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Organizations around the world are recognizing that guidelines
should be based on the best available evidence, that the development of recommendations needs to be transparent, and that
appropriate processes should be followed. In June 2007, we convened 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 the management of chronic obstructive pulmonary 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 conﬂict of interest, deﬁning appropriate outcomes, stakeholder involvement, grading the quality of evidence and strength of recommendations, integration of values and preferences, considering resource use,
reporting of guidelines, implementation, and adaptation. In this Introduction we frame the background and methods of these reviews and
provide the key conclusions of the workshop. A summary of the workshop’s conclusions and recommendations was published in The Lancet.
Given the enormous resources that are spent on research and the importance of providing the best guidance 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 collaborate to achieve
the best possible and cost-effective coordination of these efforts.

to be transparent, and that appropriate processes should be followed. We followed the example of a published series of articles
that advised WHO on the best approaches to guideline development, 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 purpose of determining the required steps and processes for guideline 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
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3. Practical guideline development

INTRODUCTION

5. Ensuring appropriate use of guidelines

Organizations, including the World Health Organization (WHO),
are recognizing that guidelines should be based on the best available evidence, that the development of recommendations needs

These areas are covered in the following 14 articles:
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4. The patient at the center

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 interventions) (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 guideline 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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TABLE 1. INVITED ORGANIZATIONS AND
SELECTED PARTICIPANTS

2012

TABLE 1. (CONTINUED )

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 )

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

6. Incorporating considerations of cost effectiveness, affordability, and resource implications in guideline development (8)
7. Synthesis, grading, and presentation of evidence in guidelines (9)
8. Integrating values and consumer involvement in guidelines (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 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.

Schünemann, Woodhead, Anzueto, et al.: A Guide to Guidelines for Professional Societies
TABLE 3. ESSENTIAL ELEMENTS OF AN INTERNATIONAL
COLLABORATION TO ENHANCE GUIDELINE DEVELOPMENT AND
IMPLEMENTATION IN RESPIRATORY DISEASE
International representation of all relevant stakeholders
Ability and resources to convene individuals and organizations who have the
necessary expertise and resources
Openness to evaluate and adopt new ideas, diverse perspectives, and unique
contributions
Mechanisms for ensuring that new ideas are heard
Commitment to designing funding mechanisms that eliminate or reduce
potential for bias in guideline development
Willingness to build on successful models of international collaborations
Adoption of safeguards to ensure the collaboration’s intellectual independence
Resources for building a comprehensive and standardized registry of evidence
and guideline development efforts
Expertise in the methodology of guideline development and implementation to
serve as a consultative resource for other organizations
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14. Adaptation, applicability, transferability, evaluation, and
updating of guidelines (16)
Workshop participants were invited on the basis of their expertise 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 supplemented these questions with their own suggestions. Group
leaders were provided with templates for writing their documents. 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 workshop included small group discussions of writing groups, presentations 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 underwent 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, although authors were asked to provide available evidence and be
systematic and transparent about the methods. The search strategies 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 individuals and organizations. Given the enormous resources that are
spent on research and the importance of providing best guidance 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 collaborate to achieve the best possible and cost-effective coordination 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 processes 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 recommendations, with the result that not all are appropriate for all audiences.
This is the ﬁrst of a series of 14 articles that clinicians, methodologists, 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 pulmonary disease (COP)D guideline? (2) How many audiences can be
addressed in a single COPD guideline? (3) What is the purpose of
the guidelines? (4) Who should be included on the guideline panel?
We collected information by searching PubMed and reviewing information from groups that are currently making and using respiratory 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 guidelines that are concise, use evidence from practices similar to theirs,
and whose authors have expertise in providing care in similar settings and with similar patients. In the case of COPD, barriers to generalists’ use of guidelines include lack of awareness of the guidelines,
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
guidelines may determine the appropriate audience. Guidelines developed to improve care by enhancing education may have a very
different audience than guidelines designed to improve care by limiting 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
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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
must decide how to fairly address these audiences, which will usually
require seeking their input.

INTRODUCTION
Different types of organizations and groups develop and use clinical practice guidelines to outline or deﬁne the standards of clinical
practice for speciﬁc diseases (1). Insurers, whether private or public, 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 process 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 projected 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 guideline development for patients with chronic obstructive pulmonary disease (COPD) (5). Participants completed the work
during the subsequent 4 years to develop a series of recommendations.
This is the ﬁrst of a series of 14 articles prepared to advise
guideline developers about the full spectrum of guideline development. 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 questions (Table 1) by searching PubMed, as well as reviewed information 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 conference (1, 5–9). In addition, we reviewed the prefaces and
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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.

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 impact 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 directly 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 compatible with the guidelines they reported to use in terms of diagnosis (e.g., care showed lack of spirometry use) and certain
aspects of treatment (i.e., frequent use of steroids and the limited implementation of pulmonary rehabilitation). While half of
Greek primary care physicians reported using the Global initiative 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 recommended 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 conclusions 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 disseminated” (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 adherence to the Swiss guidelines for the management of COPD
should be intensiﬁed” (12, 23). Simply increasing dissemination 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 physicians simply not understand the guidelines or do they not
agree with the guidelines? Do the physicians question the validity 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 professionals also desire guidelines, but express concerns about
existing guidelines not including extensive information on issues that nurses believe are the major foci of their care, including 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 included mainly primary care physicians and nurses with a few
consulting specialists. These guidelines used a very different approach than other specialty-driven COPD guidelines. They began by addressing the respiratory symptoms for which the patient
comes to the ofﬁce, and then moved through a differential diagnosis 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 pulmonary 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).
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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 Physicians 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 recommendation in a guideline. This demands that the guidelines be retrievable 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 international borders may not be explained just by the professional
designation of the intended audiences. Language and culture differences among the targeted groups can also explain the desire
for multiple guidelines. However, it is not clear whether overcoming 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 adverse impact of multiple conﬂicting guidelines. Current authoritative 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 percentiles are used, nearly one half of young adults with FEV1/FVC%
below the NHANES-III ﬁfth percentile of normal would be misidentiﬁed as normal (false negative) because their FEV1/FVC%
would be greater than 70% (abnormal misidentiﬁed as normal). Conversely, 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 associated 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
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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 professionals caring for people with COPD must be aware of common nonpulmonary diseases such as depression experienced by up to 40%
of people with COPD. However, only generalists may need speciﬁc 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 reduction may have very different audiences. 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 developing 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 different groups. German specialists developed a COPD guideline
that required a primary care evaluation of the patient with suspected COPD, but failed to provide recommendations for a stepwise diagnostic work-up. Primary care experts subsequently used
the guidelines and their expertise in ofﬁce-based practice to develop 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 included 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., pulmonologists, cardiologists, nutritionists) (24, 27).
If the guidelines are to be used by managed 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 implementing 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 dissemination. 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,
and most 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-forperformance schemes, quality improvement initiatives, clinician
systems, or recommendations from consultants. Although guideline 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 mechanisms 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 recommendations in the guideline.
A small number of studies using physician and nurse self report 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 recommendations, 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 extensive dissemination plans and move into translation and implementation 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 person 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
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clinical trials that are most often done in controlled specialty
settings unlike those present in primary care practice. Results reported 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 necessary, step.
The selection of an audience should be a very careful and deliberate decision. In most health care systems around the world,
primary care physicians continue to provide and manage the care
of the majority of people with COPD. The levels of unrecognized
disease, the number of people with COPD who 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-based COPD
guidelines are expensive and time consuming to develop (5–7, 9).
Therefore, it is appealing to have a single guideline to serve multiple purposes, including guiding day-to-day diagnosis and management 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 decisions 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, therefore, be clearly considered when developing guideline content,
implementation tools, dissemination strategies, format, and inclusive language. If the guidelines are to be used in multiple countries, recommendations must be appropriate to the many cultural
groups and the varying levels of resources in those countries.
The WHO-sponsored International Primary Care Respiratory 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 experienced 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 challenging 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 policy 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 essential component of developing clinical practice guidelines informed
by the best available research evidence. 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. This is the second of a series of 14 articles that methodologists 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)
At which steps of guideline development should priorities be considered? (2) How do we create an initial list of potential topics within the
guideline? (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 of setting priorities? We updated an existing review on priority setting, and
searched PubMed and other databases 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, our own experience working with guideline 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 guideline. 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 recommendation, identiﬁed deﬁcits or weak points in practice, variation or uncertainty in practice, and availability of evidence. The input of a variety
of stakeholders is useful in setting priorities, although informal consultation is used more often than formal methods. Processes for setting priorities remains poorly described in most guidelines.
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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 Respiratory Society [ERS]). Similarly, completed guidelines often
assign priority to a subset of recommendations of greatest importance for implementation; these may form the basis for quality
measures or audit criteria to track performance. Equally important, but less discussed, is the need to set priorities among the many
issues that may be addressed within a broader guideline on a speciﬁc condition, such as the diagnosis and treatment of chronic obstructive pulmonary disease (COPD). Without some attempt to set
relative priorities, sponsors and developers cannot appropriately
manage the resources required for the retrieval of evidence, assessment of evidence, or development of recommendations. Initial priority setting can help ensure that the guideline effort devotes
sufﬁcient attention to those recommendations that offer the greatest 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 databases of methodologic studies relating to guidelines and systematic reviews (the Cochrane Methodology Register, the U.S.
National Guideline Clearinghouse, and the Guidelines International 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 guidelines 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 evidence, the conclusions and recommendations reﬂect a combination of evidence, the reported practices of organizations involved
in developing guidelines, and our own personal experience in
priority setting.
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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?

RESULTS
There is a limited empirical basis for setting priorities or for
addressing the speciﬁc questions that we identiﬁed. The literature 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 candidates 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 recommendations 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 priorities to decide which guidelines should be developed. We identiﬁed, 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 highquality 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 review 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 diagnosis or harms of therapy) and establish ways to incorporate existing reviews to address other questions. Finally, recommendations for
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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 improve 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 pulmonary 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 guidelines 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 management), and the epidemiology of disease. Most of the available
guidelines on COPD are organized around the following broad
categories: assessment, diagnosis, monitoring, management of stable disease (including educational, environmental, and pharmacologic and nonpharmacologic interventions), and management of
exacerbations (including assessment as well as outpatient and inpatient management).
A variety of methods have been used to identify more speciﬁc topics within these areas. Clinicians, experts, and patients
can be surveyed for candidate topics. More commonly, guideline panelists and staff use formal or informal processes (including review of other guidelines) to create a list or outline
of topics to be covered in a guideline. Increasingly, public entities such as the National Institute for Health and Clinical
Excellence in the United Kingdom and the Agency for Healthcare Research and Quality in the United States have developed formal processes to allow stakeholders to comment on
the scope and speciﬁc questions to be addressed by a systematic 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). Generating 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 recommendations within each guideline.

TABLE 2. STEPS FOR SETTING PRIORITIES IN GUIDELINE DEVELOPMENT
Priority-Setting Steps in Guidelines
1. Identify priorities for guideline
development
2. Indentify target audience and scope
of guideline
3. Prioritize questions of potential
interest
4. Prioritize effort of synthesizing
evidence
5. Prioritize recommendations

6. Prioritize recommendations
for research

Factors to Consider
Consider resources, health burden, stakeholder input, availability of data, variation in care.
Consider patterns of care, clinician interest, improvable quality gaps. Adapt scope to address most common
problems for target audience.
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.
Use existing reviews where high-quality reviews are available; focus new effort on those areas with most
complicated or controversial evidence.
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.
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 guidelines 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 Guideline Development outlined six general criteria: prevalence, burden 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 similar 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 forproﬁt 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 development 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 and medication
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 published COPD guidelines 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 priorities among possible guidelines. This literature identiﬁes a variety
of stakeholders and end-users that could be involved in the prioritization process. These include clinicians, professional organizations, policymakers, payers (e.g., health plans), government
bodies, quality organizations, and patients or patient representatives. 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 personal 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).
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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 expert panel (9). The panels usually include clinical experts, specialist 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 perspectives 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 performance on quality indicators, such as appropriate prescriptions
of controller medications in patients with asthma), it is often unclear 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 informed, 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. Guidelines 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 public, policy makers, 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 process is needed to prioritize which issues will be addressed and how
they will be addressed, as well as to identify where to devote resources 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 devote 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 primary literature) on those topics for which the evidence is confusing, practice is variable, recommendations are controversial, or
the issues account for a large proportion of the morbidity of the
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TABLE 3. CRITERIA FOR SETTING PRIORITIES
Criteria for Setting Priorities
Burden of disease
(health or economic)
Costs of care
Variability in practice
Potential impact of guideline
or recommendation
Importance to clinicians
Importance to patients
Availability of evidence
Uncertainty or controversy
Emerging issues

Source of Data
National data; review articles
National data; review articles
Quality measurement; surveys; expert
opinion
Expert opinion and stakeholder input
Survey, consultation, and ad hoc
stakeholder input
Survey, consultation, and ad hoc
stakeholder input
Existing reviews; preliminary
literature search
Literature search for editorials,
Meetings, drug/device approvals,
policy experts

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 generally similar approaches for setting priorities. This includes consulting 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 in more formal processes to set priorities
would lead to appreciably different or better outcomes. Nonetheless, 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 educational, environmental, and pharmacologic and nonpharmacologic interventions); and (3) management of exacerbations
(including assessment as well as outpatient and in-patient management). 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 prioritysetting 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 makers, patients, and researchers, as well as clinical experts, is important 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
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identify issues that may be priorities due to emerging technology, current policy debates, or evolving practice.
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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 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.
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 processes 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
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support. Formal consensus developing methods have proved effective 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 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. Participants completed
the work during the subsequent 4 years to develop a series of recommendations. 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 questions in this article. We updated a review of the literature addressing 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 disagreement, incorporating viewpoints and preferences of multiple stakeholders, 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 panels 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. Multidisciplinary groups composed of health care providers across the
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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?

