as people at different ages, should be con-
sidered since the heterogeneity of health status regardless of the
comorbidities increases with older ages. However, age alone is
seldom useful in determining treatment. An older person without
significant comorbid disease burden may be more likely to benefit
from a therapy than a younger person with significant disease
burden, or vice versa.

Second, the absolute risk reduction from a therapy for a per-
son with one or more comorbidities must be considered, recog-
nizing that a person with multiple comorbidities may be at either
higher or lower absolute risk than the “average” person. The
specific comorbidities may need to be discussed individually as
the effect of the multiple comorbidities depends on the specific
combinations of conditions in question. Is it known whether the
relative benefit of the therapy increases or decreases in people
with each combination of the multiple comorbidities? In some
cases, people with multiple comorbidities may be at higher risk
of a bad outcome and therefore more likely to benefit, but in
other cases the risk of harm or the competing risks of dying of
something else may negate or reverse the positive effects of
a therapy aimed at COPD (81, 82). Thus, appropriate methods

TABLE 3. A GUIDE FOR DEVELOPMENT OF MULTIPLE COMORBIDITY CLINICAL PRACTICE GUIDELINES AND PATIENT INVOLVEMENT
IN DEVELOPMENT OR APPLICATION (NOTE THAT THE EXAMPLES SHOULD NOT BE USED FOR DECISION MAKING)

Step How Example for COPD

Define all problems for a given patient Ask patients (and list all problems) or

review the literature on importance of

problems for patients

Define which of the following is of primary

concern for patients: dyspnea, depression,

swelling of legs

Which outcome is of greatest importance

to a patient with multiple co-morbidity

(e.g., reducing hospitalizations,

improving dyspnea)

Use tools to elicit values and preferences

for that (e.g., visual analog tools,

ranking exercises)

Feelsing thermometer, simple ranking

techniques comparing dyspnea with

fatigue and hospitalizations (described

in detail)

Define possible options to intervene Literature search (focus on systematic reviews),

experts input on what might work

LABA, diuretics, beta-blockers, antidepressants (is the

patient ready to accept few interventions only?)

Evaluate whether benefits or downsides

(including harms) differ across

populations (in particular those

with different multi-morbidity)

Evaluate subgroup effects/heterogeneity across

populations: use data from individual patient

meta-analysis, observational studies, etc.

LABAs may be worse in patient with dyspnea from

COPD and CHF. Treatment of dyspnea leads to

improvement of depression.

Did trials include subgroups? (use checklists of

whether subgroup effects are credible).

Beta-blockers (although the evidence is not

conclusive) with slightly more harm in patients

with COPD and CHFIs there evidence that biology differs?

Make judgment about directness of the evidence

Evaluate greatest net benefit across populations

(harms, downsides, values, and preference

weighted) based on evidence profiles and

present to panel making recommendations

and patients

Systematically judge the expected benefits against

the potential downsides after considering various

interventions.

Beta-blockers with greatest net benefit in the

population of interest.

Explain to patients Treatment of depression may be of second largest net

benefit. LABA and diuretic net benefit may be smaller

than net benefit from beta-blockers—therefore patients

having to decide for two of four medications may

choose beta-blockers and antidepressants

Definition of abbreviations: CHF ¼ chronic heart failure; COPD ¼ chronic obstructive pulmonary disease; LABA ¼ long-acting b-agonists.
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to analyze data from heterogeneous populations are needed to
understand possible variations in net treatment benefit (83).

Third, the guideline should specify the actual outcomes of
each therapy, whether desired or undesired (84). If a clinician
is working to apply a guideline to an individual, and is weighing
and discussing the potential benefits and downsides of a therapy,
it is important to have it clearly stated what the expected out-
comes are (i.e., improvement in function, relief of symptoms,
prevention of a stroke) (Table 3). This is not always explicit in
current guidelines (58).

Fourth, the average and extremes of the length of therapy
necessary to achieve this degree of risk reduction or symptom
improvement should be presented. The concept of time to ben-
efit from a therapy is essential for patients with competing risks
who may have shortened life expectancy (85). The concept of
“payoff time” may provide a method of tailoring guidelines to
individual patients, and this will be influenced by individuals’
values and preferences (83).

Fifth, guidelines should address interactions that are common
or important given the prevalence of specific comorbidities. These
potential interactions between a comorbidity and drugs for COPD,
or between a drug for COPD and a drug for a comorbidity, or be-
tween COPD and a drug for a comorbidity, or between nonphar-
macologic therapeutic recommendations, require explication.

A critical question for a patient with COPD and one or more
comorbidities is what are the patient’s goals or priorities for care
and treatment? All of the above questions are necessary to
consider in determining priorities in an individual with COPD.
There is an increasing body of evidence that clinicians do not
always prioritize correctly even when there is a reasonable body
of evidence to guide these complex decisions (86, 87). In prac-
tice, prioritization for an individual patient requires syntheses of
evidence within or across conditions. However, another critical
piece must come from the patient (Table 3).

Guidelines should describe that patient preferences should al-
ways be included in discussions of goals and the selection of man-
agement decisions and that the patient’s preference should be
incorporated in decisions. Guidelines should provide simple sum-
maries of risk and benefits of therapies in language that users of
guidelines can communicate with patients. Recognition that pa-
tient preferences affect treatment regimens throughout the course
of the disease and long before end-of-life discussions is essential.
Clinicians need to know the information that they would commu-
nicate with patients such as “this therapy reduces the risk of a hos-
pitalization for COPD of the next year from y to z for people like
you” or “this therapy made 50% of people who only had COPD
(without other conditions contributing to shortness of breath like
you have) feel less short of breath when they walked.” For exam-
ple, decision analysis of the risks and benefits of warfarin use
discussed with older persons with atrial fibrillation led to poor
agreement with recommendations derived from guidelines, sug-
gesting that even with excellent information and collaborative
decision-making, patients may not always choose to follow guide-
line recommendations (88). There is often little information in
guidelines on how to discuss risks, benefits in patient-friendly lan-
guage to elicit preferences (89).

Feasibility, which is primarily driven by available resources, of
implementing guideline recommendations must also be consid-
ered closely in the context of patients with multiple comorbidities.
One facet of feasibility is medication regimen complexity (58).
Methods for simplification of COPD regimens should be pre-
sented as well as discussion of the trade-offs of simplification
(i.e., once per day tiotropium is more effective but also more
expensive than the ipratropium 4 times per day).

Building on this, discussion of patient preferences should in-
clude the burdens of therapies and other barriers to adherence—

for example, taking diuretics may make getting out and exer-
cising or socializing difficult. Finally, how guidelines should best
address comorbidities requires further study and initiatives to
address this issue are underway (90).

5. What Are the Implications of a Population of Older Patients

with Comorbidities in Designing Clinical Trials?

The patients in clinical trials that are the foundation of our cur-
rent evidence base do not adequately reflect the true population
of people with any chronic disease in terms of burden of multiple
comorbidities (69). Similar to trials for other chronic conditions,
older patients and patients with major comorbidities are specif-
ically excluded from most clinical trials conducted in patients
with COPD (91–94). Fortunately, the number of trials with ex-
plicit age exclusions for older patients has decreased. However,
the percent of older patients in trials does not yet approach the
percent of the overall population who are older (69, 95, 96).
While age exclusions have decreased, there is some evidence
to suggest that exclusions for comorbidities have increased. For
example, the number of heart failure trials excluding partici-
pants with specific comorbidities increased from 1985 to 1999,
with more than half of such trials excluding people with major
hepatic, renal, or hematologic comorbidities (68). Again, two
recent large and long COPD trials (i.e., HEALTH TORCH
and UPLIFT) excluded patients with cardiovascular comorbid-
ity (93, 94) and, thus, developing recommendations for patients
with COPD and cardiovascular disease requires careful consid-
eration of the directness of the evidence (see Table 3).

Exclusion and inclusion criteria are less important than who
is the “average” patient in a trial; if there are few exclusion
criteria, but if few people with comorbidities are actually en-
rolled, the results are still of questionable relevance to patients
with multiple comorbidities (78). Another critical issue is that
synthesizing trial results with limited generalizability to the true
population with the condition may produce inappropriate
guidelines for prevalent subgroups seen in practice (97) due to
heterogeneity of treatment effects, defined as the “magnitude of
the variation of individual treatment effects across a population”
(78). A clinical trial that includes a more heterogeneous popu-
lation may also see more heterogeneity of treatment effects.
Average effects are not always useful, as they can represent
harm to some patients, little benefit to patients who were at
low risk to begin with, and a great deal of benefit to others.

Strategies for managing and understanding heterogeneity of
treatment effects have been described (79, 80, 97, 98). These

Figure 2. Sample 1: centered, but fails to reflect the diversity of the

population. Sample 2: individuals who much more benefit from treat-

ment than do average members of the population. Sample 3: broadly

representative of the population in terms of risk, responsiveness, and
vulnerability. Reprinted by permission from Reference 78.
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include pretrial identification of risk groups; definition of a priori
hypotheses; hypotheses about the direction of subgroup effects,
including those at risk for poor outcomes; redesign of trials to
allow for adequate power for pre-planned key subgroup analy-
ses and analyses of heterogeneity of treatment effects; and
learning from longitudinal observational studies to inform gen-
eralizability (Figure 2).

CONCLUSIONS

Few guidelines have explicitly considered patients with multiple
comorbidities (58). Detailed methods for developing recommen-
dations for patients with multiple comorbidities are lacking.
Implementing single disease guidelines presents important chal-
lenges to the clinician treating not the average clinical trial pa-
tient, but the population of patients with COPD who frequently
have multiple comorbidities. We used COPD as an example for
a chronic disease in this and other manuscripts in this series, and
we focused mainly on nonrespiratory comorbidities. The overlap
between COPD and respiratory comorbidities such as lung car-
cinoma, bronchiectasis, and asthma has been extensively dis-
cussed in the literature reported in COPD guidelines (54). The
issues raised in this article provide a basis for a framework (Table
3) that will facilitate the integration of multiple comorbidities in
the formulation and application of recommendations. We believe
that it is time to tackle this issue in more depth. A critical step is
the use of broader enrollment criteria and appropriate methods
in randomized trials to ensure that the clinical research evidence
directly addresses the populations for whom clinicians provide
care in their clinical practice.
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Moving from Evidence to Developing Recommendations
in Guidelines
Article 11 in Integrating and Coordinating Efforts in COPD Guideline
Development. An Official ATS/ERS Workshop Report

Holger J. Schünemann, Andy D. Oxman, Elie A. Akl, Jan L. Brozek, Victor M. Montori, John Heffner,
Suzanne Hill, Mark Woodhead, Doug Campos-Outcalt, Phil Alderson, Thomas Woitalla,
Milo A. Puhan, Yngve Falck-Ytter, Jean Bousquet, and Gordon Guyatt; on behalf of the ATS/ERS
Ad Hoc Committee on Integrating and Coordinating Efforts in COPD Guideline Development

Introduction: Professional societies, like many other organizations
around the world, have recognized the need to use more rigorous
processes to ensure that healthcare recommendations are informed
by the best available research evidence. This is the 11th of a series of
14 articles that methodologists and researchers from around the
world prepared to advise guideline developers for respiratory and
other diseases on how to achieve this goal. For this article, we devel-
oped five key questions and updated a review of the literature on
moving from evidence to recommendations.
Methods: We addressed the following specific questions.

1. What is the strength of a recommendation and what deter-
mines the strength?

2. What are the implications of strong and weak recommenda-
tions for patients, clinicians, and policy makers?

3. Should guideline panels make recommendations in the face
of very low-quality evidence?

4. Under which circumstances should guideline panels make
research recommendations?

5. How should recommendations be formulated and pre-
sented?

WesearchedPubMedandotherdatabasesofmethodological stud-
ies for existing systematic reviews and relevant methodological re-
search.Wedid not conduct systematic reviews ourselves. Our conclu-
sionsarebasedonavailableevidence,considerationofwhatguideline
developers are doing, and pre- and postworkshop discussions.
Results and Discussion: The strength of a recommendation reflects
the extent to which guideline developers can, across the range of
patients forwhomthe recommendations are intended, be confident
that the desirable effects of following the recommendation out-
weigh the undesirable effects. Four factors influence the strength
of a recommendation: thequality of evidence supporting the recom-
mendation, the balance between desirable and undesirable effects,
the uncertainty or variability of patient values and preferences, and
costs. Strongandweak (alsocalled“conditional”) recommendations

have distinct implications for patients, clinicians, and policymakers.
Adherence to strong recommendations or, in the case of weak (con-
ditional) recommendations, documentation of discussion or shared
decisionmakingwith apatient,mightbeusedasqualitymeasuresor
performance indicators.
Clinicians desire guidance regardless of the quality of the under-

lying evidence. Very low-quality evidence should ideally result in
either appropriately labeled recommendations (i.e., as based on
very low-quality evidence) or a statement that the guideline panel
did not reach consensus on the recommendation due to the lack of
confidence in the effect estimates. However, guideline panels often
havemore resources, time, and information than practicing clinicians.
Therefore, they may be in a position to use their best judgments to
make recommendationsevenwhenthere is very low-qualityevidence,
although some guideline developers disagree with this approach and
preferageneral approachofnotmaking recommendations in the face
of very low-quality evidence.
Guideline panels should consider making research recommenda-

tions when there is important uncertainty about the desirable and
undesirable effects of an intervention, further research could reduce
that uncertainty, and the potential benefits and savings of reducing
the uncertainty outweigh the potential harms of not making the
research recommendation. Recommendations for additional research
should be as precise and specific as possible.

INTRODUCTION

Professional societies, like many other organizations around the
world, have recognized the need to use more rigorous processes
to ensure that healthcare recommendations are informed by the
best available research evidence. A topic of increasing interest
and consensus relates to the factors beyond the quality of evidence
that guideline developers should consider while developing and de-
termining the strength of a recommendation in practice guidelines.

Guideline developers make recommendations to administer,
or not administer, an intervention ormanagement strategy on the
basis of trade-offs between desirable and undesirable (i.e., including
harms of an intervention and required resources) effects. If the de-
sirable consequences outweigh the undesirable consequences, guide-
line panels will recommend that clinicians offer an intervention to
appropriately selected patients. Conversely, if the downsides out-
weigh the benefits, the guidelines will recommend against the use
of the intervention.

WHAT ARE PROFESSIONAL SOCIETIES AND OTHER
ORGANIZATIONS DOING NOW?

Increasingly, organizations that develop guidelines use a grading
system to express the quality of evidence and the strength of a rec-
ommendation. Although professional societies use a variety of sys-
tems and methods for moving from evidence to recommendations,
many of them are based on two prominent grading approaches: the
system derived from the Canadian Task Force on the Periodic
Health Examination (1, 2) and a successor of that system, the
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approach suggested by the Oxford Centre for Evidence-based
Medicine (3). The major limitations of these systems are that they
do not separate the assessment and judgments about quality of
evidence from the strength of a recommendation and they rely on
study design and/or risk of bias as the main indicators of quality.

Evidence alone should not determine the strength of recom-
mendations. Guideline groups have fallen into this trap. They
apply systems that do not explicitly describe the strength of a rec-
ommendation, or it is implied that the quality-of-evidence grade
conveys all of the certainty or uncertainty that a guideline panel
has about a given recommendation.

For instance, guidelines make statements such as “Levels of
evidence are assigned to management recommendations where
appropriate .. Evidence levels are indicated in boldface type
enclosed in parentheses after the relevant statement – e.g.,
Evidence A.” This guidance lacks clarity because of other fac-
tors beyond the quality of research evidence that influence the
strength of recommendations; in particular, the closeness of the
trade-off between the benefits and downsides of the intervention
and the values and preferences of patients. When there is high-
quality evidence showing a close balance of benefits and down-
sides, then a recommendation or its implementation will largely
depend on the values and preferences people place on the man-
agement options being compared. If, however, the highest grade
of the quality of evidence is assigned to such a recommendation
as a sole factor for that recommendation, judgments about trade-
offs and values will not be transparent, and this approach to
grading recommendations may be misleading. Moreover, this ap-
proach may be misleading in relationship to the quality of the
evidence if there is, for example, high-quality evidence for short-
term benefits and low-quality evidence for important adverse
effects and long-term effects unless there is a clear indication that
the evidence grade refers to only one of the outcomes.