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 implementation 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 (pharmaceutical 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 multidisciplinary involvement are not entirely consistent. One study reported 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 multidisciplinary involvement on dissemination and implementation (14).
However, it is clear that the expertise required to develop clinical practice guidelines (e.g., training in critically assessing and
summarizing evidence, as well as leading guideline panels) differs from that of clinician experts and clinical researchers.
EXPERTS MAY DOMINATE A GUIDELINE DEVELOPMENT GROUP. The
management of complex and chronic diseases often involves several specialties, while the main responsibility (and contact time)
remains with the primary care physicians. Studies on group dynamics 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 physician(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 impossible 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 national guidelines easily attract the interest of 15 or more professional 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 improving outcome (20). If GDGs choose a comprehensive multidisciplinary approach, they need to secure additional resources for
organizational, administrative, and logistic support. Another
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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 professional bodies that prompt the development of a guideline ultimately decide the composition of a GDG. Explicit criteria
regarding who should participate (and why) increase the credibility 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 stakeholders 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 conﬂicts 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 professional societies in dealing with conﬂict of interest (23).
ROLE OF INDUSTRY. Much dispute concerning the role of stakeholders with commercial interests exists. Should they be explicitly
excluded from multidisciplinary groups? NICE, along with most
guideline producers, exclude the pharmaceutical industry or manufacturers of devices from the active development of guidelines because 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’ perception 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 guideline such as inadequate dosing and information about study design
and conduct, but should not inﬂuence the development of recommendations within a guideline. The section by Cluzeau and colleagues 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 beyond 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 complicated guideline development projects, structured education in this
methodological area will be required. An international survey of 18
guideline organizations and professional societies reported that most
guideline programs offer training in guideline methodology and many
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
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TABLE 2. FORMAL CONSENSUS TECHNIQUES MODIFIED FROM REFERENCE 20
Consensus Development
Method
Informal
Delphi method
Nominal group Technique
Consensus development conference

Mailed
Question naires

Private Decisions
Elicited

Formal Feedback
of Group Choices

Face-to-Face
Contact

Structured
Interaction

Aggregation
Method

—
1
—
—

—
1
1
—

—
1
1
—

1
_
1
1

—
1
1
—

Implicit
Explicit
Explicit
Implicit

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 methodology, 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 stakeholders, 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 additional 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 dynamics, 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 understanding of the medical content. In some GDGs, the chair is responsible 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 technical team can support the chair’s leadership. Co-chairing of a second individual to complement experience is another alternative to
ensure optimal group processes.
Balancing participation and reaching agreement. Panel member
input will vary depending on role and status within the group, background, and type of content expertise (such research, practice, politics, and process). Experts tend to be the most 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 process (27). Organizations that place a high priority on active participation 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 tworound 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 recommendations, 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 informative minutes to document the process and panel members
responsibilities including explicit timelines is helpful. A well-

TABLE 3. ADVANTAGES AND LIMITATIONS OF FORMAL CONSENSUS PROCESSES
Advantages
Opportunity for active and equal involvement for all participants
Potential for deﬁnite conclusions as a result
Control of articulate members
Toning down the power of strong individuals
Opportunity for panel members to retract from ﬁrmly stated opinions
without losing face

Limitations
Need for a skilled and trained facilitator
Requires a representative panel to achieve valid recommendations
Limited by group size (more difﬁcult with large groups)
Can become a mechanical and inﬂexible tool if poorly moderated
Can require substantial administrative support
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functioning information management system, such as an intranet 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 adequate 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 discipline, 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 unsatisfying compromises on quality.
Starting with a thorough assessment of the proposed objectives, all steps involved, the panel’s methodological expertise,
and the necessary resources can minimize frustration. This assessment should lead to setting objectives commensurate with
the available resources and expertise. Setting realistic objectives
may involve concentrating on the most relevant questions (deﬁned 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 ultimately recommendations.
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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
have different perspectives. Therefore, GDGs must balance comprehensive 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 drafting the recommendations. A chair should have the ability to be objective 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 developing methods 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 the best available research evidence. This is the fourth of 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, we addressed the following topics and questions. (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 existing systematic reviews and relevant methodological research. Our
conclusions are based on available evidence, consideration of what
guideline developers are doing, and workshop discussions.
Results and Discussion: Professional societies often depend on industry funding to support clinical practice guideline development. In
addition, members of guideline committees frequently have ﬁnancial relationships with commercial entities, are invested in their intellectual 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 several 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 reimbursement policies by third-party payers (5). Ideally based on
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rigorous, systematic evaluations of high-quality evidence, clinical practice guidelines are intended to provide clinicians with
impartial, unbiased treatment recommendations (6). Because of
their direct impact on clinical practice, guidelines must be insulated from outside biases and competing interests (1).
There are, however, a number of potential threats to the impartiality 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 guideline committee members. The review examines the available evidence 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 different issues.

COMMERCIAL SPONSORSHIP
The development, maintenance, and revision of clinical practice
guidelines is a costly, labor-intensive endeavor (7). Many professional 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 guideline committee could undermine the credibility of both the guidelines and the group that produced it (6, 9). Of particular concern
is the possibility that guideline developers will feel—or be perceived 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 interests (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 conceptualization 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).
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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 developing or marketing pharmaceutical products under review.
These personal ﬁnancial interests include employment, consultancies, paid expert testimony, stock holdings, endowments, patents,
royalties, honoraria, and in-kind gifts (e.g., travel, accommodation, meals, frequent ﬂier miles). Intellectual conﬂict of interest
is increasingly recognized as a source of potential bias (16) resulting 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 academic 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 consideration 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 alternative therapies (20).
A growing number of professional societies and other groups
developing practice guidelines are formulating policies to regulate commercial sponsorship and individual conﬂicts of interest. 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 managing relationships that potentially threaten the integrity of the
guidelines and the process that produces them. There is, however, considerable variation across policies, especially those involving 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 committee 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 workshop 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
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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this section searched the PubMed database for original qualitative and quantitative research (using commercial sponsorship,
clinical practice guidelines, conﬂicts of interest, and disclosure)
and the Cochrane Methodology Register (using conﬂict of interest). This search was updated for the period 2008 to 2011
following the workshop. Before the workshop, ATS staff conducted 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 Excellence (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 conclusions are based on available evidence, consideration of what
guideline developers are doing, and ATS/ERS workshop discussions. 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 guideline 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 interest, although this topic has recently been the subject of a number
of commentaries and recommendations (17–19, 22). Several systematic reviews of literature found an association between commercial sponsorship of research and outcomes favorable to the
sponsor and the ﬁnancial ties of investigators and favorable outcomes (23–25). A number of empirical studies, case studies, and
commentaries demonstrate particular aspects of industry involvement in guideline development (5, 13, 16). These systematic 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 actual 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 guidelines 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 promotional purposes. It is important to note that the ECRI Institute, 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,
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published by the British Medical Journal (BMJ) Publishing
Group, states that it is “wholly independent of Government, regulatory 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 requiring that it either come from entities unrelated to the topic of the
review (i.e., banking, airlines) or that any funding from healthrelated 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 conﬂicts of interest. The WHO accepts funding from commercial
entities whose activities are unrelated to health and whose products 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 translation of reviews (2006 amendment) (8). The American College
of Chest Physicians (ACCP) accepts industry funding, but requires that all support be unrestricted and independent of the
guideline process. Furthermore, guidelines may not have a singlesource industry sponsor, industry sponsors are not revealed to
members of an evidence-based guideline panel, all pharmaceutical 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 minimized 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 interests of considerable monetary value, but are rarely recused from
the committees. The authors discovered a weak relationship between 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 speciﬁc meeting (32).
The literature on the commercial sponsorship of research may
also be relevant to guideline committees. As mentioned above,
over the past decade, there have been a number of studies demonstrating 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 company (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
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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 patterns of association, these consistent ﬁndings suggest that industry involvement in research may inﬂuence the published results
and raise the possibility that the evidence behind evidencebased 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, including 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 interest 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 comprehensive disclosure of all intellectual, academic, professional,
and personal conﬂicts that could bear upon the guideline development process has been reinforced and implemented by Guyatt
and colleagues in the recent ACCP antithrombotic guidelines
(17). The process required methodologists without potential conﬂicts to lead the formulation of recommendations in collaboration with experts who may be conﬂicted to a degree that would
not preclude them from participation. It also required a transparent 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 evaluating different methods for obtaining conﬂict of interest disclosures were identiﬁed. In general, there are several formats for
collecting information from committee members or participants:
minimal requests to disclose any professional or ﬁnancial afﬁliations, detailed instructions that request members to describe
all involvements with organizations or entities with direct ﬁnancial interest in the topic under consideration, and detailed structured 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 advisory committee, NICE, the ATS, and the ERS use structured disclosure forms and request information on a range of ﬁnancial ties,
including research funding, paid consultancies, honoraria, equity
holdings, gifts, patents, and royalties. The Cochrane Collaboration
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TABLE 2. COI POLICIES: SUMMARY OF SELECTED OTHER SOCIETIES

Deﬁnition of COI includes
Financial:
Employment
Consultancies
Stock
Mutual fund holdings
Honoraria
Paid expert testimony
Family members
Research grants
Patents
Royalties
Loans
Gifts
Intellectual: pre-existent beliefs
Timing of disclosure
Not speciﬁed
Upon completion of project proposal
Upon appointment of committee
Start of every committee meeting
Completion of draft manuscript
Completion of ﬁnal pre-pub manuscript
Other
Level of disclosure
No amount speciﬁed
Any amount
.$1,000
.$3,000
.$5,000
.$10,000
Other
Direct payment
Payment to research accounts
Payment to institution
Disclosure period
,12 mo
1 yr
3 yr
5 yr
Other
COI review elements
Not speciﬁed
Panel chairs
Panel members
Reviewers
Is there a dedicated COI review body?
Management strategies
Not speciﬁed
Explicit exclusion criteria?
Criteria customized to project role?
Recusal from discussion
Recusal from voting

ACP

ACCP

AMA

SCCM

ICBMJE

WHO

X
X
X
No
X
X
X
X
X
X
N/A
N/A
N/A

X
X
X
No
X
X
X
X
N/A
X
N/A
N/A
X

X
X
X (if signiﬁcant)
X (if signiﬁcant)
No; given to AMA
X
X
N/A
X
X
X
X
N/A

X
X
X (major stockholder)
X
X
X
X
X
X
X
X
X
N/A

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

X
X
X
No
X
X
X (partner)
X
X
X
N/A
N/A
N/A

X

X
X
X

X

X

X
X
X (annually)
X

X
X

X

X

X

X
X
X
X

X

X
X

x–4 yr
X
X
X
N/A
N/A

X
X
X
X

X
X
N/A
N/A

X

X
X
X
X

X
X
X
X

N/A
N/A
X
X

N/A
N/A
X
X

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
a material ﬁnancial interest’ shall mean holding a ﬁnancial ownership interest of 5% or more, 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 Society was 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 private practice that could be affected by the outcome or discussion
of a particular matter or product.
There is considerable variation along other dimensions of disclosure, 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 individuals 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 interest) has been highly variable. The International Committee of
Medical Journal Editors’ Uniform Requirements for Manuscripts Submitted to Biomedical Journals (ICMJE) requires
that authors, including guideline authors, disclose their afﬁliations, funding sources, and ﬁnancial interests upon submission
to the journal. Many of the 500 journals adhering to the uniform requirements now regularly publish this information as
part of the manuscript (46, 47). However, the adequacy of disclosures in scientiﬁc articles has been questioned (47–49) and,
even when ﬁnancial sponsorship is disclosed, few studies describe 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 development (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 funding sources or ﬁnancial conﬂicts of interest of the authors (52).
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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 expertise of the individual, the needs of the organization, and the
likelihood that the ﬁnancial relationships will affect the individual’s judgment in a signiﬁcant way.
In light of the evidence suggesting that bias induced by monetary 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 trials, but it uses a “rebuttable presumption” clause to allow the
prohibition to be waived when the beneﬁts of the research outweigh 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 commercial entity related to the scientiﬁc work—but do not indicate
whether ﬁnancial ties above these thresholds should be prohibited, avoided, or managed (57). The CARI Guidelines prohibit participation in Working Group activities for any member
holding stock, receiving more than $10,000 per year in compensation for employment or other work (speaker fees, advisory
fees), or “any other direct or pecuniary interest considered serious 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 participants 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).

When Does a Relationship Require Management?

Few organizations specify exactly which relationships constitute
signiﬁcant conﬂicts—those deemed in need of overt management 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 questions 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 regularly 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 interest” (54). In making these determinations, the FDA evaluates

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 criteria 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 intervention, 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” relationships, 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 management decisions in conﬂicts of interest detail a number of commonly used management strategies used by university conﬂict
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of interest committees (60, 61). These possible management
strategies include:
d

Self declaration of conﬂicts of interest by potential participants

d

Review of potential participants’ conﬂicts of interest

d

d

d
d

d

d

d

d

Disclosure of individual conﬂicts of interest to all guideline panel members
Disclosure of conﬂicts of interest in publications and public presentations
Reducing equity holdings below a speciﬁed amount
Altering consulting agreements to ensure separation between consulting and guideline work
Eliminating the ﬁnancial tie (i.e., resigning from Board of
Directors, canceling the consulting agreement; selling stock)
Appointing oversight committees to review the scientiﬁc
process and resulting research
Disallowing the investigator to contribute to certain recommendations or to the guidelines as a whole
Handling disputes in conﬂicts of interest resolution

Despite great variability in how institutions manage conﬂicts,
disclosure of ﬁnancial ties in all academic publications and presentations 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 committee members (61, 62).
However, disclosure related speciﬁcally to guideline committee members has been shown in a number of studies to function
rather poorly. In 2001, Papanikolaou and coworkers surveyed
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191 clinical practice guidelines published in six major international 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 ongoing interactions with pharmaceutical companies and that a signiﬁcant 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 guideline 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 inclusion of independent methodologists, epidemiologists, and policy 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 federal 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 instance, the Cochrane Collaboration directs unclear cases of ﬁnancial 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 questions. 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 societies 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 committees with the potential risks of close industry involvement (in
both funding of guideline development and the individual members), we recommend the following.
1. How should clinical practice guidelines be funded?
a. Groups developing guidelines should vigorously advocate 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. Ideally, 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.
TABLE 3. A POSSIBLE MATRIX FOR CONSIDERING RISK
PERCEPTION RELATED TO BOTH COMMERCIAL SPONSORSHIP
AND MEMBER CONFLICTS OF INTEREST
Commercial Sponsorship?
Yes

No

Perceived risk:
High
Management:
Prohibited

Perceived risk:
Moderate
Management:
Balance of views
Documentation of process
Perceived risk:
Low
Management:
None

Conﬂicted Members?

Yes

No

Perceived risk:
Moderate
Management:
Seek alternative
funding

Ideal

2012

c. No single source sponsorship should be allowed under
any circumstances.
2. What relationships should members of guideline committees be required to disclose?
a. Potential members of guideline committees should disclose any and all ﬁnancial relationships with commercial 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 management activities; equity ownership in public and privately
traded companies; management or advisory positions
(Scientiﬁc Advisory Boards, Board of Directors, Speakers Bureaus); honoraria; loans; royalties, patents, contracts, 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 available 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 advisory work; and percent equity held as well as its monetary 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 committee chairs. As an example, the ATS requires that
at least one chair be free of conﬂicts.
ii. Determine what proportion of the guideline committee is permitted to have conﬂicts. Currently, some
organizations place no restrictions, others permit no
committee members with conﬂicts, and others limit
the conﬂicted members to either one-third or no more
than one-half.
c. Each guideline committee should include an independent 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 committee, the chair must provide a clear description and
documentation of the evaluation process, detailing how
conﬂicts of interest are to be mitigated during the evaluation and recommendation process.
e. Groups developing guidelines should elect a standing
committee to oversee guideline stafﬁng, conﬂict disclosures, and management of committee conﬂicts.
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f. All disqualifying relationships must be speciﬁed in advance, 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 guideline 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 instance, excusing them from ﬁnal recommendations) or
may request that members make efforts to mitigate their
conﬂicts (for instance, halting consulting activities or reducing equity holdings). These policies should be prespeciﬁed 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 interest, the chair should indicate where those conﬂicts
might bear speciﬁcally on the recommendations.
These members could then be excused from discussion 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 Medical Association (JAMA) called upon organizations that sponsor 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 members are often those with the expertise in the topic and recommendations of interest. Their input into the guidelines is
needed given the unique insights into clinical context and evidence they can offer. The challenge will be how to strike a balance 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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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 questions. (1) What methods should be used to select important outcomes?
(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 interpret the effect on outcomes. (9) How to incorporate outcomes related
to harm. We based our responses on a PubMed literature review, prior
reviews, relevant methodological research, and workshop discussions.
Results and Discussion: Guideline panels should use transparent and
systematic methods to select both the evidence and important outcomes, with input from groups that represent a wide range of expertise
and constituencies. Outcomes should address both beneﬁts and downsides, with consideration of the deﬁnitions, 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 outcomes are frequently reported, but their correlation with patient
important outcomes may be low. A guideline panel should determine a priori the magnitude of effect judged clinically signiﬁcant,
factors that may inﬂuence outcome reporting, and whether different 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, registries, and case-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).
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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 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 obstructive 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 guideline 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, intervention, comparison, and outcome). When specifying the population and intervention for a clinical question, the setting (primary
care clinics versus specialty outpatient clinics versus hospital settings) should be considered. When specifying the outcomes relevant 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 included 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 interest 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 received 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 practice 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 recommendations 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 recommendations, 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 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. 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 developed 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 regarding 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, relevant methodological research, and workshop discussions.
We updated our search through April 2011 to identify highpriority 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; establishing how they are deﬁned; description of their severity, variability,
and relative importance; and clariﬁcation regarding how to locate 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 and management 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
TABLE 1. DECIDING WHAT TYPES OF EVIDENCE AND OUTCOMES
TO INCLUDE IN GUIDELINES
1.
2.
3.
4.
5.
6.
7.
8.
9.

What methods should be used to select important outcomes?
What types of outcomes should be considered?
What sources of evidence to consider?
How should the importance of outcomes be ranked?
How to deal with surrogate outcomes
What issues related to outcomes to consider in the evidence review?
What quality of evidence should be used?
How to interpret the effect on outcomes
How to incorporate harms outcomes

PROCEEDINGS OF THE AMERICAN THORACIC SOCIETY VOL 9

2012

be useful to focus questions on the populations of greatest interest 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 representing 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 expertise in the diagnosis and management of COPD, primary
care, disease prevention and practice, pharmacology, policy
decision making, and methodology. Representatives from various societies with wide-ranging interests and experiences in
treating patients with COPD provided input. Patient representatives 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 obstruction 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, multiple 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, exacerbations 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., mortality 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 trials or longer-term trials), whether it is feasible and appropriate to
combine ﬁndings, and what constitutes clinically relevant differences 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 approach promulgated by the GRADE Working Group that asks
guideline panels to make judgments about the importance of outcomes for decision making using rating scales (14–16). Typically,
panel members follow written or verbal instructions using a ninepoint 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 unnecessary outcomes that may be reported in the literature but
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TABLE 2. RECOMMENDATIONS FOR DEFINING OUTCOMES AND DETERMINING WHETHER THEY CAN BE COMBINED
Outcome deﬁnitions

Primary vs. secondary
outcomes
Outcome assessment
in randomized
controlled trials

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

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.

Different methods of presenting the ﬁndings may 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).

3. What Sources of Evidence Should Be Considered?

5. How to Deal with Surrogate Outcomes

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 straightforward. Although driven by key issues regarding science, pragmatism 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 management 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, doctoral dissertations, and websites [Food and Drug Administration
{FDA}, company]) may be necessary for interventions involving
emerging technologies, complementary medicine, and health systems interventions. Product labels may also be a useful source of
harms data.

For the management of stable COPD, speciﬁc treatment options
include: long-acting inhaled bronchodilators used as monotherapy or in combination with inhaled corticosteroids, pulmonary
rehabilitation, assisted ventilation, disease management, and
supplemental oxygen therapy. Patient-important outcomes include (but are not limited to) exacerbations, health-related quality of life, hospitalizations, and mortality. 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 consistent 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 frequently 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 example, 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 spirometric 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).

4. How Should the Importance of Outcomes Be Ranked?

Although further work is needed, relative ranking scales resemble a pragmatic and feasible approach to identifying the importance of outcomes. The primary focus when determining the
relative importance of outcomes should be the person who primarily 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 outcomes may be useful surrogates (e.g., change in
FEV1). However, they should not be used instead of direct patientcentered outcomes of effectiveness (e.g., exacerbations, hospitalizations, 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 incorporated if possible, but may vary depending upon the stakeholders 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, others may prefer life prolongation, and
still others may place higher priority on minimization of harms
including costs).

6. What Issues Related to Outcomes Should Be Considered
in the Evidence Review?

Deﬁning outcomes can be difﬁcult. It is often not feasible or appropriate 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 deﬁnitions 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 revised 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
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Figure 1. Spirometry for case ﬁnding of COPD—analytic framework.
d

d

d

d

(KQ1a and b) What is the prevalence of airﬂow obstruction as
deﬁned by (a) clinical examination or (b) spirometry in various
adult populations?
(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 clinical examination for predicting presence and severity of airﬂow
obstruction. (b) Prevalence of spirometric levels of airﬂow obstruction according to age, smoking status, sex, race/ethnicity,
respiratory symptom status, and previous clinical diagnosis. (c)
Harms: health costs and personnel, patient anxiety, unnecessary or ineffective treatment, missed opportunities to diagnosis and treat other conditions.
(KQ2a and KQ2b) Can spirometry increase smoking cessation
rates and how does patient knowledge of the spirometry outcome affect smoking cessation rates?
(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, patient reported abstinence according to spirometric and smoking

problem. The methods section outlines the types of studies, participants, 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 Information 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 reasons for the exclusion. Any restrictions or exclusions of speciﬁc
population characteristics, interventions, outcomes, or settings
are noted along with the rationale. Relevant subgroups, assessment of the methodological quality of the included studies

d

d

d

status; incidence/prevalence of smoking cessation programs/
medications. Harms: decreased abstinence, health costs and
personnel effort
(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?
(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 respiratory 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).
(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 spirometry in addition to clinical examination for determining future
risk of all-cause and disease speciﬁc mortality, hospitalizations,
exacerbations

(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 analyses are conducted to determine how changes in the deﬁnitions
of outcomes may alter conclusions. For example, outcomes related 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., percentage of subjects having at least one exacerbation, rates of exacerbations over time, exacerbations requiring hospitalizations,
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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 heterogeneity in outcome deﬁnitions because these can play important roles in determining whether different studies can be
combined, what relative emphasis to place on different outcomes or studies, and ultimately whether an intervention is
deemed effective.
The AHRQ/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 available, although the decision about what constitutes the highestquality 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 transparently 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 confounding 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 relevant to a certain guideline group; relevant to a certain clinical
setting; and worth 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 contribute 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 practice guideline questions, the use of gray literature is also useful.
RCTs can provide the highest quality of evidence for determining the effectiveness of interventions. However, the quality
of RCTs varies greatly, and there is considerable evidence indicating that trials of lower quality are more likely to report an
exaggerated effect size than studies of higher quality. Furthermore, 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 exaggerated or biased estimates of effect size if outcomes from all
conducted studies are not included.
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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 individual 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 limitations, 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 recent ACP/ATS/ERS/ACCP COPD guidelines assessed whether
outcomes vary according to study level factors, including blinding, 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). Assessment 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 particular 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 qualityof-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 standardized 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.
The metric 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 statistically 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 always be assessed (Table 4). RCTs are often not the best source
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TABLE 3. GRADE APPROACH TO GRADING THE QUALITY OF EVIDENCE
Source of Body
of Evidence

Initial Rating
of Quality

Randomized trials

High

Observational studies

Low

Factors that May
Decrease the Quality
1.
2.
3.
4.
5.

Risk of bias
Inconsistency
Indirectness
Imprecision
Publication bias

Factors that May Increase the Quality

Final Quality of a
Body of Evidence

1. Large effect
2. Dose–response
3. All plausible residual confounding would reduce the demonstrated
effect or would suggest a spurious effect if no effect was observed

High (ÅÅÅÅ)
Moderate (ÅÅÅB)
Low (ÅÅBB)
Very low (ÅBBB)

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

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 standardized deﬁnitions are often not provided (31), making pooling
across trials neither feasible nor appropriate.
Guideline developers should consider supplementing published 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 supplemented with other methods for identifying relevant published studies, including reviews of reference lists, soliciting
experts for additional citations, and/or using the citation tracking feature on OVID. Developers may also search for unpublished trials or data from comparative effectiveness reviews (CERs)
on the FDA website, Scientiﬁc Information Packets (SIPs), governmental 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 measuring and analyzing potential confounders. They should also
support the development and testing of quality ratings instruments such as the McMaster 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 systematic 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 developers 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 4. SUMMARY OF RECOMMENDED APPROACHES FOR EVALUATING HARMS
d
d
d
d
d

d

d

d

d
d

d

d

d

d

Identify the harms that are most important to decision makers and users of the interventions being evaluated using Technical Expert Groups.
Use consistent and precise terminology when describing evidence on harms.
Routinely include data from randomized trials, including both head-to-head and placebo-controlled trials (especially for uncommon or rare adverse events).
Include unpublished trials and unpublished data from published trials when publication bias or selective outcomes reporting bias are signiﬁcant issues.
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.
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.
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.
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.
Do not draw conclusions about nonequivalence or noninferiority unless there are appropriate data justifying such statements.
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.
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.
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.
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.
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 resource utilization, quality of life, compliance, and costs. Other frequently 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 the world, have recognized the need to use rigorous processes
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 diseases on how to achieve this goal. In this article, we focused on integrating 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 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
intoaccount explicitly? Our work was based on a prior review on this topic
and our conclusions are based on available evidence, consideration of
what guideline developers are doing, and workshop discussions.
Results and Discussion: Many authorities suggest that there is a need
to include explicit consideration of costs, resource use, and affordability 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. Resources used, and the costs of 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 recommendations, and in some cases there are hundreds. Deﬁning costs and
resource use for all of them—especially for multiple settings—is unlikely to be feasible. At present, disaggregated resource utilization
accompanied by some cost information seems to be the most promising approach. The method for assigning values to costs, including
This article is a section of “Integrating and Coordinating Efforts in Chronic Obstructive Pulmonary Disease (COPD) Guideline Development,” an American Thoracic Society (ATS) and European Respiratory Society (ERS) Workshop Report. This
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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 be made explicit. Standards for evidence for clinical data are usually good-quality trials reporting a relevant
endpoint that should be summarized in a systematic review. Like others,
we are therefore proposing that the ideal sources of evidence for cost
and resource utilization data for guideline development are systematic
reviews of randomized controlled trials that report resource utilization,
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 guidelines” documents recommend that consideration of costs and
resource allocation should be included in the process of guideline development. Most do not, however, give a detailed account 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 recommendation 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 reimbursement, 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 unaffordable in a middle-income country such as Brazil, but because the
guideline’s endorsement of tiotropium does not include cost considerations, 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 integrating cost and resource information in the context of respiratory
disease guidelines.