Consider, for instance, the use of lung volume reduction sur-
gery (LVRS) for severe emphysema. Results of the only large-
scale, well-executed randomized controlled trial to date indicate
that lung resection, when combined with medical therapy, does
not affect overall survival, although exercise capacity, quality of
life, and other functional outcomes at 2 years were improved
compared with medical therapy alone in some patient groups
(4). However, surgery increases the risk of short-term mortality
(5.2 vs. 1.5% at 90 d). In addition, the beneficial effects of
surgery on functional outcomes appear to diminish with time.
Thus, whereas some patients would be enthusiastic about un-
dergoing LVRS because of the anticipated benefit in exercise
capacity and quality of life, others who fear the risk of higher
mortality in the early postsurgical phase may be less so. The
Global Initiative for Chronic Obstructive Lung Disease
(GOLD) states “Although the results of the large multicenter
study showed some very positive results in a select group of
patients, LVRS is an expensive palliative surgical procedure
and can be recommended in only carefully selected patients”
(5). Although most statements and recommendations in the
current GOLD guidelines received a grade for the quality of
evidence, this recommendation was not graded. Following the
grading system used in GOLD and most existing systems, the
underlying evidence would be labeled as high because it is
based on randomized trials. However, fully informed patients
who are offered LVRS for severe emphysema are likely to
make different choices regarding this procedure; guideline pan-
els should, despite the high-quality evidence, suggest a weak
(also known as “conditional”) recommendation.

In grading systems in which the grade of the recommendation
depends only on the quality of evidence, a grade could be mis-
leading if it is not accompanied by a clear description that the ben-
efits and downsides are finely balanced. When grades are lacking,

consumers of the recommendation are left with uncertainty as to
what the lack of a grade indicates. Ungraded recommendations, in
situations where there is uncertainty about whether the desirable
consequences of adhering to the recommendation outweigh the
undesirable ones, may be interpreted as strong recommendations.
In other words, ungraded recommendations may be interpreted as
“must not dos,” or as “must dos,” implemented by clinicians, and
used as performance measures, even though large proportions of
patients would not favor these options if they were fully informed.
To overcome such issues, the American Thoracic Society (ATS),
European Respiratory Society (ERS), and over 60 organizations
worldwide have adopted the Grading of Recommendations, As-
sessment, Development, and Evaluation (GRADE) approach for
evaluating the quality of evidence and grading the strength of
recommendations.

In June 2007, the ATS and ERS convened an international
workshop of methodologists, clinicians, and researchers from
around the world to address open questions in guideline devel-
opment and to coordinate efforts in guideline development for
COPD and other diseases (6). Participants completed the work
during the subsequent 4 years to develop advice. This is the 11th
of a series of 14 articles resulting from this workshop. This article
advises guideline developers for respiratory and other diseases on
the factors beyond the quality of evidence that guideline devel-
opers should consider when making recommendations and de-
termining the strength of recommendations.

Related questions about grading the quality of evidence, de-
termining which outcomes are important, and reporting guide-
lines are addressed in other articles in this series (7–9).

METHODS

The authors of this article developed and discussed the key ques-
tions described in Table 1.

We updated prior reviews of the literature on grading recom-
mendations and factors influencing recommendations that
addressed some of the key questions (10, 11). We conducted
the initial update of the literature review in June 2007 and then
repeated it in April 2011, searching PubMed for existing system-
atic reviews and relevant methodological research related to the
identified questions. Search terms used for the update included
“Practice Guideline”[Publication Type] OR “Guideline”[Publi-
cation Type] OR “Guidelines as Topic”[MeSH] AND evidence
AND recommendations, which yielded 2,470 citations. We did
not conduct systematic reviews ourselves. We also relied on prior
evaluations of electronic databases and systematic reviews that
suggested that the GRADE approach incorporates desired fea-
tures of a grading system (11, 12).

We focused on the GRADE approach to grading the strength
of recommendations, as well as the factors influencing it, because
it provides guidance for going from the evidence to recommen-
dations. And, in the context of the description of the GRADE
approach, we also refer to the U.S. Preventive Services Task
Force (USPSTF) approach and other approaches if they present

TABLE 1. QUESTIONS ADDRESSED REGARDING MOVING FROM
EVIDENCE TO RECOMMENDATIONS

1. What is the “strength of a recommendation” and what determines the

strength?

2. What are the implications of strong and weak recommendations for patients,

clinicians and policy makers?

3. Should guideline panels make recommendations in the face of very low-quality

evidence?

4. Under which circumstances should guideline panels make research

recommendations?

5. How should recommendations be formulated and presented?

Schünemann, Oxman, Akl, et al.: Moving from Evidence to Developing Recommendations in Guidelines 283



substantial additional factors that GRADE does not consider or
if they are particularly new.

Our conclusions are based on the available evidence related
to grading systems, consideration of what guideline developers
are doing, workshop discussions, and the work of the GRADE
Working Group (11, 13). The latter includes approximately 40
working group meetings and correspondence over the past 11
years, discussions with participants at international GRADE
workshops, and feedback from users of the GRADE system
(14–19). Another rationale for describing the GRADE approach
in detail is that some of what has been written about GRADE is
already out of date or based on an incomplete or inaccurate
description of the GRADE Working Group’s work (20).

RESULTS AND DISCUSSION

1. What Is the Strength of a Recommendation

and What Determines the Strength?

Based on the GRADE approach, the strength of a recommenda-
tion reflects the extent towhich guideline developers are confident
that the desirable effects of adherence to the recommendation
outweigh the undesirable effects. Alternatively, if considering
two ormore possible management strategies (including diagnostic
tests), a recommendation’s strength represents the guideline
developers’ confidence that the net benefit clearly favors the rec-
ommended option. Desirable effects can include decreased mor-
tality and morbidity, improved quality of life, less burden, and
savings. Undesirable effects can include harms, more burden,
and costs. Burdens are the demands of adhering to a recommen-
dation that patients or caregivers (e.g., family) may dislike, such
as having to adhere to a medication schedule, the inconvenience
of going to the doctor’s office, or having to carry around an oxygen
tank to receive supplemental oxygen for respiratory disease.

Given the continuous nature of the balance of desirable and
undesirable consequences, the strength of recommendation could
be conceptualized on a continuous scale. Indeed, previous grading
systems have sometimes used complex systems of recommen-
dations with up to nine categories of strength of recommendations
(21). GRADE has taken an approach with two categories
(“strong” and “conditional/weak,” where weak and conditional
are alternative terms for the same category), which can be either
for or against a management strategy (a total of four categories).
Although in this article, we will use the terms strong and condi-
tional (weak) recommendations, guideline panels may choose dif-
ferent terminology to characterize the two categories of strength,
such as the term “weak” instead of the term “conditional.”

When using GRADE, panel members make a strong recom-
mendation when they are confident that the desirable effects
of adherence to a recommendation outweigh the undesirable
effects. Such confidence usually requires high-quality evidence
providing precise estimates of benefits and downsides, and a clear
difference between the magnitude of benefits and downsides (e.g.,
a recommendation for oxygen therapy in patients with severe
COPD complicated by hypoxemia). Panel members make a weak
recommendation when they believe that the desirable effects of
adherence to a recommendation likely outweigh the undesirable
effects, but they are not confident. Thus, if guideline developers
believe that benefits and downsides are finely balanced, or appre-
ciable uncertainty exists about the magnitude of the benefits and/
or downsides, they can offer a weak recommendation for or
against a management strategy (e.g., acetylcysteine for the sub-
group of COPD patients not receiving inhaled steroids).
The basis for recommendations. Clinical practice guidelines

are intended for typical patients, but clinicians are becoming in-
creasingly aware of the importance of individual patient values
and preferences and other factors in clinical decision making.

In other words, although different guideline developers who at-
tempt to achieve complete and unbiased summaries face the same
evidence, factors that influence the strength of recommendation
may be much more context and patient dependent. Approaches
to integrating patient values and preferences have limitations,
and appropriate methods should be applied (e.g., decision aids
on the individual level or population-based values on a population
level). However, the basis for an evidence-based guideline is a com-
plete summary of the evidence, ideally presented as an evidence
profile that provides estimates of the magnitude of desirable
and undesirable consequences of an intervention and our confi-
dence in those estimates (Table 2). These evidence profiles
typically would require little adjustment for guideline devel-
opment by different organizations and could be prepared centrally
through coordinated efforts, such as by authors of systematic
reviews (6, 22, 23).

Once an adequate summary of the evidence is available, con-
sideration must be given regarding how best to present that in-
formation to the guideline panel.
Factors that influence the strength of a recommendation. QUAL-

ITY OF EVIDENCE. The first factor that determines the strength of
a recommendation is the quality of the evidence (Table 3). The
quality of evidence reflects our confidence in the estimates of
effects. If guideline panels are uncertain of the magnitude of the
benefits and harms of an intervention, it is unlikely they can
make a strong recommendation for that intervention. Thus,
even when there is an apparent large gradient in the balance
of advantages and disadvantages, guideline developers will be
appropriately reluctant to offer a strong recommendation for an
intervention if the quality of the evidence is low.

For example, a systematic review found that oral bacterial
extracts reduced COPD exacerbations with a relative risk of
0.66 (24). This estimate was, however, imprecise with a large
confidence interval that included 1 (0.41–1.08). The reviewers
also reported heterogeneity among the three included studies.
The three included studies also suffered from a number of
methodological limitations: no reporting of random allocation
or allocation concealment in one trial and no reporting of
intention-to-treat analysis in two. The imprecision, the inconsis-
tency, and the study limitations reduce the extent to which we
can be confident in the estimates of reduction of COPD exac-
erbation. As a consequence, we cannot be confident that the
desirable effects of adherence to a recommendation to use oral
bacterial extracts would outweigh the undesirable effects.

THE BALANCE BETWEEN DESIRABLE AND UNDESIRABLE EFFECTS.
The second factor determining the strength of a recommendation
is the balance between the desirable and undesirable consequen-
ces of the alternative management strategies, based on the best
estimates of those consequences. Consider inhaled corticoste-
roids as a treatment option for a 65-year-old patient with mild
COPD and frequent exacerbations. This individual’s risk for
suffering an exacerbation in the next year may be 20%. Con-
sidering the relative risk reduction of inhaled corticosteroids
for reducing exacerbations (relative risk, 0.76; 95% confidence
interval, 0.72–0.80) and this baseline risk, one can derive a sim-
plified absolute magnitude of the effect (25). Inhaled cortico-
steroids, relative to placebo, would reduce the absolute risk by
approximately 4.8% [20% 2 (0.76 3 20%)]. Some patients who
are very averse to experiencing an exacerbation may consider
the downsides of inhaled corticosteroids (oral thrush, fracture,
and burden of using inhalers) well worth it. Given the relatively
narrow confidence interval around the relative risk reduction,
one could make a strong recommendation for using inhaled cor-
ticosteroids if all patients were equally averse to exacerbations.
On the other hand, if the baseline risk for an exacerbation is 5%,
the absolute risk reduction is only 1.2% [5%2 (0.763 5%)], but
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the possible harms and treatment burden remain unchanged.
Fewer patients with lower baseline risk would make the choice
of taking inhaled steroids. The right choice under such circum-
stances is not self-evident and is likely to differ between patients.

When advantages and disadvantages are closely balanced,
a weak recommendation becomes appropriate. Furthermore,
if the guideline panel judges that the balance between desirable
and undesirable effects varies by baseline risk, it can issue sep-
arate recommendations for groups with different baseline risks
when tools for risk stratification are available for the guideline
users (26, 27).

Aswith all other aspects of a grading system, there exists a ten-
sion between the important goal of simplicity and the danger of

oversimplification. We have presented the trade-off between
advantages and disadvantages as a dichotomy, although it is
a continuum. The arguments for this simplification are that it
can help to make the underlying judgments more transparent,
and more importantly, there are clear interpretations and impli-
cations for each category, as we will describe below.

UNCERTAINTY OR VARIABILITY OF PATIENT VALUES AND PREFER-

ENCES. The third determinant of the strength of recommendation
is uncertainty, or variability, concerning values and preferences.
Given that there will always be advantages and disadvantages
of alternativemanagement strategies, how a guideline panel values
benefits, risks, and burden is key to any recommendation, and the
strength of the recommendation. Ideally guideline panels (and

TABLE 3. DETERMINANTS OF STRENGTH OF RECOMMENDATION

Factors that can strengthen the strength of a recommendation Comment

Quality of the evidence The higher the quality of evidence, the more likely is a strong recommendation.

Balance between desirable and undesirable effects The larger the difference between the desirable and undesirable consequences, the

more likely a strong recommendation is warranted. The smaller the net benefit and

the lower certainty for that benefit, the more likely is a weak recommendation

warranted.

Values and preferences The greater the variability in values and preferences, or uncertainty in values and

preferences, the more likely is a weak recommendation warranted.

Costs (resource allocation) The higher the costs of an intervention—that is, the more resources consumed—the

less likely is a strong recommendation warranted

TABLE 2. GRADE EVIDENCE PROFILE: SHOULD RESPIRATORY REHABILITATION BE USED IN PATIENTS WITH RECENT COPD
EXACERBATION?

Author(s): Yngve Falck-Ytter, Jan Brozek, Milo Puhan, and Holger Schünemann.

Date: August 16, 2011.

Question: Should pulmonary rehabilitation vs. usual community care be used for COPD with recent exacerbation?

Settings: Outpatient.

Bibliography: Puhan M, Scharplatz M, Troosters T, Walters EH, Steurer J. Pulmonary rehabilitation following exacerbations of chronic obstructive pulmonary disease. Cochrane Database Syst Rev

2011;(10):CD005305.

Quality Assessment No. of Patients Effect

No. of

studies Design Limitations Inconsistency Indirectness Imprecision

Other

Considerations

Pulmonary

Rehabilitation

Usual Community

Care

Relative

OR (95% CI)

Absolute

(95% CI) Quality Importance

Hospital admission (follow-up 3–18 mo)

6 Randomized

trials

No serious

limitations

No serious

inconsistency

No serious

indirectness

No serious

imprecision

None 20/124 (16.1%) 51/126 (40.5%) 0.22 (0.08–0.58) 275 (122–353)

fewer per 1,000

ÅÅÅÅ
High

Critical

Mortality (follow-up 3–48 mo)

3 Randomized

trials

No serious

limitations

No serious

inconsistency

No serious

indirectness

Serious* None 8/58 (13.8%)† 10%† 0.28 (0.1–0.84) 70 (15–89)

fewer per 1,000

ÅÅÅΟ
Moderate

Critical

50%† 281 (43–409)

fewer per 1,000

Quality of life (CRQ) dyspnea (follow-up 12 and 76 wk; measured with: CRQ‡; range of scores: 1–7; better indicated by higher values)

5 Randomized

trials

No serious

limitations

No serious

inconsistency

No serious

indirectness

Seriousx None 128 130 — MD 0.97 (0.35–1.58)

higher

ÅÅÅΟ
Moderate

Critical

Quality of life (SGRQ) total (follow-up 12 and 26 wk; measured with: SGRQk; range of scores: 0–100; better indicated by lower values)

3 Randomized

trials

No serious

limitations

No serious

inconsistency

No serious

indirectness

Seriousx None 63 64 — MD 9.88 (5.37–14.4)

lower

ÅÅÅΟ
Moderate

Critical

Ambulation (as measured by 6MWD) (follow-up 1–208 wk¶; measured with: distance in meters**; better indicated by higher values)

6 Randomized

trials

No serious

limitations

No serious

inconsistency††
No serious

indirectness

Seriousx None 165 134 — MD 77.7 (12.21–143.2)

higher

ÅÅÅΟ
Moderate

Critical

Resource use—not reported

0 — — — — — None — — — —

Definition of abbreviations: 6MWD ¼ 6-min walking distance; CRQ ¼ Chronic Respiratory Questionnaire; MD ¼ mean difference; MID ¼ minimal important difference;

No. ¼ number; SGRQ ¼ St. George’s Respiratory Questionnaire.