METHODS
In this article we addressed the questions in Table 1. Key questions 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 recommended in respiratory guidelines were identiﬁed, but a systematic 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 development say that there is a need to include explicit consideration of costs, resource use, and affordability. In some cases,
however, “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. 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 interventions being considered (e.g., a single pharmacological intervention), 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 hemorrhage (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 costeffectiveness 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.
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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For guideline panels, this information could lead to explicit labeling of recommendations that are particularly sensitive to resource considerations.
The second reason is that the methods for calculating community and health care sector costs can be uncertain. Values assigned
to these costs often have an element of arbitrariness and are susceptible to bias despite many 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 published reports (see below). This need not deter guideline panels
from making recommendations based on cost-effectiveness analyses, 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 incremental 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. Resource 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 identifying 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 different 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 although money 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 costeffectiveness (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 recommendations 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. Deﬁning costs and resource use for all of them, especially for multiple
settings, is unlikely to be feasible. Recent experience in WHO
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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 societal 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 published economic evaluation of tiotropium for the treatment of
COPD claims to show that there are economic beneﬁts associated 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 perspective 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 (perspective) of the evaluation, which should be deﬁned. For guideline panels, the relevant perspective is normally assumed to be
that of the health system (national or local) in which the guideline would be implemented, but this should be made 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 comparator intervention is crucial for evaluating data on costs. In the
case of tiotropium, the comparator chosen for the formal economic evaluation was ipratropium, based on one trial (18), although 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 exacerbations 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 endpoint. Standards for economic evaluation have also been described, 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.
TABLE 2. SUMMARY OF CLINICAL TRIAL DATA (FROM REFERENCES
18 AND 19)
Placebo-controlled
Trial

Percentage of subjects
with exacerbation(s)

Ipratropium-controlled
Trial

Placebo

Tiotropium

Ipratropium

Tiotropium

32.3

28.0

53.5

39.9
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First, published cost-effectiveness analyses based on decisionanalytic 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, requiring 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 assess the validity of the results or conclusions. Evaluation of electronic 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 review of a large number of cost-effectiveness analyses done in different 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 speciﬁc context to which the guideline group’s work is relevant.
An alternative standard of evidence might be economic evaluations 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 guidelines groups are systematic reviews of randomized controlled
trials that report resource utilization, with direct comparisons between 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 controlled trials measuring resource use, direct nonrandomized
comparisons of the interventions in the same setting (i.e., beforeand-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 implications, and affordability in making recommendations are challenging. The experience of the National Institute for Health and
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TABLE 3. RECOMMENDATIONS FOR FURTHER RESEARCH
What is the relationship between the incorporation of costs into a guideline and the cost impact of a guideline? What are the optimum methods for using cost data in
guideline development and of assessing the cost impact of a guideline? Should these processes be uniﬁed or separate?
d What are the implications for level of evidence and strength of recommendation taxonomies of considering a range of treatment attributes beyond effectiveness and
tolerability?
d What is the role of decision analysis in the development of clinical guidelines?
d In what circumstances is it necessary to use formal consensus methods within a guideline development process?
d

Reprinted by permission from Reference 25.

Clinical Excellence (NICE) is one of the most 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 evaluation 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 pharmaceuticals, but reduce spending on in-patient stays and procedures. 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 disaggregated cost data and trial estimates of beneﬁt and harm are included in guidelines, countries with varying levels of income can
adapt the recommendations to their circumstances, as can subnational or local groups. It will be critical to deﬁne to which setting
and under which 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 difﬁculties raised by a hypothetical Brazilian assessment of the GOLD
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 disaggregated 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 before 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 consumed, a dollar will be paid. While these payments can be laundered, 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 the best available research evidence. 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 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 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? 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 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 and Discussion: 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 observational studies as low-quality evidence, but both can be rated
down or up. Five factors may lead to rating down the quality of evidence: study limitations or risk of bias, inconsistency of results, indirectness 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 treatment effect, or would create a spurious effect when results suggest
no effect. GRADE suggests use of evidence proﬁles that provide a comprehensive 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 questions 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 guideline panels (3, 4). Thus, this article focuses on the description of the
GRADE approach to grading the quality of evidence and presenting evidence. Our conclusions are based on available evidence, the
practice of leading guideline developers, and workshop discussions.

RESULTS
This article is a section of “Integrating and Coordinating Efforts in Chronic Obstructive Pulmonary Disease (COPD) Guideline Development,” an American Thoracic 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.
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1. What Evidence Should Guideline Panels Use to Inform
their Recommendations?

Most authorities accept that clinical guidelines should be evidencebased. Although consensus about what exactly that means may be
less complete, all would agree that an attempt to collect and succinctly summarize the evidence regarding the impact of alternative
management strategies on all patient-important outcomes is a prerequisite. The widely used term for this collection and summarization 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 deﬁnition of the question (including the patients, intervention, comparator, and outcome), restriction
to the highest-quality evidence available (typically randomized trials),
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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?

a comprehensive search for eligible studies, and an unbiased summary of the evidence from those trials (often a statistical summary
presented in a meta-analysis). In the COPD area the patient population would typically be a heterogenous group of patients with
COPD, and patient-important outcomes would include mortality, exacerbations, hospitalization, and health-related quality of
life. Use of a high-quality systematic review ensures that the definition 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 guidance from the Cochrane Collaboration (8). Should they wish to
assess the quality of available systematic reviews, guideline panels can use one of a number of available instruments (9–12).
Panelists may have more 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 evaluations 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 program 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 Intercollegiate 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 Intercollegiate Guideline Network has subsequently adopted the
GRADE approach.
GRADE is unique in the depth and breadth of methodological guideline development and clinical expertise devoted to its
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development, its explicitness in criteria for rating quality of evidence, 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 prominent 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 extensive 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 differ from one outcome to another within a single study (if, for instance, 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). Ultimately, 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 methodological limitations include lack of concealment of randomization, 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 exacerbations failed to report procedures to ensure concealment of randomization, failed to report how they dealt
with patients lost to follow-up, and failed to specify adherence to the intention-to-treat principle (23). These limitations 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 heterogeneity. For instance, drugs may have larger relative 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 randomized trials of supplemental oxygen in patients with COPD
with exercise hypoxemia have suggested little if any improvement in day-to-day dyspnea (24–27), while a ﬁfth
randomized trial suggests substantial beneﬁt (28). Apparent differences in patients, interventions, measurement of
outcome, or study design and conduct fail to explain the
different results. This unexplained variability would mandate the classiﬁcation of this otherwise high-quality evidence as moderate quality.
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TABLE 2. GRADE APPROACH TO GRADING THE QUALITY OF EVIDENCE
Factors that May
Source of Body of Evidence Initial Rating of Quality Decrease the Quality
Randomized trials

High

Observational studies

Low

1.
2.
3.
4.
5.

Risk of bias
Inconsistency
Indirectness
Imprecision
Publication bias

Factors that May Increase the Quality

Final Quality of a Body of Evidence

1. Large effect
2. Dose–response
3. All plausible residual confounding would reduce
the demonstrated effect or would suggest a
spurious effect if no effect was observed

High (ÅÅÅÅ)
Moderate (ÅÅÅB)
Low (ÅÅBB)
Very low (ÅBBB)

3. Indirectness of evidence. There are two types of indirectness 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 consideration. 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 investigators may have undertaken studies in similar, but not
identical populations; tested similar but not identical
interventions against similar but not identical comparators; 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 comparisons (4).
4. Imprecision. When studies include few patients and few
events and thus have wide conﬁdence intervals, a guideline 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 mentioned systematic review of oral bacterial extracts suggested 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 further 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 reporting bias is when published evidence includes a number of
small trials, all of which are industry funded (29). A “funnel plot” demonstrating larger effects in smaller trials
suggests that small trials with minimal effects remain unpublished. Figure 1 provides an example of a skewed distribution 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, however, of limited use (31); avoiding reporting bias, if possible, 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 classify 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 realized 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. Unfortunately, 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 studies 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 exposure, yet they still fare better, it is likely that the actual intervention or exposure effect is even larger than the data suggest.
For instance, unpublished systematic review addressed the effect 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 anything, strengthen the effect estimate in favor of condom use.

TABLE 3. EVIDENCE IS WEAKER IF COMPARISONS ARE INDIRECT
Question of Interest
Relative effectiveness of formoterol and salmeterol
Respiratory rehabilitation in moderately severe COPD
Low-intensity home-based respiratory rehabilitation
Effect of interventions on quality of life, exacerbations, and mortality
Deﬁnition of abbreviation: COPD ¼ chronic obstructive pulmonary disease.

Source of Indirectness
Indirect comparison: randomized trials have compared formoterol and salmeterol
to placebo, but trials comparing formoterol to salmeterol are unavailable.
Differences in population: randomized trials have focused on patients with
severe COPD
Differences in intervention: randomized trials have by and large tested
hospital-based or intensive home-based respiratory rehabilitation
Differences in outcome: many randomized trials in COPD test the effect
of interventions on pulmonary function or exercise capacity
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Figure 1. Differences in exercise capacity in (intervention–control
groups) in short-term randomized trials of oxygen in patients with
chronic obstructive pulmonary disease.

3. How Should Guideline Panels Grade Evidence Regarding
Diagnostic Tests?

The goal of every management action a clinician takes is to decrease mortality or morbidity, or improve the patient’s wellbeing (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 patientimportant 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
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of studies suggest that an elevated B-natriuretic peptide (BNP)
markedly increases the likelihood that heart failure is responsible 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 history, 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 furosemide that leads to ﬁnal accurate diagnosis and appropriate treatment). 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.
In many instances, sorting out whether application of a diagnostic 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% randomized 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 patient 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 moderate quality for other reasons (they may consider the evidence
indirect either because few patients with COPD participated in

TABLE 4. SUMMARY OF FINDINGS OF ANTICHOLINERGIC AGENTS IN CHRONIC OBSTRUCTIVE PULMONARY DISEASE
Summary of Findings
Quality Assessment
No. of
Studies

Design

Limitations

Consistency

Directness

No. of Patients

Imprecision

Other
Considerations

Anticholinergics

Respiratory Deaths (follow-up mean 20 mo)
None
2/4,036
Serious
imprecision†

Effect

Placebo

Relative (95% CI)

Absolute

Quality

Importance

12/3,845
2.5%‡

RR, 0.27
(0.09–0.81)

1 fewer
per 1,000
18 fewer
per 1,0003

ÅÅÅÅ
HIGH

CRITICAL

5

Randomized
trial

No serious
limitations*

No serious
inconsistency

No serious
indirectness

6

Randomized
trial

No serious
limitations*

No serious
inconsistency

Exacerbations Resulting in Withdrawal from Study (follow-up 3–6 mo)
None
126/2,516
181/2,075
No serious
No serious
indirectness
imprecision†

RR, 0.60
(0.48–0.75)

30 fewer
per 1,000x

ÅÅÅÅ
HIGH

CRITICAL

3

Randomized
trial

No serious
limitations*

No serious
inconsistency

Hospitalizations due to Exacerbations (follow-up 3–6 mo)
No serious
No serious
None
106/1,866
indirectness
imprecision

RR, 0.67
(0.53–0.86)

20 fewer
per 1,0004

ÅÅÅÅ
HIGH

CRITICAL

142/1,686

* Concealment of allocation not clear in several studies.
y
There were few events in both groups.
z
Data from the TORCH trial indicate a 2.5% respiratory death rate over 20 months.
x
Data 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.

260

the trial or because they question the applicability to other settings), but there is no question that the randomized trials examining 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 representatives, patients themselves, or evidence regarding importance 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 patientimportant outcomes? When, for instance, randomized trials have
addressed effectiveness but only observational studies provide
evidence regarding toxicity, should the overall quality of evidence 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 evidence 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) developed 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., evidence tables, meta-analysis, decision analysis) and the recommendation 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 comprehensive 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 decisionmaking, 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.
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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 categories of limitations that may lower study quality, and three categories that may raise study quality. Guideline developers who
follow this structure will ﬁnd the transparency of their recommendations markedly enhanced.
Author Disclosures: G.G. was a member of the GRADE Working Group. E.A.A. and
A.O. reported no commercial interests relevant to subject matter. E.M.A. was chair of
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Introduction: Professional societies, like many other organizations
around the world, have recognized the need to use rigorous processes 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 development process to integrate their values and preferences, and why.
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 consumers of guidelines including health professionals, providers, and
commissioners of services. We searched PubMed and other databases 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 developers, and the direct involvement of consumers in guideline development processes. Sources of information on consumer values
include the research literature and direct elicitation of values both
from organizations representing consumer interests and from individuals. 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.
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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
the public 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 consumers of healthcare (patients, caregivers, and the public) (1–4). 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 (5). Participants completed 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 qualitative studies concerning consumer involvement in guidelines undertaken 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 methodologies, and workshop discussions.

RESULTS
What Do We Mean by “Consumers”?

People with a legitimate interest in guideline development include those who deliver care (healthcare professionals), those
who ﬁnance, commission, manage, and assure care (government,
policymakers, healthcare providers, and regulators), those who
develop and manufacture healthcare products, and those who receive 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.
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TABLE 1. QUESTIONS ADDRESSED REGARDING CONSUMER INVOLVEMENT AND THE INTEGRATION OF CONSUMER VALUES IN
GUIDELINE DEVELOPMENT
1.
2.
3.
4.

What do we mean by “consumers”?
Why integrate the values and preferences of consumers of healthcare (patients, caregivers, and the public) into clinical practice guidelines?
What are the sources of information on consumer (patient, caregiver, and public) values?
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.

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 professionals, 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 evidence 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 include evidence about values and preferences, in and of itself, is
never sufﬁcient to fully inform clinical decision making (9). Second, 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 recommendations) and the tradeoffs involved in making recommendations. 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 caregivers. 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 conceptualized 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 example, 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 common 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 conﬁdence; patients’ and caregivers’ satisfaction with the interventions 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 acceptable 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 intervention, 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 caregivers, 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 important 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
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conditions that are perceived as “self-inﬂicted”: the stigma associated 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 resources are limited.
What Are the Sources of Information on Consumer Values?