*Only 23 events total.
yMedian of baseline risk in studies used for low-risk estimate. High-risk estimate of 50% based on study with 4 years of follow-up. Control group risk is based on the

mean across trials.
zCRQ: MID 0.5, moderate effect 1.0, large effect 1.5.
x Sample size substantially lower than 400.
k SGRQ: MID 4, moderate effect 8, large effect 12.
¶ 76 wk, 11 d, 6 wk, and 208 wk, in the four trials, respectively.

** 6MWD: MID is 35 (30–42) m or 10% change of baseline 6MWD.
yyAlthough I square is 89%, this significant heterogeneity is likely due to large differences in baseline severity (baseline 6MWD).
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TABLE 4. EVIDENCE TO RECOMMENDATION TABLE (HYPOTHETICAL EXAMPLE): ENHANCING TRANSPARENCY WHEN MOVING FROM
EVIDENCE TO RECOMMENDATIONS

Question/Recommendation: Should pulmonary rehabilitation vs. usual community care be used for COPD with recent exacerbation?

Population: Patients with COPD and recent exacerbation of their disease

Intervention: Pulmonary rehabilitation versus no rehabilitation

Setting (if relevant): Outpatient

Decision Domain
Judgment Summary of Reason

for Judgment Explanation Subdomains Influencing Judgment

Yes No

QoE: X ÅÅÅO (Moderate) There is moderate- (mortality,

function, and quality-of-life

outcomes) to high-

(hospitalizations) quality

evidence.

QoE for benefits:

Is there high- or moderate-quality

evidence?

Moderate to high

The higher the quality of evidence,

the more likely is a strong

recommendation.

QoE for harms:

Harms not explicitly

evaluated, but mortality

included

QoE for

resource use:

Resource use not explicitly

evaluated

Key reasons for down-

or upgrading?

Imprecision was a reason

for downgrading for most

critical outcomes

All critical outcomes

measured?

Harms and resources not

explicitly evaluated

Balance of benefits versus harms

and burdens:

X There is considerable

benefit while little

clinical harm or

downsides are

expected.

There is a significant reduction in

hospital admissions (OR, 0.22,

95% CI, 0.08–0.58) with 275

(95% CI, 122–353) fewer per

1,000 patients for a baseline

risk of approximately 40%.

Baseline risk for benefits:

Are you confident that the benefits

outweigh the harms and burden

or vice versa?

Mortality during follow-up of

3–48 mo) was significantly

reduced (OR, 0.28, 95%

CI, 0.1–0.84) with 70 (95%

CI, 15–89) fewer per 1,000

for a control group risk of 13%.

d Is the baseline risk similar

across subgroups?

The larger the difference between

the benefits and harms and the

certainty around that difference,

the more likely is a strong

recommendation. The smaller the

net benefit or net harm and the

lower the certainty for

that net effect, the more likely is

a conditional/weak recommendation.

d Should there be separate

recommendations for

subgroups?

Quality of life (CRQ) dyspnea,

ambulation (as measured by 6-min

walking distance) improved on

average more in the pulmonary

rehabilitation group than in the

control group, and this difference

exceeded minimal important

difference for each of these

outcomes.

Baseline risk for harm

and burden?

d Is the baseline risk similar

across subgroups?

d Should there be separate

recommendations for

subgroups?

Relative risk for benefits

and harms:

d Are the relative

benefits large?

d Are the relative harms large?

Requirement for modeling:

Is there a lot of extrapolation

and modeling required for these

outcomes?

Values and preferences: X Benefits much higher

valued than expected

minor harms.

A high value was placed on avoiding

hospitalizations and mortality as well

as improving quality of life.

Perspective taken:

Are you confident about the assumed or

identified relative values, and are they

similar across the target population? A low value was placed on possible

adverse events.

Patients or public

Source of values:

The more certainty or similarity in

values and preferences, the more

likely a strong recommendation.

Guideline panel assessment

Source of variability if any:

Not a lot of variability

Method for determining values

satisfactory for this

recommendation:

Yes, given the expected small

variability and difference between

guideline panel and patients

(Continued )
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their recommendations) would be informed by the best evidence
about values and preferences that is directly obtained frompatients
or the public. Frequently, however, guideline panels must act on
behalf of the target population and make assumptions about the
underlying values and preferences. These assumptions must
be transparently described. Regardless, one could argue that
there is always large uncertainty about values and preferences.
However, there is some systematic study of values and prefer-
ences, and clinicians’ experience with patients provides addi-
tional insight. For example, consider patients with a COPD
exacerbation that is severe enough to require mechanical ven-
tilation. One could easily assume that the potential benefits of
mechanical ventilation (a reduction of the rate of an almost
certain mortality) outweigh the potential downsides (e.g.,
pneumonia and discomfort) (28). However, patients vary sig-
nificantly in terms of their preferences for receiving mechan-
ical ventilation because of the different values they ascribe to
the potential benefits, downsides, or both. For this reason, it is
unlikely that a guideline panel would strongly recommend me-
chanical ventilation for all COPD patients with severe respiratory
failure, despite the clear survival benefit. A strong recommenda-
tion could be issued, however, that patients or their proxies re-
ceive information allowing an informed choice.

COSTS OR RESOURCE USE. The final determinant of the strength
of a recommendation is cost or resource use. One could consider
resource use as one of the outcomes when balancing positive and
negative consequences of competing management strategies.
Cost, however, is much more variable over time, geographic
areas, and implications than are other outcomes. For example,
generic drugs may be less costly than patented drugs, and charges
for the same drug differ widely across jurisdictions. In addition,
the implications of the used resource vary widely. For instance,
a year’s prescription of a drug may pay for a single nurse’s salary
in the United States, 10 nurses’ salaries in Romania, and 30 nurses’
salaries in India.

Thus, while higher costs will reduce the likelihood of a strong
recommendation in favor of a particular intervention, the context

of the recommendation will be critical. In considering resource al-
location issues, guideline panels must thus be very specific about
the setting towhich a recommendation applies and the perspective
that is used (e.g., which costswere considered andwhether a health
system or a payer perspective was taken). Furthermore, recom-
mendations that are heavily influenced by costs are likely to
change over time as resource implications change. Table 4 pro-
vides an example for transparently documenting the judgments
and reasons of panels when moving from from evidence to rec-
ommendations.
How do other organizations make recommendations?. Many

organizations (e.g., American College of Physicians, American
College of Chest Physicians, World Health Organization [WHO],
and National Institutes of Health and Clinical Excellence) use the
GRADE or nearly identical approaches (17, 29–32). Others, like
the USPSTF approach, are very similar. For example, the USPSTF
estimates the magnitude of benefits and harms, and synthesizes
these assessments into an estimate of the magnitude of net ben-
efit. It then weighs the balance of the benefits (often quantified in
terms of lives extended or illness events averted) against the
harms, possibly measured in terms of the health consequences
of false-positive screening tests or adverse effects of treatment.
The Task Force provides the example of prophylactic aspirin
therapy among men, for which the benefits include fewer coronary
heart events and the harms include more major gastrointestinal
bleeding episodes (33). Although quantitative approaches for
benefit and harm assessment exist (e.g., multicriterion decision
analysis, net number of events prevented, or probabilistic simu-
lation), the USPSTF recognizes that such analyses can be com-
plex. Given the results of an outcomes table, the USPSTF then
categorizes the magnitude of net benefit as substantial, moderate,
small, or zero/negative. This last category refers to preventive
measures that, if implemented in the general primary care
population, can be expected to achieve no net benefit or to
result in overall harm. Despite the quantity of objective evi-
dence reviewed, the USPSTF must use judgment in determin-
ing final estimates of net benefit; outcomes tables help make this

TABLE 4. (CONTINUED)

Decision Domain
Judgment Summary of Reason

for Judgment Explanation Subdomains Influencing Judgment

Yes No

Resource implications: X Resources required are

worth the net benefit

considering the benefit

on mortality and

hospitalizations.

There are resources required to provide

pulmonary rehabilitation, but these

resources are worth the expected

benefits, and downstream treatment

costs for COPD exacerbations such

as hospitalizations are avoided.

What are the cost per

resource unit?Are the resources worth the expected

net benefit from following the

recommendation?
Although not evaluated here, a

hospital bed per day is typically

considered to be $800. Rehabilitation

cost are approximately $3,000 to

5,000 per program per patient.

Feasibility:

The lower the cost of an intervention

compared with the alternative, and

other costs related to the decision—

that is, the fewer resources

consumed—the more likely is a strong

recommendation in favor of that

intervention.

Is this intervention generally available?

Opportunity cost:

Is this intervention and its effects

worth withdrawing or not allocating

resources from other interventions?

Differences across settings:

Is there lots of variability in resource

requirements across settings?

Overall strength of recommendation Strong The guideline panel recommends that patients with recent exacerbations of their COPD undergo pulmonary

rehabilitation. (NOTE: this is a hypothetical recommendation developed for this article and not intended for

clinical decision making.)

Remarks This recommendation places a high value on the benefits that can be expected (mortality reduction, reduction in

hospitalizations, and improvement in quality of life) and a relatively low value on the required resources. All patients

should receive recommended usual care in addition to rehabilitation. (NOTE: this is a hypothetical recommendation

developed for this article and not intended for clinical decision making.)

Definition of abbreviations: CI ¼ confidence interval; COPD ¼ chronic obstructive pulmonary disease; CRQ ¼ Chronic Respiratory Questionnaire; OR ¼ odds ratio;

QoE ¼ quality of evidence.
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judgment explicit and transparent. The USPSTF can rarely, if
ever, assign an exact magnitude to the benefits or harms of imple-
menting a preventive service. It can, however, put boundaries
around the estimate of net benefits. The upper and lower bound-
ary limits on the net estimated benefit make up a “conceptual
confidence interval.” This range is bound by the best- and worst-
case scenario estimates based on available evidence. The interval
is not meant to have a statistical interpretation. The GRADE
approach is similar in that it considers the worst- and best-case
scenario on the basis of an evidence profile and determines
whether the worst-case scenario would significantly alter the
recommendation; in such cases, a strong recommendation
should not be offered. GRADE suggests that the assumptions
should be described transparently and be based on quantitative
modeling. However, so far, this is infrequently done by groups
using GRADE. In the absence of modeling, the emphasis is on
describing judgments in the most transparent way.

For the carotid artery stenosis screening recommendation,
the USPSTF “bound” the benefits for screening a primary care
population on the basis of population prevalence, screening ac-
curacy, and treatment benefit. Randomized trials specified the
maximum potential benefit from selected individuals having ca-
rotid endarterectomies performed by selected surgeons. The
Task Force concluded that the magnitude of benefits in the pri-
mary care population could not be greater than the magnitude
shown in the randomized controlled trials and would probably
be smaller in real-world settings. In general, the Task Force
believes that preventive services graded as either A or B should
be provided to eligible patients, those with a C grade should not be
offered routinely, and D-grade services should not be provided.
Services for which the certainty of the evidence is low because
of insufficient evidence about net benefit are designated using
an I statement, and no recommendation is made.

The recently described Australian method for formulating
and grading recommendations in evidence-based clinical guide-
lines (FORM) bases its recommendations, like many other sys-
tems, primarily on the trustworthiness of the underlying body of
evidence based on the following five criteria: evidence base (level
of studies and risk of bias), consistency, clinical impact, general-
izability, and applicability (34).

Most systems other than GRADE do not provide clear crite-
ria for when the confidence in observational studies can or should
be increased, particularly in areas where randomized trials are
sparse, such as public health or many of the surgical disciplines
(35). GRADE, despite frequent misconceptions that it focuses
on randomized trials, allows an assessment of the confidence in
the estimates of effect regardless of the underlying basic study
design before moving from evidence to recommendations (36).
Furthermore, GRADE uniquely offers guidance for moderating
confidence in the estimates in the face of problems with the
overall body of evidence, such as evidence of publication bias
and between-study inconsistency.

2. What Are the Implications of Strong and Conditional

(Weak) Recommendations for Patients, Clinicians,

and Policy Makers?

The advantage of GRADE’s binary grading of strength of rec-
ommendations is that it provides clear direction or interpretation
aids for patients, clinicians, and policy makers. The implications of
a strong recommendation, such as to use (vs. not to use) anti-
biotics for the treatment of community-acquired pneumonia
in patients with COPD, are:

d For patients and the public: Most individuals in this situ-
ation would want the recommended course of action, and
only a small proportion would not. Formal decision aids

are not likely to be needed to help individuals make deci-
sions consistent with their values and preferences.

d For clinicians and other healthcare providers: Most indi-
viduals should receive the intervention.

d For policy makers: The recommendation can be adapted as
policy in most situations. Adherence to this recommendation
according to the guideline could be used as a quality criterion
or performance indicator.

The implications of a conditional (weak) recommendation, such
as to use LVRS in patients with severe (upper lobe-predominant)
emphysema, are:

d For patients and the public: The majority of individuals in
this situation would want the suggested course of action,
but many would not. Decision aids could be useful in
helping individuals make decisions consistent with their
values and preferences.

d For clinicians and other healthcare providers: Different
choices will be appropriate for different patients, and clini-
cians must help each patient arrive at a management de-
cision consistent with her or his values and preferences.
Decision aids could be useful in helping individuals make
decisions consistent with their values and preferences.

d For policy makers: Policy making will require a more sub-
stantial debate and involvement of many stakeholders.
Adequate documentation of the decision making process
for a conditional (weak) recommendation could be used as
a quality measure, in particular, if the conditional (weak)
recommendation is based on high-quality evidence.

Strong recommendations may not be important from the
patient’s or from the health system perspective. If the choice is
relatively unimportant, some patients may not bother with even
strong recommendations. This is likely, for example, if they are at
low risk and faced with numerous suggestions to change their
lifestyle.

Policy makers and public health officials should consider
a number of issues beyond the strength of a recommendation
and may decide that some strong recommendations that may be
important for individual patients have low priority from a system
or public health perspective. These issues include the prevalence of
the health problem (higher priority to more prevalent conditions);
considerations of equity (higher priority to interventions that ad-
dress health inequities by targeting disadvantaged populations); to-
tal cost to society (lower priority to interventions with very high
total costs); and the potential for improvement in quality of care
(higher priority to under- or overused interventions). Thus, if
guideline panels are addressing funders or health systemmanagers,
they should make transparent the manner in which issues of prev-
alence, equity, cost, and improving quality of care influence their
recommendations.
Performance measures. Practices based on high-quality evi-

dence for which the desirable consequences far exceed undesir-
able consequences with little anticipated variability in patient
values and preferences constitute appropriate candidates for
quality-of-care criteria. When evidence is lower quality, desir-
able and undesirable consequences are more closely balanced,
or values and preferences vary considerably across patients, var-
iable management is reasonable, and management practices
should be considered discretionary and not candidates for qual-
ity assessment. GRADE provides guidance on these matters:
The management options associated with strong recommenda-
tions are particularly good candidates for quality criteria. How-
ever, strong recommendations (and thus performance measures)
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based on low- or very low-quality evidence should be rare. Most
performance measures should be based on high- or moderate-
quality evidence. When a recommendation is conditional (weak),
discussing with patients and families the relative merits of the
alternative management strategies and appropriate documentation
of this interaction may become a quality criterion. The quality
criterion in this case could require evidence that evidence-based
information was shared with patients and that patients were able
to actively deliberate and make decisions in a manner consistent
with their preferences for participation.

3. Should Guideline Panels Make Recommendations

in the Face of Very Low-Quality Evidence?

If guideline panels decide not to develop recommendations in
the face of low- or very low-quality evidence, they fail one of
their fundamental missions: to provide guidance and solutions
for the healthcare provider who requires answers to the ques-
tions. Clinicians would be frustrated by consulting a guideline
that states that there is not good enough evidence to provide
a recommendation. Clinicians would be left with uncertainty de-
spite their eagerness to obtain information about the best course
of action and might quickly become discouraged. Guideline pan-
els typically have more time, resources, and diverse types of ex-
pertise than individual clinicians. Thus, in most instances, they
should use their best judgments to make specific and unambig-
uous recommendations (albeit conditional [weak] ones) and
transparently lay out the judgments they made. Also, higher-
quality evidence may never be obtained, and therefore, physi-
cians need guidance regardless of the quality of the underlying
evidence.