Sources of information on consumer values include the published literature and direct elicitation.
The published literature. Although we found no systematic review of studies addressing consumer values relating to COPD, we
did ﬁnd a systematic review of patients’ experiences of breathlessness, 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 consequences 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 breathlessness 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’ understanding of the term “exacerbation” (which may be underestimated 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 impaired health in chronic respiratory disease and include the Sickness Impact Proﬁle, the Short-Form 36-item questionnaire (SF-36),
and the Nottingham Health Proﬁle. Third, disease-speciﬁc instruments (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 evidence 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 comparison 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 discriminating 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; elicitation 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 specifically, 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 suggests the involvement of patients or patient representatives
during the guideline development process (50).
Some clinical guideline programs have involved either individual patients and caregivers or people from organizations representing 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
ACCP, USA
AQuMed
Australia/New Zealand
CBO, The Netherlands

IQWIG, Germany
GOLD, International
NICE, England and Wales

2012

Patient GDG Members

Patient Guides/Decision Aids

✓
With patients on patient guide
Quote questionnaire
Focus groups
Patient panel
Consumer committee
With patient and caregiver organizations

Patient guide
✓
✓

Patient guide

✓

Decision aids
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 patient 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 sociodemographic characteristics of England and Wales, 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 Council 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 grading recommendations.
We discuss below when and how consumer values can feed into
each of these stages, noting that some guideline development agencies have formally documented approaches to consumer involvement 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 Network 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., pharmaceutical industry) interests.
Determining the focus and boundaries of the guideline. The
parameters given to guideline developers will determine the boundaries 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 management, 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 appraisal of the evidence, and the development of recommendations. 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 patients with lung cancer (58) or cancer in general (59). Successful
integration of consumer values should include consideration of
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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 values 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 contribute 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 discussions. However, one should recognize that consumer members 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 opportunities (and boundaries) for participation at different stages of
guideline development. For people who actively contribute to
guideline development as consumer members of guideline development 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 development 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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TABLE 3. SUGGESTIONS FOR INTEGRATING CONSUMER VALUES AND PREFERENCES INTO THE DEVELOPMENT OF COPD GUIDELINES
1. Guideline developers should make an explicit commitment to integrate consumer values into guideline development processes and products. The goal is to take
account of consumer views and preferences and, where possible, accommodate different consumer preferences.
2. A review of the literature on consumer values and preferences should be an integral part of the guideline development process. Identiﬁed values and
preferences (relating, e.g., to interventions, comparators, and outcomes considered by the guideline group) can inform the reﬁning of clinical
questions, the interpretation of evidence from the research literature, and the development and wording of recommendations.
3. Guideline developers should consider involving consumers in the guideline development process, indirectly and/or directly. Indirect involvement
includes consultation with representative consumer groups and/or surveys or focus groups with guideline-relevant consumers to obtain information
on their values and preferences. Such information may then inform the deliberations of the guideline development group. Direct involvement
typically involves recruiting consumers as members of guideline steering, development, and/or working groups. Such involvement helps ensure
that consumers have the opportunity to inﬂuence, alongside professional members, both the deliberations and outputs of the guideline
development group.
4. Guideline developers should assess the training needs of both professional and consumer participants and provide adequate support and training
to promote effective collaborative working.
5. Further research and evaluation is needed to establish the most effective ways in which consumers values and preferences can be incorporated into clinical guidelines.
Deﬁnition of abbreviation: COPD ¼ chronic obstructive pulmonary disease.

(11). The rationale for inclusion of these values can be conceptualized 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. Highquality 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 exacerbation, rehabilitation, palliation, and terminal care), with different
disease severity (from mostly asymptomatic to critically ill), and
when considering different issues (for example, when considering 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 example, involving the need to balance health gain with adverse side
effects).
A clear distinction needs to made between the use of information on values and preferences (whether obtained from the
literature or by inviting contributions directly) for others to consider 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 development have revealed that involvement can be resource intensive and consumers’ contributions are sometimes limited
(43). Challenges include identifying and/or supporting consumers who are willing and able to contribute directly to guideline
development. Although open recruitment processes, preparation, training, and support can facilitate consumer participation 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 preferences 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 guideline 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 evidence with 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 development. We updated a review of the literature on stakeholder involvement, 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 involvement? (5) How can stakeholders be involved effectively? (6) Should
anyone be excluded from the process? We searched PubMed and other
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 legitimate interest in a guideline. They include healthcare professionals,
patients and caregivers, public and private funding bodies, managers, employers, and manufacturers. Their engagement is justiﬁed for
several reasons, including limitations of evidence, principles of transparency and democracy, ownership, and potential policy implications. They
have a role to play at different points of guideline development, but their
involvement can be complex. To be successful, stakeholder engagement needs to be inclusive, equitable, and adequately resourced.

an international workshop of methodologists and researchers from
around the world for coordinating efforts in guideline development 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 stakeholders 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 development and group processes (3).

METHODS
The authors of this article developed and discussed the key questions in this article. We updated a review of the literature on stakeholder involvement, focusing on the six key questions in Table 1.
We searched PubMed and other databases of methodological
studies for existing systematic reviews and relevant methodological
research through 2010, using the search terms “stakeholders”
or “users” or “public,” for published literature on “stakeholder

POTENTIAL STAKEHOLDER GROUPS FOR COPD
GUIDELINES
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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 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
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Care deliverers (professionals, managed care programs). They have to manage increasing consultations
for COPD.
Caregivers (they provide care to patients with COPD,
often at home).
Those receiving it (consumers or patients). COPD is
disabling and restricts many everyday activities, such
as walking up stairs.
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).
Those monitoring care (quality assurance companies).
Ascertaining what strategies and treatments for managing COPD are effective.
Those ﬁnancing it (governments, health insurers, the
public). They have to consider the costs incurred when
exacerbations require hospital treatment.
Employers. Time lost when patients with COPD do
not work.
Manufacturers, pharmaceutical companies, the healthcare 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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TABLE 1. QUESTIONS ADDRESSED REGARDING STAKEHOLDER
INVOLVEMENT IN GUIDELINE DEVELOPMENT
1.
2.
3.
4.
5.
6.

What are “stakeholders”?
Why involve stakeholders in guidelines?
At what stage should stakeholders contribute to guidelines?
What are the potential barriers to integrating stakeholder involvement?
How can stakeholders be involved effectively?
Should anyone be excluded from the process?

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 systematic 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 legitimate interest in a guideline. Applying the example of COPD, which
is likely to become the third most common cause of death worldwide
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 evidence 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 Foundation (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 process. Unlike systematic reviews that focus on assessing and analyzing evidence, guidelines make recommendations with the
aim of inﬂuencing practice (11). However, evidence rarely directly translates into recommendations. Recommendations are
arrived at through a deliberative process that incorporates judgments 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 participative; it involves eliciting and combining various types of evidence 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
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potential conﬂict of interest transparent in preparing the guideline 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 professionals, 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 interventions 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 hamper its implementation. For example, barriers have been identiﬁed in the use of spirometry to classify severity of COPD 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 engenders a sense of ownership by addressing their concerns. The Confronting COPD survey showed that COPD is a huge burden on
health care services utilization (20). Despite international authorship, many of the recommendations in the Global Initiative for
Chronic Obstructive Lung Disease (GOLD) and ATS/ERS guidelines remain difﬁcult to implement for most healthcare systems,
especially about requirements for spirometry in diagnosis and staging, 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 pharmaceutical 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 oftencompelling 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.
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3. At What Stage Should Stakeholders Contribute
to Guidelines?

4. What Are the Potential Barriers to Integrating
Stakeholder Involvement?

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 Intercollegiate Guidelines
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 input 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 evidence 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 recommendations 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 recommendations (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 suggestions 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 recommendations were emailed to registered stakeholders for
comments and posted on the NICE website. Issues arising
from this consultation were discussed at a further group meeting. Comments were considered, responded to, and the guideline 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 reference 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 resources and changes in practice, and alert the guideline developers to
potential difﬁculties in uptake from users.

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 stakeholders 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 treatment compliance; and healthcare payers take a societal perspective, 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 necessary to ﬁrst understand the outcomes of importance to each
relevant stakeholder group and, second, to refocus the measures 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 decisions. 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 biased. In addition, there may be occasions on which stakeholders’ 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 recommendations and the accuracy of interpretation of the evidence.
The process can be costly. Involving stakeholders in decisionmaking demands commitment from the entire organization, speciﬁc 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 stakeholder organizations that comment on the scope and drafts. Administering, 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 informed 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 evidencebased 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 standard proforma. Standard templates can help reduce unnecessary or
unreasonable comments (30).
Treating stakeholder comments equitably. For stakeholder involvement 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 pharmaceutical 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).

PROCEEDINGS OF THE AMERICAN THORACIC SOCIETY VOL 9

2012

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 guidelines through the consultation and feedback mechanisms available 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 under which stakeholder involvement is most likely to be effective
(49).
Author Disclosures: F.C. consulted with and received lecture fees from NICE
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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 respiratory and other diseases. This article deals with how multiple
comorbidities (co-existing chronic conditions) may be more effectively integrated into guidelines.
Methods: In this review we addressed the following topics and questions using chronic obstructive pulmonary disease (COPD) as an example. (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 multiple
comorbidities for pharmacological treatment? (4) What are the potential changes induced by multiple 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 literature, experience from guideline developers, and workshop discussions. We did not attempt to examine all Clinical Practice Guidelines
(CPGs) and relevant literature. Instead, we selected CPGs generated by
prominent professional organizations and relevant literature published 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 patients with multiple chronic conditions and the practical clinical recommendations driven by CPGs focused on a single
disease, such as COPD. Guideline development panels should aim for
multidisciplinary representation, especially when contemplating
recommendations for individuals aged 65 years or older (who often
have multiple comorbidities), and should evaluate the quality of evidence and the strength of recommendations targeted at this population. A priority area for research should be to assess the effect of
multiple concomitant medications and assess how their combined
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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 address the impact of multiple comorbidities on screening, diagnosis,
prevention, and management recommendations. Research should
focus on the possible interaction of multiple medications. Furthermore, genetic, physiological, disease-related, and other factors that
may inﬂuence the directness (applicability) of the evidence for the
target population in clinical practice guidelines should be examined.

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 processes are clinical practice guidelines (CPGs).
CPGs are systematically developed statements to assist practitioner and patient decisions about appropriate health care for speciﬁc 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 recommendations 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 (hereafter deﬁned as multiple comorbidities) (4, 5), in particular heart
failure (6), coronary artery disease (7), hypertension (8, 9), diabetes mellitus (10), metabolic syndrome (11, 12), cancer (13), cachexia (14), skeletal muscle abnormalities (15), depression (16),
recurrent pulmonary infections (17, 18), or pulmonary hypertension (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 subsequent 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 systematic reviews and relevant research on the issue of guidelines,
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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?

including COPD guidelines, and comorbidities. We also consulted references from our own ﬁles. Finally, we reviewed
guidelines on major chronic diseases from international organizations and examined whether they address the issue of comorbidities 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, pathophysiology, and care of COPD, all of which are critical issues usually
addressed in clinical guidelines (24). The aging of the population and the decline in the age-speciﬁc death rates has led to an
increase in the prevalence of multiple comorbidities at advanced 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 themselves have manifold consequences. For example, cigarette smoking is the major risk factor for COPD and is also an important risk
factor for cardiovascular, cerebrovascular, and many other common chronic diseases, as well as several types of cancer (37–40).
Comorbidities, such as heart failure, hypertension, diabetes mellitus and metabolic syndrome, coronary artery diseases, cachexia,
skeletal muscle abnormalities, pulmonary infections, cancer, and
pulmonary vascular disease cause variations in the clinical manifestations 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 mortality (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 patient 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 dysfunction undetected (49). In addition, exacerbations of symptoms
and hospitalization and mortality of patients with COPD may be
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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 nonrespiratory diseases, speciﬁcally coronary artery, cerebrovascular
diseases, and cancer (51–54). Furthermore, the presence of comorbidities such as depression and anxiety may independently affect
symptoms and outcomes in COPD (55).
Thus, symptoms of COPD and comorbidities may be overlapping, treatments may interact, underlying pathophysiology may be
shared, and the natural history of all conditions may be altered. As
a consequence, guidelines for COPD (and other chronic conditions) 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 management 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), hypertension (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, osteoporosis, 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, dementia, congestive heart failure, depression, osteoporosis, hypertension,
gastroesophageal reﬂux disease, chronic obstructive pulmonary disease, 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 pulmonary 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.
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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 comorbidities (63).
There are some examples of collaborative guideline development 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 clinical 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 randomized 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 implementability of these guidelines as well as their relevance to everyday
clinical practice. Table 3 suggests strategies for considering multiple 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 recommendations 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 management of a single disease may 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 administration 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 consequence of attempts to prevent or treat individual diseases
by increasing costs, compromise adherence, and augment the
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risk of adverse drug events (58). Randomized clinical trials
are frequently explicitly designed to exclude patients with comorbidities that may interfere with the detection of therapeutic efﬁcacy, 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 cornerstone 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).
A major 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 answer a single question regarding therapeutic efﬁcacy for a medication treating an index condition. The use of an agent with
both positive and negative effects on co-existing chronic illnesses implies trade-offs that depend on the relative effects of
the agent on each of the co-existing illnesses, the relative severity of the illnesses in a given patient, and patient preferences.
Such questions may be difﬁcult to answer in the context of a clinical 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. Strategies 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 administered alone. When developing recommendations for patients
with COPD and multiple comorbidities, it would be ideal to evaluate the effects of the drugs in the population for whom the recommendation 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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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
Deﬁne all problems for a given patient

Which outcome is of greatest importance
to a patient with multiple co-morbidity
(e.g., reducing hospitalizations,
improving dyspnea)
Deﬁne possible options to intervene
Evaluate whether beneﬁts or downsides
(including harms) differ across
populations (in particular those
with different multi-morbidity)

Evaluate greatest net beneﬁt across populations
(harms, downsides, values, and preference
weighted) based on evidence proﬁles and
present to panel making recommendations
and patients

How

Example for COPD

Ask patients (and list all problems) or
review the literature on importance of
problems for patients
Use tools to elicit values and preferences
for that (e.g., visual analog tools,
ranking exercises)
Literature search (focus on systematic reviews),
experts input on what might work
Evaluate subgroup effects/heterogeneity across
populations: use data from individual patient
meta-analysis, observational studies, etc.
Did trials include subgroups? (use checklists of
whether subgroup effects are credible).
Is there evidence that biology differs?
Make judgment about directness of the evidence
Systematically judge the expected beneﬁts against
the potential downsides after considering various
interventions.
Explain to patients

Deﬁne which of the following is of primary
concern for patients: dyspnea, depression,
swelling of legs
Feelsing thermometer, simple ranking
techniques comparing dyspnea with
fatigue and hospitalizations (described
in detail)
LABA, diuretics, beta-blockers, antidepressants (is the
patient ready to accept few interventions only?)
LABAs may be worse in patient with dyspnea from
COPD and CHF. Treatment of dyspnea leads to
improvement of depression.
Beta-blockers (although the evidence is not
conclusive) with slightly more harm in patients
with COPD and CHF
Beta-blockers with greatest net beneﬁt in the
population of interest.
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.

obtained from healthier patients. In the latter case, the evidence
is less direct compared with evidence that directly supports recommendations, 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?