However, some panel members in our workshop discussion
disagreed with this conclusion and believe that no recommenda-
tions should be made when the evidence is considered “insuffi-
cient.” The American College of Physicians, American Academy
of Family Physicians, and USPSTF all use an “insufficient evi-
dence to make a recommendation” category. Workshop partic-
ipants argued that it is too risky for a guideline panel to make
a recommendation based on low- or very low-quality evidence
when there is a substantial risk that the panel decision may be
wrong. Other panel members felt that if this uncertainty and
the potential for being wrong is made clear and transparently
communicated in a conditional (weak) recommendation based
on low- or very low-quality evidence, the benefits would be
greater than the risk of leaving it up to individual clinicians to
make the difficult decisions unassisted by advice from the panel.
Nonetheless, there was agreement that an option not to make
a recommendation should be available for guideline panels.

There is limited evidence about whether guideline consumers
prefer knowing about the underlying strength of a recommenda-
tion and its determinants. We are aware of three such studies,
one of which has not been published. The first study, conducted
by UpToDate, asked a small group of users to compare graded
with nongraded recommendations and explored—in a focus
group setting—reasons for their answers (UpToDate, personal
communication). Users of recommendations preferred know-
ing about the underlying quality of evidence and strength of
recommendations. The second is our own study of a small
group of the general public interested in healthcare issues
(37). Participants preferred to know about the uncertainty re-
lating to outcomes of a treatment or a test, but they were
slightly more interested in knowing about uncertainty relating
to benefits than harms (96% vs. 90%). Participants also
expressed a strong preference to be informed about the quality
of evidence that supports a recommendation (mean rating of
2.5 [95% confidence interval: 2.26–2.73] on a typical 7-point

Likert scale from 23 to 3 where 0 is neutral). The third is
a series of two randomized controlled trials, which investigated
the use of summary-of-findings tables in Cochrane Collabora-
tion’s systematic reviews (that do not make recommendations)
and found that users valued and understood assessments of
the quality of evidence (38, 39). The required time to obtain
information, as well as understanding and accessibility of the
information presented in systematic reviews, all showed favor-
able outcomes in these two studies.

4. Under Which Circumstances Should Guideline Panels

Make Research Recommendations?

Consider a promising intervention associated with potential side
effects and substantial cost. If the evidence available about the
desirable and undesirable effects of this intervention is of very
low to low quality, guideline panels considering this intervention
may be uncertain as to how to proceed.

As we discussed above, one option is to not formulate a rec-
ommendation at all. However, once guideline developers decide
a question is worth asking, they may consider that this is an un-
acceptable position that abdicates their mission to provide guid-
ance (see above).

Alternatively, they could decide to formulate conditional
(weak) recommendations in favor of or against using the in-
tervention in practice without indicating whether additional re-
search is required. This has several risks: prematurely promoting
the use of the intervention, potentially diverting scarce resour-
ces, and exposing patients to harm without benefit. Furthermore,
the existence of the recommendation could discourage funding
agencies from investing resources in the research and patients
from enrolling in the studies.

The third and preferred option is for the panel to recommend
that the intervention be used in the context of research comple-
mented by guidance for what are the best management options
until further research becomes available. This option may pro-
mote the conduct of research to answer important questions, thus
decreasing uncertainty about the optimal way to manage pa-
tients. Panels that are considering this approach need to consider
the relative merits of recommending research versus recom-
mending for or against the intervention. There are no well-
established criteria for guiding panels to make the determination
of whether research should be done. Nonetheless, the following
three criteria must be met for a recommendation to use an inter-
vention in the context of research to be sensible:

1. There must be important uncertainty about the effects of
the intervention (e.g., low- or very low-quality evidence for
either or both the desirable and undesirable consequences).

2. Further research must have the potential to reduce that
uncertainty at a reasonable cost.

3. The potential benefits and savings of reducing the uncer-
tainty outweigh the potential harms and costs of either using
or not using the intervention based on currently available
evidence (40, 41).

Conducting the necessary research should be important
enough to spend research resources, but it is unlikely that a guide-
line panel alone is able to make this decision.

The research recommendations should be detailed regarding
the specific research questions that should be addressed, partic-
ularly which patient-important outcomes should be measured,
and other relevant aspects of what research is needed (42). Such
patient-oriented research about the effectiveness and safety of
interventions will often take the form of large trials, measuring
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the effects of interventions versus standard care on patient-
important outcomes (mortality, morbidity, and quality of life)
and following all participants over extended periods. Panels may
also wish to recommend further fundamental research (seeking
further biological understanding) or implementation research
(addressing how the intervention can be efficiently implemented
in different settings).

If guideline panels are uninformed about the available (global)
research resources and the other meritorious research questions
waiting for funding, and if they lack information and skills to cred-
ibly establish research priorities, they should rarely formulate re-
search recommendations. Alternatively, the panel may exercise
restraint and limit its recommendation to asking the relevant ques-
tionswith sufficient detail for researchers to identify the bestmeth-
ods to address these and render high-quality evidence.

In some cases, guideline panels may want to formulate strong
research recommendations. This may take place when the con-
dition leads to important deterioration in patient’s quality or
duration of life, there are no safe and effective treatments avail-
able, the research seems feasible both scientifically and financially,
and the research is likely to substantially reduce uncertainty. An-
other example for the formulation of strong research recommen-
dations could be the emergence of new and far-reaching health
threats.

As we discussed above, a recommendation for using an inter-
vention only in research contexts implies a strong recommenda-
tion against using it outside of a research context. When this is
the intent of the panel, both recommendations should be made
explicit. In some instances, for example, when there is emerging
evidence of unexpected harm in patients using an intervention
that is associated with small benefit, a panel may decide to make
a conditional (weak) recommendation against or for the inter-
vention in practice and a strong recommendation for the use
of the intervention in research.

Defining the population, intervention, comparator, and out-
comes (PICO) explicitly will make research recommendations
more helpful. Brown and colleagues expanded PICO to add
the state of the evidence and time of literature search to EPICOT
(42). EPICOT stands for:

d E (Evidence): What is the current evidence?

d P (Population): Diagnosis, disease stage, comorbidity, risk
factor, sex, age, ethnic group, specific inclusion or exclu-
sion criteria, clinical setting.

d I (Intervention): Type, frequency, dose, duration, prognos-
tic factor.

d C (Comparison): Placebo, routine care, alternative treat-
ment/management.

d O (Outcome): Which clinical or patient-related outcomes
will the researcher need to measure, improve, influence, or
accomplish?Which methods of measurement should be used?

d T (Time stamp): Date of literature search or recommendation.

Additional factors that would inform research recommendations
include the baseline risk of the disease, the burden of the con-
dition, and the study type that would best suit subsequent re-
search (42).

Since the target audience for most practice guidelines is clini-
cians, the recommendations for research may seem misplaced
and distracting among the recommendations related to practice.
If this is the case, research recommendations could be placed in
an appendix or special sections in the guideline directed at
researchers and research funding agencies. A similar formatting
decision should affect the design of executive summaries.

5. How Should Recommendations Be Formulated

and Presented?

A number of instruments for evaluating clinical practice guide-
lines can be used as checklists for formulating recommendations
(43, 44). The National Guideline Clearinghouse also imposes
a standard for reporting on organizations that want their guide-
lines included in that database (45). It includes 52 items under
the following headings: scope, methodology (including rating
scheme and cost analysis), recommendations, evidence support-
ing the recommendations, benefits/harms of implementing the
recommendations, contraindications, qualifying statements, im-
plementation of the guideline, Institute of Medicine national
healthcare quality report categories, identifying information
and availability, and disclaimer; in addition to indexing attributes.

Similarly, some journals have standard formats for reporting
clinical practice guidelines, including structured abstracts with
the following headings (46):

Objective: a succinct statement of the objective of the guide-
line, including the targeted health problem, the targeted patients
and providers, and the main reason for developing recommenda-
tions concerning this problem for this population.

Options: principal practice options that were considered in
formulating the guideline.

Outcomes: significant health and economic outcomes iden-
tified as potential consequences of the practice options.

Evidence: methods used to gather, select, and synthesize
evidence, and the date of the most recent evidence obtained.

Values: persons and methods used to assign values (relative
importance) to potential outcomes of alternative practice options.

Benefits, Harms, and Costs: the type and magnitude of the
main benefits, harms, and costs that are expected to result from
guideline implementation.

Recommendations: a brief and specific list of key recom-
mendations.

Validation: the results of any external review, comparison
with guidelines developed by other groups, or clinical testing of
guideline use.

Sponsors: key persons or groups that developed, funded, or
endorsed the guideline.

Both checklists for evaluating guidelines and for reporting
guidelines include items that may be dependent on the specific
setting in which a guideline is developed or used. There are
a number of international organizations, including the WHO,
that develop guidelines that are intended to be used in a variety
of settings around the world. We did not find any published
articles that addressed methods for taking into account setting-
specific factors in international guidelines, although several groups
are working on methods for adapting guidelines developed in one
setting for use in another (47).

Shekelle and colleagues evaluated the effect of different lev-
els of specificity of recommendations on the test-ordering behav-
ior of clinicians using clinical vignettes (48). They found that
clinicians receiving nonspecific recommendations ordered fewer
indicated tests than physicians receiving specific recommendations.
The authors concluded that the clarity and clinical applicability
of a guideline might be important attributes that contribute to
the effects of practice guidelines. We did not find any other
comparisons of different ways of formulating recommendations,
and it is likely that the way in which recommendations are
formulated may need to be adapted to the specific character-
istics of a guideline. Hussain and colleagues found that there
was great inconsistency within and across guidelines in how
recommendations were formulated (49), and most recommen-
dations lacked an indication about their strength. There is a con-
sensus that recommended actions should be stated precisely.
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Few written standards for how recommendations are formu-
lated exist.However, guideline developers should provide clinicians
with clear and consistent indicators of the strength of recommen-
dations. For strong recommendations, the GRADE Working
Group has suggested adopting terminology such as, “We recom-
mend .” or “Clinicians should . ,” in addition to using symbols
(or numbers) and labels (e.g., “strong recommendation”) (19, 31,
37). When panels make a weak or conditional recommendation,
they could use less definitive wording, such as, “We suggest.” or
“Clinicians might . .” Furthermore, guideline panels should de-
scribe the population (described by the disease and other iden-
tifying factors), intervention, and comparison (as detailed as
feasible) to make their recommendations as specific as possible.

However, to date there is little empirical evidence about
wording of the strength of recommendations. Lomotan and col-
leagues explored the “level of obligation” assigned to a number
of terms commonly used in clinical practice guidelines (50).
They concluded that participants assigned different levels of
obligation to “must,” “should,” and “may.” We compared three
wording approaches, each expressing two strengths of recom-
mendation (“we recommend”/“we suggest”; “clinicians should”/
“clinicians might”; “we recommend”/“we conditionally recom-
mend”) (51). None of the approaches was clearly superior to the
others in conveying the strength of recommendations.

CONCLUSIONS

ATS, together with many other organizations around the world,
including the WHO, American College of Chest Physicians,
ERS, Endocrine Society, Scottish Intercollegiate Guideline Net-
work, Infectious Disease Society of America, and UpToDate,
has decided to apply the GRADE system, a grading system that
(1) follows a common methodology for grading the quality of
evidence and strength of recommendations, (2) is sensible, and
(3) is being used widely (14). Representatives from these organ-
izations have been involved in the development of this system.
Some of these organizations have developed many guidelines
using this approach, and it promises to become a unifying ap-
proach for many other clinical practice guidelines. Recently,
other efforts, such as the Allergic Rhinitis and its Impact on
Asthma guidelines, have applied the GRADE system, further har-
monizing the way guidelines are developed internationally (52).

In general, the evidence that graded recommendations have
advantages over nongraded recommendations is limited, but
there are strong arguments for graded recommendations. These
include the clear and transparent communication of how confi-
dent users can be that the desirable consequences of adherence
to a recommendation outweigh the undesirable consequences.
However, whether through the use of symbols or words, there
may be important differences in the subjective interpretation
of the concept of “strong” or “weak/conditional” recommenda-
tions. Informal work of the GRADE Working Group has
revealed that different individuals and organizations prefer al-
ternative terms to the word “weak,” such as “conditional” (53).
Organizations that have adopted GRADE, like the Centers for
Disease Control and Prevention Advisory Committee on Im-
munization Practices, have chosen such alternative terms (54).

It is often said that evidence alone does notmake decisions. This
is correct if evidence is restricted to evidence from research studies.
However, in the absence of such “research evidence,” information
from or related to individual patients about the clinical state and
circumstances and the patient’s values and preferences can be
considered a form of (very low quality) evidence. In situations in
which the information from single patients is considered evidence
in the context of research evidence, evidence alone can and should
be used and will be appropriate for decision making.

Further Work

Further work is needed on several of the questions asked in this
review, including the evaluation of methods for assessing values
and preferences and how best to word recommendations. A
particularly challenging area where more work is needed is
the development and evaluation of methods for taking into consid-
eration information that varies from setting to setting whenmaking
global recommendations. A great deal of operational research re-
garding the use of specific terminology and factors that influence
how to move from evidence to recommendation is required
(e.g., DECIDE collaboration: www.decide-collaboration.eu).
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Reporting and Publishing Guidelines
Article 12 in Integrating and Coordinating Efforts in COPD Guideline
Development. An Official ATS/ERS Workshop Report
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and Klaus F. Rabe; on behalf of the ATS/ERS Ad Hoc Committee on Integrating and Coordinating Efforts
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Introduction: Professional societies, like many other organizations
around the world, have recognized the need to use rigorous pro-
cesses to ensure that health care recommendations are informed
by the best available research evidence. This is the twelfth of a series
of 14 articles that were prepared to advise guideline developers in
respiratory and other diseases. This article discusses the reporting
and publishing of guidelines.
Methods: The authors formulated anddiscussed the followingques-
tions on the reporting andpublishing of guidelines. (1)What should
be reported in guidelines? (2) How should guidelines be written?
(3) How should the bottom-line message be conveyed? (4) How
shouldguidelinesbepackaged?(5)Whereshouldguidelinesbepub-
lished? (6)Whobenefits fromthepublicationofguidelines? (7)What
information should be vetted by the editor(s)? (8) How should
guidelines be peer reviewed? We conducted a review of the litera-
ture, looking for systematic reviews and methodological research
that addressed these questions, but we did not conduct a full sys-
tematic review. Our conclusions are based on the available evi-
dence from the published literature and logical arguments from
experienced guideline developers.
Results and Discussion: There is little empirical evidence that
addresses the reporting and publishing of guidelines. A standard
format for reportingguidelines is desirable to ensure that guidelines
are comprehensiveand that all of the informationnecessary to judge
their quality is presented. In addition, guidelines should contain
concise evidence-based recommendations. To facilitate the use of
guidelines by consumers, it is preferable to publish them in journals
that serve the targetaudienceand topackage them inmultipleways.
Editors and peer reviewers should ensure that reporting standards
have beenmet, potential conflicts of interest have been adequately
addressed andmade public, and that the recommendations address
important clinical questions.

INTRODUCTION

Professional societies, like many other organizations around the
world, have recognized the need to use more rigorous processes
to ensure that health care recommendations are informed by the
best available research evidence. In June 2007 the American
Thoracic Society (ATS) and the European Respiratory Society
(ERS) convened an international workshop of methodologists

and researchers from around the world to coordinate efforts
in guideline development, using chronic obstructive pulmonary
disease (COPD) as a model (1).

This is the twelfth of a series of 14 articles that were prepared to
advise those who develop guidelines related to respiratory and
other diseases. The focus of this article is the reporting and pub-
lishing of guidelines, which are essential steps in the dissemination
of recommendations to the health care community.

METHODS

The authors formulated and discussed the questions shown in
Table 1. We did not conduct a full systematic review of the
literature according to standard methodology. To find evidence
relevant to the questions, we searched PubMed, the Cochrane
Methodology Register (2), and the National Guideline Clearing-
house (3) for systematic reviews and methodological research.