A critical underlying question is: How should physicians make treatment recommendations for people with multiple comorbidities, particularly 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 incorporated into the decisions. These values and preferences are inﬂuenced by factors such as treatment burden and the individual’s
deﬁnition of quality of life. Guidelines for COPD and other diseases 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 multimorbid population and, therefore, the quality of the evidence
may be downgraded. Thus, the general effect of multiple comorbidities may be to increase the likelihood of a close or an uncertain balance between desirable and undesirable effects (risks
and beneﬁts), thus weakening the strength of the recommendations for this population.
To address these issues, comorbidities could be considered in
all disease guidelines by ﬁrst explicitly discussing whether patients
with the most 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 exchangeable 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 heterogeneity 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). Recommendations 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 considered 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 person with one or more comorbidities must be considered, recognizing 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
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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 outcomes 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 beneﬁt 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 between COPD and a drug for a comorbidity, or between nonpharmacologic 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 practice, 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 always be included in discussions of goals and the selection of management decisions and that the patient’s preference should be
incorporated in decisions. Guidelines should provide simple summaries of risk and beneﬁts of therapies in language that users of
guidelines can communicate with patients. Recognition that patient 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 communicate with patients such as “this therapy reduces the risk of a hospitalization 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 example, 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, suggesting that even with excellent information and collaborative
decision-making, patients may not always choose to follow guideline recommendations (88). There is often little information in
guidelines on how to discuss risks, beneﬁts in patient-friendly language to elicit preferences (89).
Feasibility, which is primarily driven by available resources, of
implementing guideline recommendations must also be considered 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 presented 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 include the burdens of therapies and other barriers to adherence—
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for example, taking diuretics may make getting out and exercising 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 current 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 specifically excluded from most clinical trials conducted in patients
with COPD (91–94). Fortunately, the number of trials with explicit 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 participants 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 comorbidity (93, 94) and, thus, developing recommendations for patients
with COPD and cardiovascular disease requires careful consideration 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 enrolled, 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 population 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 treatment 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 analyses and analyses of heterogeneity of treatment effects; and
learning from longitudinal observational studies to inform generalizability (Figure 2).

CONCLUSIONS
Few guidelines have explicitly considered patients with multiple
comorbidities (58). Detailed methods for developing recommendations for patients with multiple comorbidities are lacking.
Implementing single disease guidelines presents important challenges to the clinician treating not the average clinical trial patient, 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 carcinoma, bronchiectasis, and asthma has been extensively discussed 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 developed 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 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?
We searched PubMed and other databases 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, consideration of what guideline
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 for whom the recommendations are intended, be conﬁdent
that the desirable effects of following the recommendation outweigh the undesirable effects. Four factors inﬂuence the strength
of a recommendation: the quality of evidence supporting the recommendation, the balance between desirable and undesirable effects,
the uncertainty or variability of patient values and preferences, and
costs. Strong and weak (also called “conditional”) recommendations

This article is a section of “Integrating and Coordinating Efforts in Chronic Obstructive Pulmonary Disease (COPD) Guideline Development,” an American Thoracic 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.
Proc Am Thorac Soc Vol 9, Iss. 5, pp 282–292, Dec 15, 2012
Copyright ª 2012 by the American Thoracic Society
DOI: 10.1513/pats.201208-064ST
Internet address: www.atsjournals.org

have distinct implications for patients, clinicians, and policy makers.
Adherence to strong recommendations or, in the case of weak (conditional) recommendations, documentation of discussion or shared
decision making with a patient, might be used as quality measures or
performance indicators.
Clinicians desire guidance regardless of the quality of the underlying 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
have more resources, time, and information than practicing clinicians.
Therefore, they may be in a position to use their best judgments to
make recommendations even when there is very low-quality evidence,
although some guideline developers disagree with this approach and
prefer a general approach of not making recommendations in the face
of very low-quality evidence.
Guideline panels should consider making research recommendations 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 determining the strength of a recommendation in practice guidelines.
Guideline developers make recommendations to administer,
or not administer, an intervention or management strategy on the
basis of trade-offs between desirable and undesirable (i.e., including
harms of an intervention and required resources) effects. If the desirable consequences outweigh the undesirable consequences, guideline panels will recommend that clinicians offer an intervention to
appropriately selected patients. Conversely, if the downsides outweigh 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 recommendation. Although professional societies use a variety of systems 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 recommendations. Guideline groups have fallen into this trap. They
apply systems that do not explicitly describe the strength of a recommendation, 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 factors 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 highquality evidence showing a close balance of beneﬁts and downsides, then a recommendation or its implementation will largely
depend on the values and preferences people place on the management 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 tradeoffs and values will not be transparent, and this approach to
grading recommendations may be misleading. Moreover, this approach may be misleading in relationship to the quality of the
evidence if there is, for example, high-quality evidence for shortterm 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 surgery (LVRS) for severe emphysema. Results of the only largescale, 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 undergoing 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 panels 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 misleading if it is not accompanied by a clear description that the beneﬁts and downsides are ﬁnely balanced. When grades are lacking,
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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, Assessment, 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 development 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 developers should consider when making recommendations and determining the strength of recommendations.
Related questions about grading the quality of evidence, determining which outcomes are important, and reporting guidelines are addressed in other articles in this series (7–9).

METHODS
The authors of this article developed and discussed the key questions described in Table 1.
We updated prior reviews of the literature on grading recommendations 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 systematic reviews and relevant methodological research related to the
identiﬁed questions. Search terms used for the update included
“Practice Guideline”[Publication Type] OR “Guideline”[Publication 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 features 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 recommendations. 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?
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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 recommendation reﬂects the extent to which guideline developers are conﬁdent
that the desirable effects of adherence to the recommendation
outweigh the undesirable effects. Alternatively, if considering
two or more possible management strategies (including diagnostic
tests), a recommendation’s strength represents the guideline
developers’ conﬁdence that the net beneﬁt clearly favors the recommended option. Desirable effects can include decreased mortality 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 recommendation 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 recommendations 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 conditional (weak) recommendations, guideline panels may choose different 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 recommendation 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 appreciable 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 subgroup of COPD patients not receiving inhaled steroids).
The basis for recommendations. Clinical practice guidelines
are intended for typical patients, but clinicians are becoming increasingly aware of the importance of individual patient values
and preferences and other factors in clinical decision making.
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In other words, although different guideline developers who attempt 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 complete 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 conﬁdence in those estimates (Table 2). These evidence proﬁles
typically would require little adjustment for guideline development 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, consideration must be given regarding how best to present that information to the guideline panel.
Factors that inﬂuence the strength of a recommendation. QUALITY 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 inconsistency, and the study limitations reduce the extent to which we
can be conﬁdent in the estimates of reduction of COPD exacerbation. 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 consequences of the alternative management strategies, based on the best
estimates of those consequences. Consider inhaled corticosteroids 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%. Considering 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 simpliﬁed absolute magnitude of the effect (25). Inhaled corticosteroids, 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 corticosteroids 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 (0.76 3 5%)], but
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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
studies

Design

Limitations

Inconsistency

Hospital admission (follow-up 3–18 mo)
6
Randomized No serious
No serious
trials
limitations
inconsistency
Mortality (follow-up 3–48 mo)
3
Randomized No serious
No serious
trials
limitations
inconsistency

Indirectness

No. of Patients
Other
Pulmonary Usual Community
Imprecision Considerations Rehabilitation
Care

Effect
Relative
OR (95% CI)

Absolute
(95% CI)

Quality

Importance

No serious
No serious
indirectness
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

No serious
Serious*
indirectness

None

8/58 (13.8%)†

10%†

0.28 (0.1–0.84)

70 (15–89)
fewer per 1,000
281 (43–409)
fewer per 1,000

ÅÅÅΟ
Moderate

Critical

—

MD 0.97 (0.35–1.58)
higher

ÅÅÅΟ
Moderate

Critical

—

MD 9.88 (5.37–14.4)
lower

ÅÅÅΟ
Moderate

Critical

—

MD 77.7 (12.21–143.2) ÅÅÅΟ
higher
Moderate

Critical

50%

†

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 No serious
No serious
No serious
Seriousx
None
128
130
trials
limitations
inconsistency
indirectness
k
Quality of life (SGRQ) total (follow-up 12 and 26 wk; measured with: SGRQ ; range of scores: 0–100; better indicated by lower values)
3
Randomized No serious
No serious
No serious
Seriousx
None
63
64
trials
limitations
inconsistency
indirectness
Ambulation (as measured by 6MWD) (follow-up 1–208 wk¶; measured with: distance in meters**; better indicated by higher values)
6
Randomized No serious
No serious
No serious
Seriousx
None
165
134
trials
limitations
inconsistency††
indirectness
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.
y
Median 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.
z
CRQ: 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.
yy
Although I square is 89%, this signiﬁcant heterogeneity is likely due to large differences in baseline severity (baseline 6MWD).

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 circumstances 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 separate recommendations for groups with different baseline risks
when tools for risk stratiﬁcation are available for the guideline
users (26, 27).
As with all other aspects of a grading system, there exists a tension 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 implications for each category, as we will describe below.
UNCERTAINTY OR VARIABILITY OF PATIENT VALUES AND PREFERENCES. 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 alternative management 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
Quality of the evidence
Balance between desirable and undesirable effects

Values and preferences
Costs (resource allocation)

Comment
The higher the quality of evidence, the more likely is a strong recommendation.
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.
The greater the variability in values and preferences, or uncertainty in values and
preferences, the more likely is a weak recommendation warranted.
The higher the costs of an intervention—that is, the more resources consumed—the
less likely is a strong recommendation warranted
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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
Judgment
Decision Domain
Yes

Summary of Reason
for Judgment

Explanation

Subdomains Inﬂuencing Judgment

No

QoE:
Is there high- or moderate-quality
evidence?
The higher the quality of evidence,
the more likely is a strong
recommendation.

X

ÅÅÅO (Moderate)

Balance of beneﬁts versus harms
and burdens:
Are you conﬁdent that the beneﬁts
outweigh the harms and burden
or vice versa?
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.

X

There is considerable
beneﬁt while little
clinical harm or
downsides are
expected.

Values and preferences:
Are you conﬁdent about the assumed or
identiﬁed relative values, and are they
similar across the target population?
The more certainty or similarity in
values and preferences, the more
likely a strong recommendation.

X

Beneﬁts much higher
valued than expected
minor harms.

QoE for beneﬁts:
Moderate to high
QoE for harms:
Harms not explicitly
evaluated, but mortality
included
QoE for
resource use:
Resource use not explicitly
evaluated
Key reasons for downor upgrading?
Imprecision was a reason
for downgrading for most
critical outcomes
All critical outcomes
measured?
Harms and resources not
explicitly evaluated
Baseline risk for beneﬁts:
There is a signiﬁcant reduction in
hospital admissions (OR, 0.22,
d Is the baseline risk similar
95% CI, 0.08–0.58) with 275
across subgroups?
(95% CI, 122–353) fewer per
d Should there be separate
1,000 patients for a baseline
recommendations for
risk of approximately 40%.
subgroups?
Mortality during follow-up of
Baseline risk for harm
3–48 mo) was signiﬁcantly
and burden?
reduced (OR, 0.28, 95%
d Is the baseline risk similar
CI, 0.1–0.84) with 70 (95%
across subgroups?
CI, 15–89) fewer per 1,000
d Should there be separate
for a control group risk of 13%.
recommendations for
Quality of life (CRQ) dyspnea,
subgroups?
ambulation (as measured by 6-min
Relative
risk for beneﬁts
walking distance) improved on
and harms:
average more in the pulmonary
d Are the relative
rehabilitation group than in the
beneﬁts large?
control group, and this difference
d Are the relative harms large?
exceeded minimal important
difference for each of these
Requirement for modeling:
outcomes.
Is there a lot of extrapolation
and modeling required for these
outcomes?
Perspective taken:
A high value was placed on avoiding
hospitalizations and mortality as well Patients or public
Source of values:
as improving quality of life.
Guideline panel assessment
A low value was placed on possible
adverse events.
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
There is moderate- (mortality,
function, and quality-of-life
outcomes) to high(hospitalizations) quality
evidence.

(Continued )
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TABLE 4. (CONTINUED )
Judgment
Decision Domain
Yes
Resource implications:
Are the resources worth the expected
net beneﬁt from following the
recommendation?
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.

Overall strength of recommendation

Remarks

Summary of Reason
for Judgment

Explanation

Subdomains Inﬂuencing Judgment

No

There are resources required to provide What are the cost per
Resources required are
resource unit?
pulmonary rehabilitation, but these
worth the net beneﬁt
resources are worth the expected
considering the beneﬁt
Although not evaluated here, a
beneﬁts, and downstream treatment
on mortality and
hospital bed per day is typically
costs for COPD exacerbations such
hospitalizations.
considered to be $800. Rehabilitation
as hospitalizations are avoided.
cost are approximately $3,000 to
5,000 per program per patient.
Feasibility:
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?
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.)
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.)
X

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.

their recommendations) would be informed by the best evidence
about values and preferences that is directly obtained from patients
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 preferences, and clinicians’ experience with patients provides additional insight. For example, consider patients with a COPD
exacerbation that is severe enough to require mechanical ventilation. 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 signiﬁcantly in terms of their preferences for receiving mechanical 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 mechanical ventilation for all COPD patients with severe respiratory
failure, despite the clear survival beneﬁt. A strong recommendation could be issued, however, that patients or their proxies receive 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 allocation issues, guideline panels must thus be very speciﬁc about
the setting to which a recommendation applies and the perspective
that is used (e.g., which costs were considered and whether a health
system or a payer perspective was taken). Furthermore, recommendations that are heavily inﬂuenced by costs are likely to
change over time as resource implications change. Table 4 provides an example for transparently documenting the judgments
and reasons of panels when moving from from evidence to recommendations.
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 beneﬁt. 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 simulation), the USPSTF recognizes that such analyses can be complex. 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 evidence reviewed, the USPSTF must use judgment in determining ﬁnal estimates of net beneﬁt; outcomes tables help make this
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judgment explicit and transparent. The USPSTF can rarely, if
ever, assign an exact magnitude to the beneﬁts or harms of implementing a preventive service. It can, however, put boundaries
around the estimate of net beneﬁts. The upper and lower boundary limits on the net estimated beneﬁt make up a “conceptual
conﬁdence interval.” This range is bound by the best- and worstcase 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 accuracy, and treatment beneﬁt. Randomized trials speciﬁed the
maximum potential beneﬁt from selected individuals having carotid endarterectomies performed by selected surgeons. The
Task Force concluded that the magnitude of beneﬁts in the primary 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 guidelines (FORM) bases its recommendations, like many other systems, 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, generalizability, and applicability (34).
Most systems other than GRADE do not provide clear criteria 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 recommendations 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) antibiotics for the treatment of community-acquired pneumonia
in patients with COPD, are:
d