For PubMed, we used the MeSH database with the following
search terms: “Publishing [MH] AND Guideline [TIAB],” “Peer
Review, Research [MH] AND Guideline [TIAB],” “Reporting
[TW] AND Guideline [TIAB],” “Format [TW] AND Guideline
[TIAB],” “Standards [TW] AND Guideline [TIAB],” and “Doc-
umentation [TW] ANDGuideline [TIAB].” The Cochrane Meth-
odology Register was searched by combining the abstract words
format, reporting, or publishing with the key words, “CMR: appli-
cability and recommendations—recommendations” or “CMR: ap-
plicability and recommendations—levels of evidence and strength
of recommendations.” The National Guideline Clearinghouse was
searched using the annotated bibliography. Search terms in-
cluded reported, publishing, format, structure, standards, and
documentations. Finally, related articles and the reference list
from retrieved articles were also reviewed. The literature search
has been updated periodically since the workshop and is current
through May of 2011.

Our conclusions are based on evidence from the published
literature, workshop discussion, logical arguments, and consen-
sus from experienced guideline developers and editors who par-
ticipated in the writing of this article.

RESULTS

Database searches did not yield any systematic reviews related to
the reporting or publishing of guidelines. Several observational
studies, conference proceedings, and a prior review on this topic
were identified (4). The important findings are described below.

1. What Should Be Reported in Guidelines?

During the Conference on Guideline Standardization (COGS),
representatives from 22 organizations with expertise in develop-
ing and publishing clinical practice guidelines used a two-stage
modifiedDelphi process to generate reporting standards for clin-
ical practice guidelines (5). The checklist shown in Table 2 lists
the 18 topics that participants in the COGS believed should be
routinely reported in clinical practice guidelines. Although several
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organizations use these reporting standards (5), other organiza-
tions and journals have developed their own reporting standards
(6) or follow the National Guideline Clearinghouse’s Template
of Guideline Attributes (3).

We believe it is desirable to have a standard format for report-
ing guidelines that all organizations that develop guidelines ac-
cept. This will ensure that guidelines are comprehensive and that
all of the information necessary to judge their quality is pre-
sented. Such a format can be generated from existing reporting
standards, as well as instruments that are used to evaluate clinical
practice guidelines (7–11).

The standard format would ideally require that the following
be reported: rationale for the guideline, target audience, scope
(patient population, interventions and outcomes considered),
methodology (questions asked, literature searches, evidence
selection and analysis, formulation and grading of recommenda-
tions), recommendations (including clear specification of the
population to whom the recommendation applies and the alter-
natives considered), evidence supporting the recommendations,
algorithm(s), references, completion date, guideline committee,
authors, conflict of interest disclosures (including how they were
reviewed and how conflicts were resolved), funding sources, and
sponsoring organizations. With respect to the recommendations,
we support the approach advocated by the Institute of Medicine
(IOM, Washington, DC), which involves describing and explain-
ing differences of opinion regarding the recommendations, or
reporting the results of voting, because it maximizes transparency

(11). Although some guideline developers may choose not to
include content for every item, they should explicitly address
whether the item was considered by the guideline development
team (6).

Standardized reporting will also permit assessment of the
quality of guidelines with appraisal tools such as the AGREE
(Appraisal of Guidelines, Research and Evaluation) II tool (9).

2. How Should Guidelines Be Written?

For guidelines to be helpful to clinicians at the point of care, they
need to be concise so that information can be located easily and
quickly. Excessive time spent trying to find information is a de-
terrent to seeking the answer to a clinical question (12). The
duration judged excessive by most clinicians is uncertain, but is
probably quite short. In one observational study, the median
time spent pursuing the answer to a clinical question was less
than 2 minutes (13).

Guidelines also need to be comprehensive because most are
used by a variety of stakeholders (14). Organization of guide-
lines into many sections, each with a descriptive header and
predictable writing style (i.e., the most important information
is consistently stated at the beginning or end of a section), is an
approach that allows guidelines to be both comprehensive and
concise. The descriptive headers make it easier for readers to
locate the section that contains the answer to their clinical ques-
tion, and a predictable writing style makes it easier to locate
pertinent information within each section.

Presenting information in the same sequence as a typical pa-
tient encounter (e.g., diagnosis before treatment) improves clini-
cian understanding (15). Lists, tables, bolded subheadings, and
algorithms are preferred over lengthy uninterrupted prose (16).

3. How Should the Bottom-Line Message Be Conveyed?

For each subject addressed in a clinical practice guideline, it is
desirable to convey the bottom-line message in the form of
one or more recommendations. Although there are no consensus
standards for how recommendations should be formulated (6),
an optimal recommendation indicates the population for which

TABLE 2. EIGHTEEN TOPICS THAT PARTICIPANTS IN THE CONFERENCE ON GUIDELINE STANDARDIZATION FELT SHOULD BE ROUTINELY
REPORTED IN CLINICAL PRACTICE GUIDELINES*

Topic Description

1. Overview Structure the abstract to include the guideline’s release date, status (original, revised, updated), and print and electronic sources

2. Focus Describe the primary disease and intervention that the guideline addresses, as well as alternative interventions that were considered

3. Goal Describe the rationale for developing the guideline and the goal that following the guideline is expected to achieve

4. Users Describe the intended users of the guideline (e.g., type of clinician, patients) and the settings in which use of the guideline is intended

5. Population Describe the patient population to which recommendations may be applied, as well as exclusion criteria

6. Developer Identify the organizations responsible for the guideline’s development, as well as the names, credentials, and potential conflicts

of interest of the participants

7. Funding Identify the funding source and its role in developing or reporting the guideline, including potential conflicts of interest

8. Evidence Describe the methods used to search the scientific literature, including the range of dates, databases searched, and criteria

used to filter the retrieved evidence

9. Grading Describe the criteria used to rate the quality of the evidence that supports the recommendations and the system for describing the

strength of the recommendation

10. Synthesis Describe how the evidence was used to develop recommendations (e.g., meta-analysis, evidence tables)

11. Review Describe how the guideline developer reviewed and tested the guideline before its release

12. Update Indicate whether the guideline will be updated and if there is an expiration date for the current version

13. Definitions Define terms that may be unfamiliar or subject to misinterpretation

14. Recommendations State recommendations precisely and support each with evidence. Indicate the strength of the recommendation and the quality

of the evidence

15. Benefits/harms Describe the anticipated benefits and potential harms associated with implementation of the guideline recommendations

16. Preferences Describe the role of patient preferences when the recommendation involves substantial personal choice

17. Algorithm Illustrate the steps in clinical care described by the guideline, if appropriate

18. Implementation Describe potential barriers to the application of the recommendations

From Reference 5.

TABLE 1. QUESTIONS ADDRESSED REGARDING THE REPORTING
AND PUBLISHING OF CLINICAL PRACTICE GUIDELINES

Reporting guidelines

1. What should be reported in guidelines?

2. How should guidelines be written?

3. How should the bottom-line message be conveyed?

4. How should guidelines be packaged?

Publishing guidelines

5. Where should guidelines be published?

6. Who benefits from the publication of guidelines?

7. What information should be vetted by the editor(s)?

8. How should guidelines be peer reviewed?
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the recommendation is intended, the intervention that is being
recommended, and the alternative approach or intervention
(17). As an example, a reasonable recommendation may state,
“We recommend that all patients with COPD use a short-acting
b-agonist on an as-needed basis, rather than on a regularly
scheduled basis.”

Most organizations that develop guidelines grade the quality
of the evidence and the strength of the recommendations. Many
groups have adopted the Grading of Recommendations, Assess-
ment, Development, and Evaluation (GRADE) system of grad-
ing recommendations (6, 18–20). The formulation and grading
of recommendations using the GRADE system are discussed in
separate articles within this series (17, 18).

4. How Should Guidelines Be Packaged?

Most clinical practice guidelines are reported as full guidelines,
which include references and notes (6, 21). Many are also dis-
tributed as an executive summary, a summary of recommenda-
tions, separate versions for different users, and/or application
tools (e.g., algorithms) (6).

We support the packaging of guidelines in multiple ways be-
cause this facilitates their use by different consumers. Busy clini-
cians likely rely on summaries and application tools at the point
of care, whereas organizations are more likely to benefit from the
more comprehensive full guidelines. When summary versions
are reported, the recommendations should contain sufficient in-
formation that they can be understood without reference to
other supporting material (22).

Evidence summaries, such as full evidence profiles or sum-
mary of findings tables (4, 23), should accompany the guideline.
Such summaries improve the understanding of the evidence and
shorten the duration needed to retrieve pertinent information
from systematic reviews (24). The evidence summaries should
be transparently linked to the related recommendation, thereby
facilitating understanding and judgments about whether the ev-
idence applies to the health care situation. Extensive web re-
positories of the evidence that influences recommendations are
a feasible and attractive option for complete reporting.

Clinical practice guidelines developed by national organiza-
tions should be written and packaged in a way that allows them
to be modified for local use. As an example, recommending
a class of medications (e.g., long-acting b-agonist) in a guideline
allows a local institution to apply the recommendation, using
a medication that exists in its formulary (e.g., salmeterol or
formoterol).

Electronic publication facilitates the packaging of guidelines
in multiple formats. An electronically published guideline can
provide hyperlinks that quickly direct readers to an executive
summary, a summary of recommendations, application tools, al-
ternative versions, or other derivates. Each of these formats can
similarly provide hyperlinks that direct readers to the primary
version of the guideline or other derivatives, thereby creating
a web of hyperlinked versions of the guideline. For printed
guidelines, it may be helpful to provide a section that lists the
universal resource locators (URLs, or web addresses) of the elec-
tronic version of the guideline and its derivatives.

5. Where Should Guidelines Be Published?

Clinical practice guidelines that are effectively disseminated and
implemented can significantly impact clinical practice (25, 26). In
contrast, guidelines will have only a small influence on clinical
practice if they are published without a strategy to promote
implementation, even if they are published in a prominent med-
ical journal, address an important topic, are of high quality, and

are frequently cited (25, 27). A separate article within this series
addresses guideline dissemination and implementation (28).

Despite the lack of evidence that publication site matters,
we believe that it is desirable to publish a guideline in a medical
journal that serves a guideline’s target audience. The journal
that publishes the guideline is often supported by the same
organization that funded the development of the guideline.
When guideline development is funded by two or more organi-
zations, the target journal should be determined in advance and
documented in a memorandum of understanding between the
organizations.

A guideline may occasionally target a heterogeneous audi-
ence that is served by different journals. As an example, a guide-
line about pneumonia may target the pulmonary and infectious
disease communities, which tend to read different journals. In
such cases, maximizing visibility of the guideline may warrant
duplicate publication in different journals, but this needs to be
agreed on by the editors of the journals and/or the sponsoring
organizations. Duplicate publication is the exception rather than
the norm because it can be expensive, difficult to coordinate pub-
lication and updating, and may involve copyright issues (29).
However, it facilitates dissemination. When an agreement is
reached to allow duplicate publication, some organizations
choose to publish only the executive summary to decrease cost.
Publication in journals that are translated into multiple lan-
guages is another way to improve the visibility of a guideline
(30).

Medical journals frequently have different policies regarding
electronic open access. In particular, the duration before an ar-
ticle can be accessed electronically without cost to the reader
varies among journals. Many funding agencies require that
any work that they support be submitted to journals with open
access policies that are acceptable to the funding agency. As an
example, the Medical Research Council of the United Kingdom
requires that any work they support be published in journals that
provide open access within 6 months of original publication (31).
Such policies may affect dissemination of a guideline and should
be considered carefully when the funding source and target
journal are chosen.

6. Who Benefits from the Publication of Guidelines?

Publication of clinical practice guidelines benefits many individ-
uals and organizations. Journals that publish guidelines benefit
because, like review articles, guidelines tend to be frequently
cited and will improve a journal’s impact factor (32). The im-
pact factor is a measure of the frequency with which a particular
medical or scientific journal is referenced; it has become a mea-
sure of the importance of a journal. Although data are lacking,
it is reasonable to expect that a higher impact factor may im-
prove a journal’s prestige and the quality of its submissions.
This may increase readership, subscriptions, and the profits of
the professional society or organization that owns the journal.

Journal editors may also benefit from the publication of
guidelines because they may receive credit for improving the
journal’s standing within the medical community. In addition,
authors generally receive academic credit and patients may re-
ceive better medical care (25).

7. What Information Should Be Vetted by the Editor(s)?

There is little evidence regarding the role of journal editors in the
publication of clinical practice guidelines. However, the panel
drew several conclusions based on logical arguments.

Guideline development frequently depends on industry funding,
committee members often have financial relationships with indus-
try, and journals usually sell reprints of guidelines to commercial
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entities. These arrangements are potential financial conflicts of
interest. Conflicts of interest may also be intellectual. An intel-
lectual conflict of interest exists when committee members are
involved in activities that create a vested interest in a particular
viewpoint that is so strongly held that it affects their ability to
consider alternative beliefs. Intellectual conflicts of interest
are more difficult to identify than financial conflicts. Publicly
stated viewpoints, authorship in key trials, and peer-reviewed
grant funding are features of a committee member’s profile that
may prompt additional scrutiny for potential intellectual conflicts
of interest (33). Both financial and intellectual conflicts have the
potential to introduce bias into the development of recommen-
dations that readers expect to be impartial and evidence-based.

Potential conflicts of interest should be identified and ad-
dressed before guideline development commences. An oversight
committee may be helpful in facilitating this process (34). Strate-
gies that have been used to minimize the impact of competing
interests include insisting that industry funding be in the form of
an unrestricted grant with the commercial entity having no input
into the process, limiting participants with significant conflicts of
interest, excluding participants with significant conflicts of interest,
and/or having a methodologist without important conflicts bear the
primary responsibility for the final presentation of the evidence. It
is important to have transparent disclosure, but disclosure alone is
not enough to avoid bias.

The editor(s) of a journal have the unique opportunity and
duty to review both the final guideline and the disclosures of
the participants. They and the peer reviewers are often the final
judges of whether a guideline contains real or perceived conflicts
of interest. The editor(s) may be the final arbitrator when dis-
agreement arises and should have the authority to require mod-
ification as a condition for publication. A separate article in this
series addresses guideline funding and conflicts of interest (35).

The editor(s) must also determine whether the guideline com-
plies with the journal’s reporting standards. Such standards en-
sure comprehensive reporting and that all of the information
necessary to judge the quality of a guideline is included. Report-
ing standards for guidelines are discussed in a previous section
(WHAT SHOULD BE REPORTED IN GUIDELINES).

8. How Should Guidelines Be Peer Reviewed?

The IOM has released standards for developing clinical practice
guidelines, which include peer review (11). The standards state
that peer reviewers should comprise a full spectrum of relevant
stakeholders (e.g., scientific and clinical experts, organizations,
patients, and the public) and that a draft of the guideline should
be made available to the general public for comment at the peer
review stage or immediately after it. In addition, peer reviewers’
comments should be kept confidential and a record should be
kept of the rationale for modifying or not modifying the guide-
line in response to each comment.

Adherence with the IOM standards occurs to various degrees
among organizations that develop guidelines. The National
Heart, Lung, and Blood Institute (NHLBI) of the National Insti-
tutes of Health (Bethesda, MD) employs a two-step peer review
process (36). Clinical practice guidelines are initially reviewed
by individuals with expertise similar to that of the guideline
panel, typically researchers and methodologists. Intended users
are also included in this first round of peer review. The purpose
of this step of peer review is to review the draft for accuracy,
practicality, clarity, organization, and usefulness of the recom-
mendations. The draft is then modified and subjected to the
second step of peer review. The revised draft is posted on the
NHLBI website and a call is issued for public review and com-
ment. Comments can be posted on the NHLBI website or

made during a public forum that is conducted by the guideline
committee.

The National Institute for Health and Clinical Excellence
(NICE, London, UK) also uses a multistep peer review process
(37, 38). Guidelines are constructed by the Guideline Develop-
ment Group of NICE, which includes a variety of stakeholders
(e.g., physicians, nurses, ancillary personnel, patients). The Con-
sensus Reference Group of NICE then votes on the resulting
recommendations. Once the recommendations are agreed on,
the guideline is posted on the NICE website and sent to a variety
of stakeholders for peer review, including professional organi-
zations. Comments are then discussed by the Guideline Devel-
opment Group and the guideline is modified. The revised
guideline may be finalized or may be subjected to another round
of peer review. An independent Guideline Review Panel validates
the final full guideline after checking to make sure that stake-
holder comments have been taken into account.

The ATS, ERS, American College of Chest Physicians, Infec-
tious Diseases Society of America, and possibly other organiza-
tions, have guideline editors and committees that facilitate peer
review and help with adherence to methodological criteria in
guideline development.

The strength of these approaches is that all stakeholders have
the opportunity to comment on the quality of a guideline. Poten-
tial pitfalls are that some journals do not routinely perform peer
reviewwhen a guideline is submitted because the peer review has
already occurred as part of a separate document development
process, and the multiple steps may delay the release, dissemi-
nation, and implementation of the guideline while seemingly mi-
nor disagreements are resolved. In addition, the accessibility of
the document during the later stages of the peer review process
makes it possible for the guideline to be applied to clinical prac-
tice before it is finalized and may conflict with a journal’s em-
bargo policy. This conflict may influence the journal that is
selected to publish a guideline, cause a journal to make an ex-
ception to its embargo policy and lose revenue, or lead a guide-
line to not adhere to the IOM’s standards and forego public
comment to adhere to the embargo policy.

CONCLUSIONS

There is limited empirical evidence about the reporting and pub-
lishing of clinical practice guidelines. As a result, many of our
conclusions are based on logical arguments from experienced
guideline developers.

A standard format for reporting guidelines is desirable to en-
sure that guidelines are comprehensive and that all of the infor-
mation necessary to judge their quality is presented. In addition,
guidelines should contain succinct evidence-based recommenda-
tions. We support packaging guidelines in multiple ways to facil-
itate their use by various consumers, whenever resources permit.
This includes full guidelines, an executive summary, summary of
recommendations, separate versions for different users, and/or
application tools, such as algorithms.

It is preferable to publish a guideline in a journal that max-
imizes its visibility to the target audience. Editor(s) and peer
reviewers should rigorously vet guidelines to ensure that report-
ing standards have been met and potential conflicts of interest
have been adequately addressed. It is appropriate to involve
methodologists, researchers, clinicians, and other stakeholders
in the peer review of guidelines.
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Disseminating and Implementing Guidelines
Article 13 in Integrating and Coordinating Efforts in COPD Guideline
Development. An Official ATS/ERS Workshop Report

Jeremy M. Grimshaw, Holger J. Schünemann, Jako Burgers, Alvaro A. Cruz, John Heffner,
Mark Metersky, and Deborah Cook; on behalf of the ATS/ERS Ad Hoc Committee on Integrating
and Coordinating Efforts in COPD Guideline Development

Background: Professional societies, like many other organizations
around the world, have recognized the need to use rigorous pro-
cesses to ensure that health care recommendations are informed
by the best available research evidence. This is the thirteenth of
a series of 14 articles that were prepared to advise guideline devel-
opers in respiratory and other diseases. This article focuses on cur-
rent concepts and research evidence about how to disseminate and
implementguidelinesoptimally onanational and international level
to improve quality of care.
Methods: In this article we address the following questions: What
frameworks can aid guideline dissemination and implementation;
what are the effects of different guideline dissemination and imple-
mentation strategies; and,what is the roleof guidelinedevelopers in
guideline dissemination and implementation? We identified exist-
ing systematic reviews and relevant methodological research. Our
conclusions are based on evidence from published literature, expe-
rience from guideline developers, and workshop discussions.
Results and Conclusions: The Knowledge to Action cycle proposed
by Graham and colleagues (J Contin Educ Health Prof 2006;26:13–
24) provides a useful framework for planning dissemination and
implementation activities that emphasize the need for tailored ap-
proachesbasedon an assessment of local barriers. There are a broad
range of interventions that are generally effective at improving the
uptakeof evidence. Thebest interventiondependson likelybarriers,
available resources, and other practical considerations. Financial
interventions (suchaspay forperformance) appear tobeas effective
as other interventions that aim to change professional behavior.
Guideline developers who do not have responsibility for guideline
implementation in their jurisdiction should support those with re-
sponsibility for implementation by considering the “implementabil-
ity” of their guidelines.

INTRODUCTION

Evidence-based guidelines provide recommendations for best
practice. However, guidelines are not self-implementing. Devel-
oping guidelines and making them available to health care

professionals does not ensure their use. There is consistent evi-
dence of gaps between practice guidelines and clinical practice
(1). For example, a survey of almost 700 Swiss primary care
physicians identified key evidence–practice gaps in the manage-
ment of chronic obstructive pulmonary disease (COPD). Only
55% used spirometric criteria to define COPD; 62% and 29%
immunized patients against influenza and Pneumococcus, respec-
tively; and only 28% used pulmonary rehabilitation (2). Thus,
a key global challenge shared by guideline developers and health
care systems is optimal dissemination and implementation of
guidelines, thereby turning their recommendations into action.

In June 2007 the American Thoracic Society (ATS) and the
European Respiratory Society (ERS) convened an international
workshop of methodologists and researchers from around the
world to coordinate efforts in guideline development, using
COPD as a model (3). Participants maintained working groups
during the subsequent 4 years to develop a series of recommen-
dations. This is the thirteenth of a series of 14 articles prepared
to advise guideline developers in respiratory and other diseases,
and guideline users across the health care system.

In this article we summarize the current concepts and research
evidence about how to disseminate and implement guidelines op-
timally on a national and international level to improve quality of
care. In particular, we focus on the frameworks that can aid guide-
line dissemination and implementation, and the effects of various
guideline dissemination and implementation strategies. We also
discuss the role of guideline developers (and other stakeholders)
in guideline dissemination and implementation, as well as oppor-
tunities for implementation research.

METHODS

After deciding on the detailed scope and questions of the article
(Table 1), we searched MEDLINE and other databases of
methodological studies for existing systematic reviews and rel-
evant methodological research through December 2010. We did
not conduct systematic reviews ourselves. Our conclusions are
based on available evidence from published literature, the ex-
perience of guideline developers, and our workshop discussions.
The conclusions are also based on a critical review of planned
change models undertaken by Graham and colleagues (4, 5) and
an updated overview of reviews of professional behavior change
interventions undertaken by the Cochrane Effective Practice
and Organization of Care group (6).

RESULTS

1. What Frameworks Can Aid Guideline Dissemination

and Implementation?

Guideline dissemination and implementation frequently require
changing the behavior of health care professionals. Work in this
field may benefit from knowledge of social science, including the-
ories of behavior and behavior change (7). Planned change models
can be used as frameworks for planning guideline dissemination
and implementation. These are sets of logically interrelated
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concepts that explain, in a systematic way, the means by which
planned change occurs; predict how various forces in an envi-
ronment will react in specified change situations; and help plan-
ners or change agents control variables that increase or decrease
the likelihood of the occurrence of change (8).

One of the challenges faced by nonsocial scientists when attempt-
ing to understand theories and models from social sciences is the
apparent plethora of models. Graham and colleagues undertook
a critical review of planned change models (4, 5). They searched
the Internet and multiple bibliographic databases for planned
change models published between 1980 and May 2005, identified
31 different planned change models from diverse disciplines, and
observed conceptual similarities across the models. On the basis of
this, they proposed the Knowledge to Action loop (Figure 1) that
highlights central processes relating to knowledge creation, distilla-
tion, and use. The central knowledge creation funnel represents
knowledge generation (primary studies), synthesis (systematic
reviews), and development of knowledge tools (clinical practice
guidelines, decision aids, policy briefs). They note that “as knowl-
edge moves through the funnel, it becomes more distilled and
refined and presumably more useful to stakeholders” (5).

The action cycle is based on planned action theories that
focus on deliberate engineering of change in health care and
other systems and includes the following:

d Identification of a problem that needs addressing

d Identification, review, and selection of the knowledge or
research relevant to the problem (e.g., practice guidelines
or research findings)

d Adaptation of the identified knowledge or research to the
local context

d Assessment of barriers to using the knowledge

d Selection, tailoring, and implementation of interventions
to promote the use of knowledge (i.e., implement the
change)

d Monitoring knowledge use

d Evaluation of the outcomes of using the knowledge

d Sustaining ongoing knowledge use

Barriers to change can exist at various levels of the health care
system and include structural barriers (e.g., lack of resources, fi-
nancial disincentives), organizational barriers (e.g., inappro-
priate skill mix, lack of facilities or equipment), peer group
barriers (e.g., local standards of care not in line with desired prac-
tice), professional–patient interaction barriers (e.g., commu-
nication and information-processing issues), and competing
priorities (9, 10). There are diverse methods to identify barriers
that vary in their formality. Commonly, barriers can be identified
by informal consultation with key stakeholders. However, it is
desirable to use more formal approaches including observation,
one-on-one interviews, focus groups, and interviewer or self-
administered surveys. It is unclear which way most accurately
identifies barriers to change. Barriers may vary for given resources,
across settings, and for different guidelines.

Selection of potential interventions to produce change should
be based on the consideration of barriers, mechanisms of action
of potential interventions (i.e., what interventions are likely to
overcome observed barriers), potential contextual effect modi-
fiers, resources needed to deliver dissemination and implemen-
tation strategies, and logistical issues. Few reported studies of
dissemination and implementation strategies provide justifica-
tion for the choice and design of interventions (11). Involve-
ment of the target group in the choice of interventions, based
on detailed analysis of barriers to implementing the guideline in
practice, could increase the acceptance and effectiveness of
strategies (12). Formal intervention mapping (13) (which explic-
itly links the choice of intervention to identified barriers) forces
guideline implementers to be more explicit about the program
logic behind the choice and design of their intervention(s).

TABLE 1. QUESTIONS ADDRESSED REGARDING DISSEMINATION
AND IMPLEMENTATION OF GUIDELINES

1. What frameworks can aid guideline dissemination and implementation?

2. What are the effects of various guideline dissemination and implementation

strategies?

3. What is the role of guideline developers in guideline dissemination and

implementation?

Figure 1. Knowledge to Action cycle (reprinted from
Reference 5).

Grimshaw, Schünemann, Burgers, et al.: Disseminating and Implementing Guidelines 299



TABLE 2. SUMMARY OF EFFECTIVENESS OF INTERVENTIONS TO INCREASE GUIDELINE IMPLEMENTATION

Intervention

(Key Reference)

Definition of Intervention

Based on Bero et al. (20) Barriers Addressed Effectiveness Resource Considerations Practical Considerations

Printed
educational
materials (21)

Distribution of
published or
printed
recommendations
for clinical care
(including clinical
practice guidelines)

Individual professional
knowledge (attitudes)

AMSTAR score, 8
6 RCTs
Generally effective
Median effect size, 14.6%

absolute improvement
(absolute range,
–8.0% to 19.6%)

Relatively inexpensive Commonly used in
health care settings

Educational
meetings (22)

Health care
providers who
have participated
in conferences,
lectures, workshops,
or traineeships

Individual professional
and peer group
knowledge, attitudes,
and skills

AMSTAR score, 8
81 RCTs
Generally effective
Median effect size

across 36 comparisons,
16% absolute
improvement
(interquartile range,
1.8% to 15.3%)

Relatively inexpensive
(didactic) to modest
expense
(mixed/interactive—usually
higher facilitator-
to-participant ratio
than didactic activities)

Commonly used in
health care settings

Larger effects observed with:
higher attendance at
educational meetings; with
mixed interactive and
didactic educational
meetings; simpler behaviors;
and serious outcomes

Educational
outreach (23)

Use of a trained
person who met
with providers in
their practice
settings to give
information with
the intent of
changing the
provider’s practice

Individual professional
knowledge, attitudes
using a social marketing
approach (24)

AMSTAR score, 8
69 RCTs
Generally effective
Prescribing behaviors:

median effect size
across 17 comparisons,
14.8% absolute
improvement (interquartile
range, 13.0% to 16.5%)

Other behaviors:
median effect across
17 comparisons,
16.0% absolute
improvement
(interquartile range,
13.6% to 116.0%)

Relatively expensive
due to employment
of academic detailers
(although can still be
efficient) (16)

Used in some health
care systems. Typically
aim to get maximum
of 3 messages across in
10–15 min (using
approach tailored to
individual health care
provider) and use
additional strategies
to reinforce approach (24)

Typically focus on
relatively simple behaviors
in control of individual
physician, e.g., choice of
drugs to prescribe

Local opinion
leaders (25)

Use of providers
nominated by
their colleagues
as ”educationally
influential.”
The investigators
must have explicitly
stated that their
colleagues identified
the opinion leaders

Individual professional and
peer group knowledge,
attitudes, (skills)

AMSTAR score, 9
12 RCTs
Generally effective

Median effect,
10% absolute
improvement
(absolute range,
–6% to 125%)

Moderately expensive
due to need to survey
target population for
each condition

Rarely used in health
care systems.
Majority of studies
have used the Hiss
instrument to identify
opinion leaders (who
are up-to-date, good
communicators, humanistic)

Appear to be
condition specific (26)

Coverage across
social networks
is often uncertain

Sustainability is
uncertain (26)

Audit and
feedback (27)

Any summary of
clinical performance
of health care over
a specified period
of time

Individual professional
(and peer group) awareness
of current performance

AMSTAR score, 8
118 RCTs
Generally effective
Median effect across

88 high-quality
comparisons, 15%
(interquartile range,
13% to 111%)

Greater effects seen
if baseline compliance
is low

Resources required
largely relate to
costs of data
abstraction. May
be relatively
inexpensive if
data can be
abstracted by routine
administrative systems

Used in some health care systems.
Feasibility may depend on
availability of high-quality
administrative data

Reminders (28) Patient- or
encounter-specific
information,
provided on a
computer screen,
which is designed
or intended to
prompt a health
professional to
recall information

Individual professional
cognitive/memory barriers

AMSTAR score, 8
28 RCTs
Generally effective
Median effect across

32 comparisons,
14.2% (interquartile
range, 10.8% to 118.8%)

Resources vary
across delivery
mechanism.
Increasing use
of computerized
reminders—where
inclusion of
reminders has
relatively
modest cost

Used in some health
care systems.
Insufficient knowledge
about how to prioritize
and optimize reminders

Multifaceted
interventions (29)

An intervention
including two
or more components

Target multiple barriers
of the included
intervention components

AMSTAR score, 7
Grimshaw and colleagues

failed to demonstrate
a dose–response analysis
(i.e., the apparent effects
of interventions did not
increase with the
number of components)

Likely more
costly than
single interventions

Used in some health care systems.
Need to carefully consider
how to combine
interventions to ensure
additive or synergistic
effects (e.g., interventions
that include components
that target same barriers
may not be additive/synergistic)

Definition of abbreviations: AMSTAR ¼ Assessment of Multiple Systematic Reviews; RCT ¼ randomized controlled trial.

Derived from Reference 6.
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2. What Are the Effects of Various Guideline Dissemination

and Implementation Strategies?

Professional interventions. The Cochrane Effective Practice
and Organization of Care (EPOC) group has completed three
overviews of professional behavior change interventions (6, 14,

15). On the basis of work to date, summaries of more than 200
systematic reviews of professional behavior change interventions

have been made available in the Rx for Change database as of the

summer of 2011 (6). Herein, we summarize the effects of key

interventions, based on the highest quality reviews in the Rx

TABLE 3. “IMPLEMENTABILITY” FRAMEWORK

Domain Element Examples

Usability Navigation Table of contents

Evidence format Narrative, tabulated, or both

Recommendation format Narrative, graphic (algorithms), or both;

recommendation summary

(single list in full or summary version)

Adaptability Alternative versions Summary (print, electronic for PDA);

patient (tailored for patients/caregivers);

published (journal)

Validity Number of references Total number of distinct references

to evidence on which recommendations

are based

Evidence graded A system is used to categorize quality

of evidence supporting each recommendation

Number of

recommendations

Total number of distinct recommendations

(subrecommendations considered same)

Applicability Individualization Clinical information (indications, criteria,

risk factors, drug dosing) that facilitates

application of the recommendations

explicitly highlighted as tips or practical issues

using subtitles or text boxes, or summarized

in tables and referred to in recommendations

or narrative contextualizing recommendations

Communicability Patient education

or involvement

Informational or educational resources for

patients/caregivers, questions for clinicians

to facilitate discussion, or contact information

(phone, fax, e-mail, or URL) to acquire

informational or educational resources

Accommodation Objective Explicitly stated purpose of guideline

(clinical decision making, education,

policy, quality improvement)

Users Who would deliver/enable delivery of

recommendations (individuals, teams, departments,

institutions, managers, policy makers, internal/external

agents),

who would receive the services (patients/caregivers)

User needs/values Identification of stakeholder needs, perspectives,

interests, or values

Technical Equipment or technology needed, or the way

services should be organized to deliver recommendations

Regulatory Industrial standards for equipment or technology,

or policy regarding their use

Human resources Type and number of health professionals needed

to deliver recommended services

Professional Education, training or competencies needed by clinicians/staff

to deliver recommendations

Impact Anticipated changes in workflow or processes during/after

adoption of recommendations

Costs Direct or productivity costs incurred as a result of

acquiring resources or training needed to accommodate

recommendations, or as a result of service reductions

during transition from old to new processes

Implementation Barriers/facilitators Individual, organizational, or system barriers that are

associated with adoption

Tools Instructions, tools or templates to tailor

guideline/recommendations for local context;

point-of-care templates/forms (clinical assessment,

standard orders)

Strategies Possible mechanisms by which to implement

guideline/recommendations

Evaluation Monitoring Suggestions for evaluating compliance with

organization, delivery and outcomes of recommendations,

including program evaluation, audit tools, and performance

measures/quality indicators

Reprinted by permission from Reference 19.
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for Change database (Table 2) (6). In addition, we consider the
likely mechanisms of actions of interventions, the potential bar-
riers that the interventions might address, and practical and logis-
tical issues.