For patients and the public: Most individuals in this situation would want the recommended course of action, and
only a small proportion would not. Formal decision aids
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are not likely to be needed to help individuals make decisions consistent with their values and preferences.
d

d

For clinicians and other healthcare providers: Most individuals should receive the intervention.
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

d

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.
For clinicians and other healthcare providers: Different
choices will be appropriate for different patients, and clinicians must help each patient arrive at a management decision consistent with her or his values and preferences.
Decision aids could be useful in helping individuals make
decisions consistent with their values and preferences.
For policy makers: Policy making will require a more substantial 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 address health inequities by targeting disadvantaged populations); total 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 system managers,
they should make transparent the manner in which issues of prevalence, equity, cost, and improving quality of care inﬂuence their
recommendations.
Performance measures. Practices based on high-quality evidence for which the desirable consequences far exceed undesirable consequences with little anticipated variability in patient
values and preferences constitute appropriate candidates for
quality-of-care criteria. When evidence is lower quality, desirable and undesirable consequences are more closely balanced,
or values and preferences vary considerably across patients, variable management is reasonable, and management practices
should be considered discretionary and not candidates for quality assessment. GRADE provides guidance on these matters:
The management options associated with strong recommendations are particularly good candidates for quality criteria. However, 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 moderatequality 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 questions. 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 despite their eagerness to obtain information about the best course
of action and might quickly become discouraged. Guideline panels typically have more time, resources, and diverse types of expertise than individual clinicians. Thus, in most instances, they
should use their best judgments to make speciﬁc and unambiguous recommendations (albeit conditional [weak] ones) and
transparently lay out the judgments they made. Also, higherquality evidence may never be obtained, and therefore, physicians 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 recommendations should be made when the evidence is considered “insufﬁcient.” The American College of Physicians, American Academy
of Family Physicians, and USPSTF all use an “insufﬁcient evidence to make a recommendation” category. Workshop participants 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 recommendation 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 knowing 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 relating 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
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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 Collaboration’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 favorable 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 recommendation at all. However, once guideline developers decide
a question is worth asking, they may consider that this is an unacceptable position that abdicates their mission to provide guidance (see above).
Alternatively, they could decide to formulate conditional
(weak) recommendations in favor of or against using the intervention in practice without indicating whether additional research is required. This has several risks: prematurely promoting
the use of the intervention, potentially diverting scarce resources, 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 complemented by guidance for what are the best management options
until further research becomes available. This option may promote the conduct of research to answer important questions, thus
decreasing uncertainty about the optimal way to manage patients. Panels that are considering this approach need to consider
the relative merits of recommending research versus recommending for or against the intervention. There are no wellestablished 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 intervention 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 uncertainty 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 guideline panel alone is able to make this decision.
The research recommendations should be detailed regarding
the speciﬁc research questions that should be addressed, particularly 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 patientimportant 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 credibly establish research priorities, they should rarely formulate research recommendations. Alternatively, the panel may exercise
restraint and limit its recommendation to asking the relevant questions with sufﬁcient detail for researchers to identify the best methods 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 condition leads to important deterioration in patient’s quality or
duration of life, there are no safe and effective treatments available, the research seems feasible both scientiﬁcally and ﬁnancially,
and the research is likely to substantially reduce uncertainty. Another example for the formulation of strong research recommendations could be the emergence of new and far-reaching health
threats.
As we discussed above, a recommendation for using an intervention only in research contexts implies a strong recommendation 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 intervention in practice and a strong recommendation for the use
of the intervention in research.
Deﬁning the population, intervention, comparator, and outcomes (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
d

d

d

d

d

E (Evidence): What is the current evidence?
P (Population): Diagnosis, disease stage, comorbidity, risk
factor, sex, age, ethnic group, speciﬁc inclusion or exclusion criteria, clinical setting.
I (Intervention): Type, frequency, dose, duration, prognostic factor.
C (Comparison): Placebo, routine care, alternative treatment/management.
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?
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 condition, and the study type that would best suit subsequent research (42).
Since the target audience for most practice guidelines is clinicians, 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.
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5. How Should Recommendations Be Formulated
and Presented?

A number of instruments for evaluating clinical practice guidelines 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 guidelines included in that database (45). It includes 52 items under
the following headings: scope, methodology (including rating
scheme and cost analysis), recommendations, evidence supporting the recommendations, beneﬁts/harms of implementing the
recommendations, contraindications, qualifying statements, implementation 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 guideline, including the targeted health problem, the targeted patients
and providers, and the main reason for developing recommendations concerning this problem for this population.
Options: principal practice options that were considered in
formulating the guideline.
Outcomes: signiﬁcant health and economic outcomes identiﬁed 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 recommendations.
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 settingspeciﬁc 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 levels of speciﬁcity of recommendations on the test-ordering behavior 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 characteristics of a guideline. Hussain and colleagues found that there
was great inconsistency within and across guidelines in how
recommendations were formulated (49), and most recommendations lacked an indication about their strength. There is a consensus that recommended actions should be stated precisely.
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Few written standards for how recommendations are formulated exist. However, guideline developers should provide clinicians
with clear and consistent indicators of the strength of recommendations. For strong recommendations, the GRADE Working
Group has suggested adopting terminology such as, “We recommend .” 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 describe the population (described by the disease and other identifying 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 colleagues 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 recommendation (“we recommend”/“we suggest”; “clinicians should”/
“clinicians might”; “we recommend”/“we conditionally recommend”) (51). None of the approaches was clearly superior to the
others in conveying the strength of recommendations.
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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 consideration information that varies from setting to setting when making
global recommendations. A great deal of operational research regarding 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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CONCLUSIONS
ATS, together with many other organizations around the world,
including the WHO, American College of Chest Physicians,
ERS, Endocrine Society, Scottish Intercollegiate Guideline Network, 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 organizations 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 approach 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 harmonizing 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 conﬁdent 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” recommendations. Informal work of the GRADE Working Group has
revealed that different individuals and organizations prefer alternative 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 Immunization Practices, have chosen such alternative terms (54).
It is often said that evidence alone does not make 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.
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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
Kevin C. Wilson, Richard S. Irwin, Thomas M. File, Jr., Holger J. Schünemann, Gordon H. Guyatt,
and Klaus F. Rabe; 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 processes 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 and discussed the following questions on the reporting and publishing 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
should guidelines be packaged? (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? We conducted a review of the literature, looking for systematic reviews and methodological research
that addressed these questions, but we did not conduct a full systematic review. Our conclusions are based on the available evidence 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 reporting guidelines is desirable to ensure that guidelines
are comprehensive and that all of the information necessary 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 target audience and to package them in multiple ways.
Editors and peer reviewers should ensure that reporting standards
have been met, potential conﬂicts of interest have been adequately
addressed and made 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 publishing 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 Clearinghouse (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 “Documentation [TW] AND Guideline [TIAB].” The Cochrane Methodology Register was searched by combining the abstract words
format, reporting, or publishing with the key words, “CMR: applicability and recommendations—recommendations” or “CMR: applicability and recommendations—levels of evidence and strength
of recommendations.” The National Guideline Clearinghouse was
searched using the annotated bibliography. Search terms included 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 consensus from experienced guideline developers and editors who participated in the writing of this article.

RESULTS
This article is a section of “Integrating and Coordinating Efforts in Chronic
Obstructive Pulmonary Disease (COPD) Guideline Development,” an American
Thoracic 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.
Proc Am Thorac Soc Vol 9, Iss. 5, pp 293–297, Dec 15, 2012
Copyright ª 2012 by the American Thoracic Society
DOI: 10.1513/pats.201208-065ST
Internet address: www.atsjournals.org

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 developing and publishing clinical practice guidelines used a two-stage
modiﬁed Delphi process to generate reporting standards for clinical 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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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?

organizations use these reporting standards (5), other organizations 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 reporting guidelines that all organizations that develop guidelines accept. This will ensure that guidelines are comprehensive and that
all of the information necessary to judge their quality is presented. 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 recommendations), recommendations (including clear speciﬁcation of the
population to whom the recommendation applies and the alternatives 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 explaining differences of opinion regarding the recommendations, or
reporting the results of voting, because it maximizes transparency

2012

(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 deterrent 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 guidelines 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 question, and a predictable writing style makes it easier to locate
pertinent information within each section.
Presenting information in the same sequence as a typical patient encounter (e.g., diagnosis before treatment) improves clinician 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
1.
2.
3.
4.
5.
6.

Overview
Focus
Goal
Users
Population
Developer

7. Funding
8. Evidence
9. Grading
10.
11.
12.
13.
14.

Synthesis
Review
Update
Deﬁnitions
Recommendations

15.
16.
17.
18.

Beneﬁts/harms
Preferences
Algorithm
Implementation

From Reference 5.

Description
Structure the abstract to include the guideline’s release date, status (original, revised, updated), and print and electronic sources
Describe the primary disease and intervention that the guideline addresses, as well as alternative interventions that were considered
Describe the rationale for developing the guideline and the goal that following the guideline is expected to achieve
Describe the intended users of the guideline (e.g., type of clinician, patients) and the settings in which use of the guideline is intended
Describe the patient population to which recommendations may be applied, as well as exclusion criteria
Identify the organizations responsible for the guideline’s development, as well as the names, credentials, and potential conﬂicts
of interest of the participants
Identify the funding source and its role in developing or reporting the guideline, including potential conﬂicts of interest
Describe the methods used to search the scientiﬁc literature, including the range of dates, databases searched, and criteria
used to ﬁlter the retrieved evidence
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
Describe how the evidence was used to develop recommendations (e.g., meta-analysis, evidence tables)
Describe how the guideline developer reviewed and tested the guideline before its release
Indicate whether the guideline will be updated and if there is an expiration date for the current version
Deﬁne terms that may be unfamiliar or subject to misinterpretation
State recommendations precisely and support each with evidence. Indicate the strength of the recommendation and the quality
of the evidence
Describe the anticipated beneﬁts and potential harms associated with implementation of the guideline recommendations
Describe the role of patient preferences when the recommendation involves substantial personal choice
Illustrate the steps in clinical care described by the guideline, if appropriate
Describe potential barriers to the application of the recommendations
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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, Assessment, Development, and Evaluation (GRADE) system of grading 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 distributed as an executive summary, a summary of recommendations, separate versions for different users, and/or application
tools (e.g., algorithms) (6).
We support the packaging of guidelines in multiple ways because this facilitates their use by different consumers. Busy clinicians 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 information that they can be understood without reference to
other supporting material (22).
Evidence summaries, such as full evidence proﬁles or summary 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 evidence applies to the health care situation. Extensive web repositories of the evidence that inﬂuences recommendations are
a feasible and attractive option for complete reporting.
Clinical practice guidelines developed by national organizations 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, alternative 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 electronic version of the guideline and its derivatives.
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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 organizations, 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 audience that is served by different journals. As an example, a guideline 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 publication 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 languages 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 article 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 individuals 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 impact factor is a measure of the frequency with which a particular
medical or scientiﬁc journal is referenced; it has become a measure of the importance of a journal. Although data are lacking,
it is reasonable to expect that a higher impact factor may improve 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 receive better medical care (25).

5. Where Should Guidelines Be Published?

7. What Information Should Be Vetted by the Editor(s)?

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 medical journal, address an important topic, are of high quality, and

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 industry, 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 intellectual 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 recommendations that readers expect to be impartial and evidence-based.
Potential conﬂicts of interest should be identiﬁed and addressed before guideline development commences. An oversight
committee may be helpful in facilitating this process (34). Strategies 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 disagreement arises and should have the authority to require modiﬁcation 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 complies with the journal’s reporting standards. Such standards ensure comprehensive reporting and that all of the information
necessary to judge the quality of a guideline is included. Reporting standards for guidelines are discussed in a previous section
(WHAT SHOULD BE REPORTED IN GUIDELINES).
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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 Development Group of NICE, which includes a variety of stakeholders
(e.g., physicians, nurses, ancillary personnel, patients). The Consensus 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 organizations. Comments are then discussed by the Guideline Development 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 stakeholder comments have been taken into account.
The ATS, ERS, American College of Chest Physicians, Infectious Diseases Society of America, and possibly other organizations, 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. Potential pitfalls are that some journals do not routinely perform peer
review when 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, dissemination, and implementation of the guideline while seemingly minor 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 practice before it is ﬁnalized and may conﬂict with a journal’s embargo policy. This conﬂict may inﬂuence the journal that is
selected to publish a guideline, cause a journal to make an exception to its embargo policy and lose revenue, or lead a guideline to not adhere to the IOM’s standards and forego public
comment to adhere to the embargo policy.

CONCLUSIONS
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 guideline 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 Institutes 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 recommendations. 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 comment. Comments can be posted on the NHLBI website or

There is limited empirical evidence about the reporting and publishing 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 ensure that guidelines are comprehensive and that all of the information necessary to judge their quality is presented. In addition,
guidelines should contain succinct evidence-based recommendations. We support packaging guidelines in multiple ways to facilitate 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 maximizes its visibility to the target audience. Editor(s) and peer
reviewers should rigorously vet guidelines to ensure that reporting 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.
Author Disclosures: K.C.W. was employed by UpToDate, Inc. R.S.I. reported no
commercial interests relevant to subject matter. T.M.F. was on advisory committees
and received lecture fees from Bayer, GlaxoSmithKline, Merck, Ortho-McNeil, Pﬁzer,
Sanoﬁ-Aventis, Schering and Wyeth. He received grants from Bayer, Binax, OrthoMcNeil, Oscient, Pﬁzer, Sanoﬁ-Aventis and Wyeth. H.J.S. was a member of the
GRADE Working Group, which received honoraria and lecture fees regarding
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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 processes 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 developers in respiratory and other diseases. This article focuses on current concepts and research evidence about how to disseminate and
implement guidelines optimally on a national 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 implementation strategies; and, what is the role of guideline developers in
guideline dissemination and implementation? We identiﬁed existing systematic reviews and relevant methodological research. Our
conclusions are based on evidence from published literature, experience 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 approaches based on an assessment of local barriers. There are a broad
range of interventions that are generally effective at improving the
uptake of evidence. The best intervention depends on likely barriers,
available resources, and other practical considerations. Financial
interventions (such as pay for performance) appear to be as 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 responsibility for implementation by considering the “implementability” of their guidelines.

professionals does not ensure their use. There is consistent evidence 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 management of chronic obstructive pulmonary disease (COPD). Only
55% used spirometric criteria to deﬁne COPD; 62% and 29%
immunized patients against inﬂuenza and Pneumococcus, respectively; 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 recommendations. 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 optimally on a national and international level to improve quality of
care. In particular, we focus on the frameworks that can aid guideline 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 opportunities for implementation research.