Overall, the results demonstrate that most interventions are
effective under certain circumstances, associated with modest
but important effects. Although there is a substantial evidence
base supporting the effectiveness of some interventions (e.g., au-
dit and feedback, educational outreach), there is much less avail-
able evidence about other interventions (e.g., the role of opinion
leaders); accordingly, inferences are limited. The resources re-
quired to deliver these interventions range from relatively inex-
pensive (e.g., educational materials) to relatively expensive (e.g.,
educational outreach). However, given the costs of health care,
even relatively small effects of relatively expensive interventions
may still be cost-effective (16). Finally, the practical steps in the
delivery of interventions are often poorly identified in the avail-
able studies.
Economic interventions. There has been considerable interest

in the use of financial incentives, such as “pay for performance,”
to improve quality of care. We summarize the results of the
most recently published systematic review of the impact of
financial incentives by Petersen and colleagues (17). They iden-
tified 17 studies published in English between 1980 and Novem-
ber 2005, including 9 randomized trials showing mixed effects
and 4 trials showing statistically significant results. Across the tri-
als, the median absolute improvement was17% in process of care
measures.

Taken together, these reviews highlight that it is possible to
change professional behavior and improve the quality of care, us-
ing a variety of interventions. Although the effects are often mod-
est, they are potentially important and potentially cost-effective.
However, there is considerable variation in the observed effects
seen for any intervention, suggesting the importance of barrier
identification and intervention specification. The underlying ratio-
nale is that greater effects are observed when barriers have been
correctly identified and interventions are targeted at these bar-
riers. Addressing barriers commonly also requires system changes
to support professional behavior change initiatives.

3. What Is the Role of Guideline Developers in Guideline

Dissemination and Implementation?

Guideline developers rarely have direct responsibility for guideline
dissemination and implementation. For example, in COPD man-
agement much of the dissemination is a result of active dissemina-
tion by the pharmaceutical industry or professional societies. By
contrast, guideline implementation is usually the responsibility
of health care practitioners ormanagers. As a result, it is not always
clear what the role of guideline developers should be in dissemi-
nation and implementation.

Guideline developers should be concerned with the ability to
implement (i.e., the “implementability”) their guidelines (18). This
implies that developers should develop formal relationships with
those in health care systems responsible for guideline dissemina-
tion and implementation to support guideline uptake. Gagliardi
and colleagues proposed a framework for guideline implementabil-
ity that identified 22 elements in 8 key domains, including format
domains (usability, adaptability, and validity) and content domains
(applicability, communicability, accommodation, implementation,
and evaluation) (see Table 3) (19). They applied the framework to
20 chronic disease guidelines to determine the extent to which
guidelines included elements to improve implementability. They
observed that most guidelines “contained a large volume of
graded, narrative evidence, and tables featuring complementary
clinical information” and that “few contained additional

features that could improve guideline use.” At present, there
is relatively little research evidence about how developers
should improve implementability of their guidelines, but there
are a number of ongoing studies that should provide guidance
for developers (e.g., www.decide-collaboration.eu).

Guideline Development, Dissemination, and Implementation

as Opportunities for Implementation Research

Our current scientific knowledge about how to disseminate and im-
plement guidelines is incomplete. Nevertheless, guideline develop-
ers and health care systems are spending considerable resources
disseminating and implementing guidelines. As a result, there is
a profusion of “natural experiments” of guideline dissemination
and implementation that provide considerable opportunities for
guideline developers and health care systems to collaborate with
implementation researchers to enhance our scientific knowledge
about optimal dissemination and implementation approaches.
Moreover, findings from implementation research could inform
guideline developers in updating guidelines, so that knowledge
can effectively be transformed into action.
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Adaptation, Evaluation, and Updating of Guidelines
Article 14 in Integrating and Coordinating Efforts in COPD
Guideline Development. An Official ATS/ERS Workshop Report

Jako S. Burgers, Antonio Anzueto, Peter N. Black, Alvaro A. Cruz, Béatrice Fervers,
Ian D. Graham, Mark Metersky, Mark Woodhead, and Barbara P. Yawn; on behalf of the ATS/ERS Ad Hoc
Committee on Integrating and Coordinating Efforts in COPD Guideline Development

Introduction: Professional societies, like many other organizations,
have recognized the need to use more rigorous processes to ensure
that health care recommendations are informedby the best available
researchevidence. This is the last ofa series of14articles thatmethod-
ologists and researchers from around the world have prepared to
advise guideline developers in respiratory and other diseases on
howtoachievethis.Weupdatedareviewofthe literatureonguideline
adaptation, evaluation, andupdating, focusingon four keyquestions.
Methods: In this review we addressed the following questions. (1)
Whichhigh-qualityguidelineson chronicobstructivepulmonarydis-
ease (COPD) are available? (2) How should guidelines be adapted
to the user’s context and culture? (3) How should the use of guide-
lines be evaluated in clinical practice? and (4)How shouldguidelines
be efficiently kept up-to-date?Wedid not conduct systematic reviews
ourselves. We relied on a literature review published in 2006 and on
amanual produced by the ADAPTE Collaboration to inform our judg-
ments, as well as our collective experience andworkshop discussions.
Results andDiscussion: Guideline adaptation canbe seen as an alter-
native to de novo development and as part of an implementation
process, taking into consideration the user’s own context. A system-
atic approach shouldbe followed toensurehighqualityof the result-
ing guidance. On the topic of COPD, many guidelines are available.
Guidelines of the Global Initiative for Chronic Obstructive Lung
Disease and of the American Thoracic Society and European Res-
piratory Society are particularly well-suited for adaptation. The ad-
aptation process includes (1) definition of specific questions that
need to be answered by the guideline; (2) assessment of guideline
quality; (3) assessment of the clinical content, validity, acceptability,
applicability, and transferability of the recommendations; and (4)
decisions about adoption or adaptation of the recommendations.
The use of the guidelines in practice can be measured with perfor-
mance indicators. Adverse effects of strict adherence to guideline
recommendations should be prevented, in particular when the
improvement of patient outcomes is unclear. COPD guidelines
should be updated at least every 2 years. Collaboration between
COPD guideline developers is recommended to prevent duplication
of effort.

INTRODUCTION

Professional health care societies, like many other organizations
around the world, have recognized the need to use more rigorous

processes to ensure that health care recommendations are in-
formed by the best available research evidence. This could result
in duplication of efforts, if several scientific organizations are ac-
tive in the same field of reviewing evidence and developing
guidelines. Therefore, there is a need for efficient use of resour-
ces and international collaboration in guideline development and
implementation (1, 2). In this context, the concept of guideline
adaptation is receiving increased attention among guideline
organizations, health care organizations, and clinical practice set-
tings worldwide (3, 4). Guideline adaptation can be defined as the
modification of any existing guidelines for use in a different cul-
tural, regional, or organizational context (5). This includes consid-
eration of language, availability of services, the health care setting,
and patients’ and providers’ cultural and ethical values. Adaptation
can be used as an alternative to de novo guideline development or
for customizing an existing guideline to suit the local context.

WHAT ARE PROFESSIONAL SOCIETIES DOING NOW?

Until now, there have been no published examples of chronic
obstructive pulmonary disease (COPD) guideline adaptation
by a professional society. On the other hand, the guideline docu-
ments of the Global Initiative for Chronic Obstructive Lung
Disease (GOLD) have been translated into several languages
(www.goldcopd.org), often demanding cultural as well as language
modification of this international guideline for use in different coun-
tries and contexts. Similarly, the international consensus statement
on COPD sponsored by the American Thoracic Society (ATS) and
European Respiratory Society (ERS), available in English for pro-
fessionals, has been translated into patient information materials
in five languages likewise requiring both linguistic and cultural
changes (http://www.european-lung-foundation.org/27-european-
lung-foundation-elf-copd.htm).

In June 2007 the ATS and the ERS convened an international
workshop of methodologists and researchers to consider coordi-
nating efforts in guideline development for COPD and other dis-
eases (6). Participants completed the work during the subsequent
4 years. This is the last of a series of 14 articles resulting from this
workshop. In this article we address the issues related to guide-
line adaptation, evaluation, and updating in the context of respi-
ratory disease guidelines.

METHODS

We address the following four questions:

1. What high-quality guidelines on COPD are available?

2. How should guidelines be adapted to one’s own context and
culture?

3. How should the use of guidelines be evaluated in clinical
practice?

4. How should guidelines be efficiently kept up-to-date?

To address these questions we used the results of a literature
review for the World Health Organization (2) and a review con-
ducted by the ADAPTE Collaboration (5). This group was
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initiated during a collaborative project between the French Na-
tional Federation of Comprehensive Cancer Centers (FNCLCC)
and the Quebec Cancer Control Department, with the aim of
examining how the FNCLCC guidelines could be adapted for
use in French-speaking Quebec. Databases searched in-
cluded PubMed (from 1966 through March 2011), the U.S. Na-
tional Guideline Clearinghouse (www.guideline.gov), and the
Guidelines International Network (www.g-i-n.net).

In January 2006, theADAPTEworking groupmergedwith the
Practice Guideline Evaluation and Adaptation Cycle (PGEAC)
group, which had previously designed a framework for guideline
adaptation that was pilot tested in an Ontarian project on commu-
nity care of leg ulcers (7, 8). The framework has since been used
by national (9–11) and local (12) groups. The group formed from
the merger was renamed the ADAPTE Collaboration. Its goal
was to support and evaluate a systematic approach for guideline
adaptation. On the basis of the literature review, their collective
experience, and extensive discussions during four 2-day meetings,
they produced a manual (the ADAPTE manual) and a resource
toolkit for guideline adaptation. In 2009, these resources were
transferred to the Guidelines International Network (www.g-i-
n.net). These materials were also used to address our questions.

The adaptation process is based on the following core principles:

d Use of widely accepted evidence-based principles for
guideline development (13, 14)

d Development of reliable methods to ensure quality and
validity of adapted guideline (15)

d Use of a participative approach involving all key stake-
holders to foster acceptance and ownership (16)

d Explicit consideration of new users’ context to ensure rel-
evance for practice (17)

d Transparent reporting to promote confidence in the rec-
ommendations of the adapted guideline (15, 18)

d Use of a flexible format to accommodate specific needs
and circumstances (19, 20)

RESULTS

The literature review by the ADAPTE Collaboration identified
19 publications that reported models, practical examples, and/or
experiences of guideline adaptation (3). Three types of guideline
adaptation were distinguished as follows:

1. Adaptation as an alternative to de novo development
(four publications)

2. Adaptation as part of an implementation process for an
international guideline or a guideline developed for one
country but appropriate for another country, taking into
consideration contextual differences (“transcontextual ad-
aptation”) (eight publications)

3. Local adaptation of a national guideline, taking into con-
sideration local context (seven publications)

The ADAPTE manual presents a generic approach that can
be used as an alternative to de novo guideline development, as
well as for customizing existing guidelines to suit the specific
national or local context. The process described in the manual
consists of 3 main phases, 9 modules, and 24 steps (Table 1).

Before Getting Started

Suppose an association of health care professionals with scarce
resources is interested in guideline adaptation because it could
potentially save effort and time, while ensuring the availability

of evidence reviews. Before getting started with the adaptation
process, a series of questions should be considered (Table 2).
First, what does the organization aim to achieve by engaging in
guideline adaptation? Second, what is the specific health care
issue that needs to be addressed by a guideline (e.g., is the issue
the provider’s patient care content, a system issue that hinders
effective and efficient delivery of care, or a barrier to reimburse-
ment for needed services?). Finally, is a guideline the right tool
to achieve the goal? If the goal is education and training, guide-
lines can be useful. If the goal is to change provider or patient
behavior or to improve quality of care, other interventions should
be considered as well, such as organizational interventions
(improving logistics and a multidisciplinary approach), financial
(dis)incentives, legal measures (e.g., public smoking ban), or
patient-mediated interventions. More details about effective imple-
mentation strategies are provided in the article by Grimshaw and
colleagues in this series (21).

1. What Guidelines on COPD Are Available?

To explore whether adaptation is feasible, existing guidelines on
the specific health topic covering the predefined key issues must
be identified. Relevant characteristics of the retrieved guidelines
are the developing organization and authors, date of publication,
country and language of publication, and dates of the search used
by the source guideline developers. Sources to search for existing
guidelines include both print publications and websites, such as
guideline clearinghouses, the websites of known guideline devel-
opers, and electronic databases (Table 3).

If a large number of potentially relevant guidelines is found,
the following selection criteria may be considered:

d Selecting only evidence-based guidelines with a high-
quality and transparent review process (e.g., those includ-
ing a report on systematic literature searches and explicit
explanatory links between individual recommendations
and their supporting evidence)

d Selecting only guidelines produced by national and interna-
tional agencies, assuming that they fulfill the first criterion

d Selecting only recently published or updated guidelines (e.g.,
published less than 2 years ago)

Many COPD guidelines are available, including several devel-
oped by prominent guideline organizations. Table 4 presents 10
publicly available guidelines published between 2004 and 2007:
2 international guidelines, 1 Latin American guideline, and 7 na-
tional guidelines. Seven of the guidelines are in English, one is
in Spanish, one is in Dutch, and one is in German. All of these
guidelines declare to have been produced according to the prin-
ciples of evidence-based guideline development. Three of the
guidelines are an update of earlier versions. The length of the
guidelines varies from 11 to 267 pages and the number of
references ranges from 92 to 560. A more detailed analysis
of the quality of the guidelines can be performed at a later
phase of the guideline adaptation process, when the guidelines
that address the clinical questions formulated by the guideline
working group are identified for further consideration.

2. How Should Guidelines Be Adapted?

The adaptation process starts with the formulation of specific ques-
tions that need to be addressed by the guideline. The number of
questions may vary between 1 and 100 and will determine the
workload. A large number of questions usually result from specif-
ically targeted questions such as whichmedication should be added
in a specific clinical situation. Broader questions are often more
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useful and more easily addressed (e.g., what is the usual hierarchy
of COPD medications across stages?), but they may be less useful
to those looking for specific answers. The quality of the preselected
guidelines can be assessed with tools such as the Appraisal of
Guidelines Research and Evaluation (AGREE) instrument (15).
Only those guidelines with acceptable quality should be chosen
for further analysis of the clinical content and the supporting
evidence (see below for a discussion of how to determine accept-
able quality).
Which questions should be answered in the specific context?

Once a broad topic area is identified, it is important to clarify the
specific purpose and parameters of the chosen guideline topic by de-
veloping a series of structured key questions (22). Clear and focused

key clinical questions (23) are necessary to successfully complete the
adaptation process and will ensure that the final adapted guideline is
applicable to the user’s purpose in the user’s context.

The use of the following four items (PICO) will help to define
the clinical questions (5):

d Population concerned and characteristics of disease

d Intervention(s) (or diagnostic test) of interest

d Comparison of interest

d Outcomes of interest, including patient outcomes (e.g.,
survival or quality of life) and system outcomes (e.g., prac-
tice homogeneity)

TABLE 1. PHASES, MODULES, AND STEPS IN ADAPTATION ACCORDING TO ADAPTE MANUAL

Phase Modules Steps

I. Setup Preparation d Establish an organizing committee

d Select a guideline topic

d Check whether adaptation is feasible

d Identify necessary resources and skills

d Complete tasks for the set-up phase

d Write adaptation plan

II. Adaptation Scope and purpose d Determine the health questions

Search and screen d Search for guidelines and other relevant documents

d Screen retrieved guidelines

d Reduce a large number of retrieved guidelines

Assessment d Assess guideline quality

d Assess guideline currency

d Assess guideline content

d Assess guideline consistency

d Assess acceptability/applicability of the recommendations

Decision and selection d Review assessments

d Select between guidelines and recommendations to create

an adapted guideline

Customization d Prepare draft adapted guideline

III. Finalization External review and acknowledgment d External review by target users

d Consult with relevant endorsement bodies

d Consult with developers of source guidelines

d Acknowledge source documents

Aftercare planning d Plan scheduled review and update of adapted guideline

Final production d Produce final guidance document

TABLE 2. CHECKLIST FOR (POTENTIAL) ADAPTERS

Why have you chosen to focus on COPD? Please define the key issues about COPD in your country. For instance:

d Incidence of COPD is rising due to smoking or biomass (consider diversity issues as age, sex, SES)

d COPD is underdiagnosed and patients as well as (primary care) doctors are unaware of it

d Patients are over- or underweight or have comorbidity

d There is no access to affordable health care services

d Spirometry is available only in hospitals

d Inhalers/spacers are not available or patients do not apply it correctly

d Doctors are prescribing too many drugs and/or too expensive drugs

d Patients are undertreated

d Diagnosis and treatment of exacerbations are inappropriate and self-management is not promoted

d Adequate follow-up and a multidisciplinary approach are lacking

d Facilities for pulmonary rehabilitation are lacking or not used optimally

d Facilities for oxygen therapy are lacking or not used optimally

d There is insufficient end-of-life and palliative care

What are you attempting to achieve? What goal have you set?

Are guidelines the right tool to achieve your goal? Please also consider other interventions to meet your goal

Is there a (recent) guideline available that may fit in your context? If there are many, how would you select the best ones?

Who will be the target users of your guidelines? What are their needs and preferences?

Are you considering:

d Adoption of a guideline without any change, translation, restyling?

d Adaptation (with or without modifying the recommendations)?

d Using only the evidence summaries from existing guidelines (or existing systematic reviews)?

Who is responsible for the guideline development and maintenance?

What resources are available for development, dissemination, implementation, and updating?

Definition of abbreviations: COPD ¼ chronic obstructive pulmonary disease; SES ¼ socioeconomic status.
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In the context of guideline adaptation, the professionals to
whom the guideline is targeted and the health care setting in which
the guideline is to be implemented should also be considered.
How should the quality of the guidelines be assessed? The

AGREE instrument provides a framework for assessing the
quality of clinical practice guidelines (15), but does not assess
the clinical content of the recommendations. The instructions
in the introduction of the instrument should be read carefully
before starting the appraisal. Depending on the guideline, the
appraisal process might take approximately 1.5 hours per guide-
line. Each guideline should be appraised by at least two, and
preferably four, appraisers. Large differences in the scores of
the same dimension across different guidelines identify the need
for a specific discussion point.

Although the AGREE instrument does not provide thresh-
olds for acceptable or unacceptable guidelines on the basis of

quality, a comparison of rigor scores across guidelines can pro-

vide the panel with information to guide the selection of guide-

lines that should be included in the adaptation process. For

example, the panel could decide on a cutoff point or rank the

guidelines, once they see how the guidelines score on rigor
(e.g., they may decide that any guideline scoring above 50%
on the rigor dimension will be retained). Other options might
be to keep all guidelines that score above the median score or
all that score above the 60th percentile. Figure 1 shows an ex-
ample of how quality scores of different guidelines could be
compared with support guideline selection for the adaptation
process. A limitation of an AGREE appraisal is that it relies on
the report of the guideline development process. High scores do
not exclude the possibility that research data may have been
misinterpreted or that financial conflicts were not managed cor-
rectly. Further content analysis is needed as described below.
How can the clinical content and validity of the recommendations

be assessed? Once the guidelines of acceptable quality are selected,
the clinical content and validity of the clinical recommendations
must be assessed. Clinical expertise and familiarity with the empir-
ical evidence in the specific disease area are needed for a reliable
and valid assessment.

Theguideline content canbepresentedbyusing recommendations
matrices (23), grouped by the specific area covered. Quality scores on

TABLE 3. SELECTED GUIDELINE CLEARINGHOUSES AND OTHER SOURCES FOR GUIDELINES

Guideline Internet Site URL

National Guideline Clearinghouse (NGC) www.guideline.gov

Guidelines International Network (G-I-N) www.g-i-n.net

Ontario Guidelines Advisory Committee (GAC) Recommended Clinical Practice Guidelines www.gacguidelines.ca

Institute for Clinical Systems Improvement (ICSI) www.icsi.org

National Institute for Health and Clinical Excellence (NICE) www.nice.org.uk

New Zealand Guidelines Group (NZGG) www.nzgg.org.nz

Scottish Intercollegiate Guidelines Network (SIGN) www.sign.ac.uk

Haute Autorité de Santé (HAS) www.has-sante.fr

German Agency for Quality in Medicine (AEZQ) www.aezq.de

TABLE 4. OVERVIEW OF CLINICAL PRACTICE GUIDELINES ON CHRONIC OBSTRUCTIVE PULMONARY DISEASE PUBLISHED FROM 2004

Country Organization Type of Organization Title of Guideline

Number

of Pages

Number

of References Year of Publication

International Global Initiative for

Chronic Obstructive

Lung Disease (GOLD)

International organization Global strategy for the diagnosis,

management, and prevention

of chronic obstructive pulmonary disease*†

88 560 2006 (updated

from 2001)

American Thoracic

Society and European

Respiratory Society

Medical specialty societies Standards for the diagnosis and

treatment of patients with COPDx
222 Approximately 400‡ 2004 (updated

from 1995)

Australia/

New Zealand

Australian Lung

Foundation and

the Thoracic Society

of Australia and

New Zealand

Public nonprofit organization

and medical specialty society

The COPD-X Plan: Australian and

New Zealand guidelines for the

management of chronic obstructive

pulmonary disease 2006†

66 243 April 2006

Canada Canadian Thoracic

Society (CTS)

Medical specialty society State of the Art Compendium:

CTS recommendations for the

management of chronic

obstructive pulmonary diseasex

59 Approximately 400‡ July 2004

England/Wales National Collaborating

Centre for Chronic

Conditions (NICE)

National government agency National clinical guideline on

management of chronic obstructive

pulmonary disease in adults in primary

and secondary care*†

232 491 February 2004

Germany German Agency

for Quality in

Medicine (AEZQ)

Private nonprofit organization COPD—national disease management

guideline (German language)†
100 349 December 2006

The Netherlands Dutch Institute

for Healthcare

Improvement (CBO)

Private nonprofit organization COPD disease management

(Dutch language)†
267 Approximately 450‡ July 2005

Singapore Singapore Ministry

of Health

National government agency Chronic obstructive pulmonary disease*† 84 155 October 2006

United States Institute for Clinical

Systems Improvement

Private nonprofit organization Chronic obstructive pulmonary disease*† 65 125 January 2007

(updated from 2001)

Latin America Latin American

Thoracic Society

Medical specialty society Chronic obstructive pulmonary disease:

infectious exacerbation

11 92 2004

* Selected from U.S. National Guideline Clearinghouse (www.guideline.gov), MESH Category “chronic obstructive pulmonary disease.”
y Selected from Guidelines International network (www.g-i-n.net), Health topics collection MESH Category “chronic obstructive pulmonary disease”

(C08.381.495.389).
z References listed at the end of each chapter, so there may be considerable overlap.
x Selected from www.google.com, “COPD guidelines” (first 10 hits).
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the AGREE instrument, supporting studies, and levels of evidence

could be added. This facilitates comparison of the recommendations

and can support decision-making. Examples of recommendations

matrices on COPD are available at the U.S. National Guideline

Clearinghouse website (www.guideline.gov; click on guideline

syntheses, and then select COPD). Lacasse and colleagues did

similar work in 2001 (24).
Assessment of the validity of the recommendations includes

three evaluations:

d Consistency between the search strategy and the selection
of evidence supporting the recommendations

d Consistency between the selected evidence and how devel-
opers summarize and interpret this evidence

d Consistency between the interpretation of the evidence and
the recommendations

The resource toolkit produced along with theADAPTEman-
ual includes several criteria for each of these evaluations. These
may require the gathering of original evidence supporting the
interpretations and recommendations in the guideline. The
GRADEapproach can be used to assess the consistency between
the evidence and the recommendations (25). It is possible to
reclassify the levels of evidence across multiple source guide-
lines if sufficient information on the original research studies is
available, including considered judgment. The GRADE ap-
proach is discussed in more detail in two other articles of this
series (26, 27).
How should the acceptability, applicability, and transferability

of the recommendations be assessed? The acceptability and appli-
cability of recommendations from a guideline depend on the
organizational and cultural context in which the recommenda-
tions are to be used. This includes the availability of health
services, expertise, equipment, techniques, resources, and orga-
nization of health services, as well as patient population charac-
teristics, cultural beliefs, and value judgments. For example, if
certain diagnostic or therapeutic interventions recommended
in the original guidelines are not available, the working group
will need to decide whether there are acceptable (evidence-
based) alternatives. If no alternatives are available, strategies
to encourage the availability of the recommended services must
be developed. Strategies may include political pressure to in-
crease funding or decrease costs. For example, COPD diagnosis
and management require spirometry, which is unavailable in
primary care in many countries. An evidence-based guideline

supported by all relevant stakeholders may help to speed the in-
troduction of spirometry in these health care settings.
How should final decisions be made about the adoption and

adaptation of recommendations? A consensus procedure is
needed to decide which guidelines and which recommendations
will be selected for adoption or modification. This may be an
eclectic process in which aspects from various guidelines may
be selected for the adapted guideline, based on the quality of ev-
idence and relevance of the recommendation in the source guide-
lines. New evidence reported after publication of the guidelines
should be considered to determine whether any of the recom-
mendations should be updated. Any modifications to the recom-
mendations from the source documents should be carefully
documented and the evidence supporting the modification pro-
vided, along with the quality and references.

3. How Should the Use of Guidelines Be Evaluated?

There is an increasing tendency to hold health care professionals,
health care organizations, and hospitals accountable for the qual-
ity of care that they provide through public reporting of adher-
ence to performance measures, as well as financial incentives and
disincentives. Guideline recommendations are often used as the
basis for performance measures, and this can offer an opportu-
nity to monitor the use of guidelines in clinical practice. Pro-
grams that attempt to improve quality of care through the use
of performance measures may produce important improvements
in patient outcomes. However, there is increasing recognition of
unintended consequences of such programs. For example, efforts
to increase adherence to recommendations for timely antibiotics
and hospital-based vaccination for pneumoniamay have resulted
in the overuse of antibiotics (28) and vaccinations (29). There is
also concern regarding diminished access to care for socioeco-
nomically disadvantaged or high-risk patients who are at risk for
poor outcomes that may be “blamed” on the physician caring
for such patients (30). The potential for such negative unin-
tended consequences demands that programs designed to in-
crease adherence to guideline recommendations be based on
the highest quality evidence and that adhering to the recom-
mendation improves patient outcomes after considering both
benefits and downsides or at the very least improve the quality
or process of care.

With respect to COPD, it is difficult to imagine that increased
adherence to a recommendation for tobacco cessation could lead
to negative consequences that outweigh the tremendous benefits.
However, another proposed performance measure, regular per-
formance of spirometry in patients diagnosed with mild or mod-
erate COPD, may not pass that test. This recommendation has
not been shown to improve patient outcomes, and although it is
unlikely to directly harm patients, it may increase health care
costs if spirometry is regularly performed in patients with stable
mild to moderate COPD who have already discontinued ciga-
rette smoking. Therefore, guideline authors should be aware
of potential limitations and unintended consequences. Guideline
authors could reduce adverse effects by providing a set of per-
formance measures derived from the strong recommendations
within the guideline.

4. How Should Guidelines Be Efficiently Kept Up-to-Date?

Guideline development should be considered an ongoing process
(31). Shekelle and colleagues recommended reassessing guide-
lines at least every 3 years (32). As COPD is a disease area that
attracts many innovations, more frequent guideline updating may
be necessary and the approach of “living guidelines” should be
adopted. This could include a yearly update of the guideline by
a fixed panel, with or without rotating membership.

Figure 1. Example of Appraisal of Guidelines Research and Evaluation
(AGREE) domain scores of two guidelines on chronic obstructive pul-

monary disease.
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Performance evaluations and feedback on guideline use in clin-
ical practice may be used in updating the guideline. Information
and feedback from guideline users may improve the acceptance
and implementability of the recommendations in subsequent ver-
sions of the guideline. Similar to developing a new guideline, recent
existing guidelines can be used in updating adapted guidelines.
Contacting other guideline developers who are active in the same
disease area and exchanging evidence summaries could facilitate
the process of updating and prevent duplication of effort.

DISCUSSION

Adaptation of guidelines in the field of COPD is an attractive
approach as an alternative for de novo guideline development,
as many high-quality guidelines on the topic are widely avail-
able. Two international guidelines, the GOLD guideline and the
ATS/ERS guideline, were particularly well produced for this
specific purpose. The GOLD guideline, for instance, is available
in several translations, facilitating its use in different countries.

Guideline adaptation, however, not only includes translation,
but also considers the context, relevant stakeholders, potential
guideline users, and cultural values. In-depth analysis of the
guidelines is needed to assess the applicability and transferability
of the recommendations into one’s own context. For example,
the GOLD guideline has been translated into Polish and the
recommendations adapted for local needs. At the same time,
such adaptations bear the risk that they may become discon-
nected from the original recommendations.

Whenever guideline adaptation is considered, a systematic
approach should be followed to ensure high-quality outcomes.
The systematic approach requires resources and skilled partici-
pants. No evidence is available on the extent to which guideline
adaptation may save time or resources. Until evidence is avail-
able, pragmatic decisions may be made to reduce the workload,
provided that the process is reported transparently. For instance,
there are groups that have limited resources and no currently
adapted guidelines. They may be able to skip some of the adap-
tation processes and concentrate on customization if other groups
have already gone through all of the adaptation steps and have
published their findings. Centralized resources that allow adap-
tation could reduce the time and effort for those with limited
resources.

The adaptation approach described in this article has been eval-
uated among 144 registrants of the ADAPTE website (4). The
ADAPTE process and manual were rated as clear and compre-
hensive by a majority of respondents. Most (89%) respondents
were expecting benefit from using the ADAPTE process; 75% of
participants were expecting the quality of the customized guide-
lines to be increased; and less than 30% were expecting the time-
frame and resource use to be decreased in comparison with their
current procedures. Several comments indicated that participants
considered ADAPTE to be more rigorous than their current pro-
cesses. The most often reported anticipated barriers to using the
adaptation process were low-quality source guidelines, lack of
appropriate source guidelines, and difficulties adapting source
guidelines to their own context of use. Additional reported bar-
riers included lack of expertise and time, as well as limited instruc-
tions for guideline implementation in the ADAPTE manual. It
can be concluded that, as with other guideline methods, users
should take into account that the use of ADAPTE might require
a learning process, in particular for those not familiar with struc-
tured guideline methods.

In addition to the usefulness of helping guideline developers
produce and update guidelines, guideline adaptation provides an
opportunity for national and international collaborations among
organizations that share common issues and an opportunity to

investigate more efficient ways to provide guidelines to multiple
countries and populations (1). The approach is also consistent
with the aims of the World Health Organization, which provides
local support for adapting and implementing recommendations
by developing tools, building capacity, learning from interna-
tional experience, and through international networks that sup-
port evidence-informed health policies (2).
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