METHODS
INTRODUCTION
Evidence-based guidelines provide recommendations for best
practice. However, guidelines are not self-implementing. Developing guidelines and making them available to health care
This article is a section of “Integrating and Coordinating Efforts in Chronic Obstructive Pulmonary Disease (COPD) Guideline Development,” an American Thoracic 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.
Jeremy Grimshaw holds a Canada Research Chair in Knowledge Transfer and Uptake. Holger Schünemann holds the Michael Gent Chair in Healthcare Research.
John Heffner holds the endowed Garnjobst Chair in Medical Education. Deborah
Cook holds a Canada Research Chair in Knowledge Translation in Critical Care
Medicine.
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Copyright ª 2012 by the American Thoracic Society
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Internet address: www.atsjournals.org

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 relevant methodological research through December 2010. We did
not conduct systematic reviews ourselves. Our conclusions are
based on available evidence from published literature, the experience 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 theories 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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TABLE 1. QUESTIONS ADDRESSED REGARDING DISSEMINATION
AND IMPLEMENTATION OF GUIDELINES

d
d

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?

concepts that explain, in a systematic way, the means by which
planned change occurs; predict how various forces in an environment will react in speciﬁed change situations; and help planners 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 attempting 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, distillation, 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 knowledge 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
d

d

Identiﬁcation of a problem that needs addressing
Identiﬁcation, review, and selection of the knowledge or
research relevant to the problem (e.g., practice guidelines
or research ﬁndings)
Adaptation of the identiﬁed knowledge or research to the
local context
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Assessment of barriers to using the knowledge
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, ﬁnancial disincentives), organizational barriers (e.g., inappropriate skill mix, lack of facilities or equipment), peer group
barriers (e.g., local standards of care not in line with desired practice), professional–patient interaction barriers (e.g., communication 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 selfadministered 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 modiﬁers, resources needed to deliver dissemination and implementation strategies, and logistical issues. Few reported studies of
dissemination and implementation strategies provide justiﬁcation for the choice and design of interventions (11). Involvement 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 explicitly 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).

Figure 1. Knowledge to Action cycle (reprinted from
Reference 5).
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TABLE 2. SUMMARY OF EFFECTIVENESS OF INTERVENTIONS TO INCREASE GUIDELINE IMPLEMENTATION
Intervention
(Key Reference)
Printed
educational
materials (21)

Deﬁnition of Intervention
Based on Bero et al. (20)

Barriers Addressed

Distribution of
published or
printed
recommendations
for clinical care
(including clinical
practice guidelines)
Health care
providers who
have participated
in conferences,
lectures, workshops,
or traineeships

Individual professional
knowledge (attitudes)

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)

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)

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

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
An intervention
including two
or more components

Individual professional
cognitive/memory barriers

Educational
meetings (22)

Multifaceted
interventions (29)

Individual professional
and peer group
knowledge, attitudes,
and skills

Target multiple barriers
of the included
intervention components

Effectiveness

Resource Considerations

Practical Considerations

AMSTAR score, 8
6 RCTs
Generally effective
Median effect size, 14.6%
absolute improvement
(absolute range,
–8.0% to 19.6%)
AMSTAR score, 8
81 RCTs
Generally effective
Median effect size
across 36 comparisons,
16% absolute
improvement
(interquartile range,
1.8% to 15.3%)
Larger effects observed with:
higher attendance at
educational meetings; with
mixed interactive and
didactic educational
meetings; simpler behaviors;
and serious outcomes
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%)
AMSTAR score, 9
12 RCTs
Generally effective
Median effect,
10% absolute
improvement
(absolute range,
–6% to 125%)

Relatively inexpensive

Commonly used in
health care settings

Relatively inexpensive
(didactic) to modest
expense
(mixed/interactive—usually
higher facilitatorto-participant ratio
than didactic activities)

Commonly used in
health care settings

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

Moderately expensive
due to need to survey
target population for
each condition

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
AMSTAR score, 8
28 RCTs
Generally effective
Median effect across
32 comparisons,
14.2% (interquartile
range, 10.8% to 118.8%)

Resources required
largely relate to
costs of data
abstraction. May
be relatively
inexpensive if
data can be
abstracted by routine
administrative systems

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)
Used in some health care systems.
Feasibility may depend on
availability of high-quality
administrative data

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)

Resources vary
across delivery
mechanism.
Increasing use
of computerized
reminders—where
inclusion of
reminders has
relatively
modest cost
Likely more
costly than
single interventions

Deﬁnition of abbreviations: AMSTAR ¼ Assessment of Multiple Systematic Reviews; RCT ¼ randomized controlled trial.
Derived from Reference 6.

Used in some health
care systems.
Insufﬁcient knowledge
about how to prioritize
and optimize reminders

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)
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TABLE 3. “IMPLEMENTABILITY” FRAMEWORK
Domain

Element

Examples

Usability

Navigation
Evidence format
Recommendation format

Adaptability

Alternative versions

Validity

Number of references

Table of contents
Narrative, tabulated, or both
Narrative, graphic (algorithms), or both;
recommendation summary
(single list in full or summary version)
Summary (print, electronic for PDA);
patient (tailored for patients/caregivers);
published (journal)
Total number of distinct references
to evidence on which recommendations
are based
A system is used to categorize quality
of evidence supporting each recommendation
Total number of distinct recommendations
(subrecommendations considered same)
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
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
Explicitly stated purpose of guideline
(clinical decision making, education,
policy, quality improvement)
Who would deliver/enable delivery of
recommendations (individuals, teams, departments,
institutions, managers, policy makers, internal/external
agents),
who would receive the services (patients/caregivers)
Identiﬁcation of stakeholder needs, perspectives,
interests, or values
Equipment or technology needed, or the way
services should be organized to deliver recommendations
Industrial standards for equipment or technology,
or policy regarding their use
Type and number of health professionals needed
to deliver recommended services
Education, training or competencies needed by clinicians/staff
to deliver recommendations
Anticipated changes in workﬂow or processes during/after
adoption of recommendations
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
Individual, organizational, or system barriers that are
associated with adoption
Instructions, tools or templates to tailor
guideline/recommendations for local context;
point-of-care templates/forms (clinical assessment,
standard orders)
Possible mechanisms by which to implement
guideline/recommendations
Suggestions for evaluating compliance with
organization, delivery and outcomes of recommendations,
including program evaluation, audit tools, and performance
measures/quality indicators

Evidence graded

Applicability

Number of
recommendations
Individualization

Communicability

Patient education
or involvement

Accommodation

Objective

Users

User needs/values
Technical
Regulatory
Human resources
Professional
Impact
Costs

Implementation

Barriers/facilitators
Tools

Strategies
Evaluation

Monitoring

Reprinted by permission from Reference 19.

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
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for Change database (Table 2) (6). In addition, we consider the
likely mechanisms of actions of interventions, the potential barriers that the interventions might address, and practical and logistical 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., audit and feedback, educational outreach), there is much less available evidence about other interventions (e.g., the role of opinion
leaders); accordingly, inferences are limited. The resources required to deliver these interventions range from relatively inexpensive (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 available 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 identiﬁed 17 studies published in English between 1980 and November 2005, including 9 randomized trials showing mixed effects
and 4 trials showing statistically signiﬁcant results. Across the trials, the median absolute improvement was 17% in process of care
measures.
Taken together, these reviews highlight that it is possible to
change professional behavior and improve the quality of care, using a variety of interventions. Although the effects are often modest, 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 rationale is that greater effects are observed when barriers have been
correctly identiﬁed and interventions are targeted at these barriers. 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 management much of the dissemination is a result of active dissemination by the pharmaceutical industry or professional societies. By
contrast, guideline implementation is usually the responsibility
of health care practitioners or managers. As a result, it is not always
clear what the role of guideline developers should be in dissemination 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 dissemination and implementation to support guideline uptake. Gagliardi
and colleagues proposed a framework for guideline implementability 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
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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 implement guidelines is incomplete. Nevertheless, guideline developers 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.
Author Disclosures: J.M.G. 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. J.B. received lecture fees from Sanoﬁ-Aventis. A.A.C.
was employed by the World Health Organization. J.H. reported no commercial interests relevant to subject matter. M.M. consulted with Qualidigm and Pﬁzer, was on
advisory committees of Pﬁzer, and received lecture fees from Pﬁzer. D.C. reported no
commercial interests relevant to subject matter. All workshop participants disclosed
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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
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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 informed by the best available
research evidence. This is the last of a series of 14 articles that methodologists and researchers from around the world have prepared to
advise guideline developers in respiratory and other diseases on
how to achieve this. We updated a review of the literature on guideline
adaptation, evaluation, and updating, focusing on four key questions.
Methods: In this review we addressed the following questions. (1)
Which high-quality guidelines on chronic obstructive pulmonary disease (COPD) are available? (2) How should guidelines be adapted
to the user’s context and culture? (3) How should the use of guidelines be evaluated in clinical practice? and (4) How should guidelines
be efﬁciently kept up-to-date? We did not conduct systematic reviews
ourselves. We relied on a literature review published in 2006 and on
a manual produced by the ADAPTE Collaboration to inform our judgments, as well as our collective experience and workshop discussions.
Results and Discussion: Guideline adaptation can be seen as an alternative to de novo development and as part of an implementation
process, taking into consideration the user’s own context. A systematic approach should be followed to ensure high quality of the resulting 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 Respiratory Society are particularly well-suited for adaptation. The adaptation 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 performance 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
This article is a section of “Integrating and Coordinating Efforts in Chronic Obstructive Pulmonary Disease (COPD) Guideline Development,” an American Thoracic 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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processes to ensure that health care recommendations are informed by the best available research evidence. This could result
in duplication of efforts, if several scientiﬁc organizations are active in the same ﬁeld of reviewing evidence and developing
guidelines. Therefore, there is a need for efﬁcient use of resources 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 settings worldwide (3, 4). Guideline adaptation can be deﬁned as the
modiﬁcation of any existing guidelines for use in a different cultural, regional, or organizational context (5). This includes consideration 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 documents 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 countries 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 professionals, has been translated into patient information materials
in ﬁve languages likewise requiring both linguistic and cultural
changes (http://www.european-lung-foundation.org/27-europeanlung-foundation-elf-copd.htm).
In June 2007 the ATS and the ERS convened an international
workshop of methodologists and researchers to consider coordinating efforts in guideline development for COPD and other diseases (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 guideline adaptation, evaluation, and updating in the context of respiratory 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 conducted by the ADAPTE Collaboration (5). This group was
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initiated during a collaborative project between the French National 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 included PubMed (from 1966 through March 2011), the U.S. National Guideline Clearinghouse (www.guideline.gov), and the
Guidelines International Network (www.g-i-n.net).
In January 2006, the ADAPTE working group merged with 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 community 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-in.net). These materials were also used to address our questions.
The adaptation process is based on the following core principles:
d

d

d

d

d

d

Use of widely accepted evidence-based principles for
guideline development (13, 14)
Development of reliable methods to ensure quality and
validity of adapted guideline (15)
Use of a participative approach involving all key stakeholders to foster acceptance and ownership (16)
Explicit consideration of new users’ context to ensure relevance for practice (17)

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 reimbursement for needed services?). Finally, is a guideline the right tool
to achieve the goal? If the goal is education and training, guidelines 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 implementation 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 developers, and electronic databases (Table 3).
If a large number of potentially relevant guidelines is found,
the following selection criteria may be considered:
d

Transparent reporting to promote conﬁdence in the recommendations of the adapted guideline (15, 18)
Use of a ﬂexible format to accommodate speciﬁc needs
and circumstances (19, 20)
d

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 adaptation”) (eight publications)
3. Local adaptation of a national guideline, taking into consideration 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
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d

Selecting only evidence-based guidelines with a highquality and transparent review process (e.g., those including a report on systematic literature searches and explicit
explanatory links between individual recommendations
and their supporting evidence)
Selecting only guidelines produced by national and international agencies, assuming that they fulﬁll the ﬁrst criterion
Selecting only recently published or updated guidelines (e.g.,
published less than 2 years ago)

Many COPD guidelines are available, including several developed 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 national 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 principles 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 questions 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 specifically targeted questions such as which medication should be added
in a speciﬁc clinical situation. Broader questions are often more
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TABLE 1. PHASES, MODULES, AND STEPS IN ADAPTATION ACCORDING TO ADAPTE MANUAL
Phase
I. Setup

Modules
Preparation

Steps
d
d
d
d
d
d

II. Adaptation

Scope and purpose
Search and screen

d
d
d
d

Assessment

d
d
d
d
d

Decision and selection

d
d

III. Finalization

Customization
External review and acknowledgment

d
d
d
d
d

Aftercare planning
Final production

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 acceptable 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 developing a series of structured key questions (22). Clear and focused

d
d

Establish an organizing committee
Select a guideline topic
Check whether adaptation is feasible
Identify necessary resources and skills
Complete tasks for the set-up phase
Write adaptation plan
Determine the health questions
Search for guidelines and other relevant documents
Screen retrieved guidelines
Reduce a large number of retrieved guidelines
Assess guideline quality
Assess guideline currency
Assess guideline content
Assess guideline consistency
Assess acceptability/applicability of the recommendations
Review assessments
Select between guidelines and recommendations to create
an adapted guideline
Prepare draft adapted guideline
External review by target users
Consult with relevant endorsement bodies
Consult with developers of source guidelines
Acknowledge source documents
Plan scheduled review and update of adapted guideline
Produce ﬁnal guidance document

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., practice homogeneity)

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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TABLE 3. SELECTED GUIDELINE CLEARINGHOUSES AND OTHER SOURCES FOR GUIDELINES
Guideline Internet Site

URL

National Guideline Clearinghouse (NGC)
Guidelines International Network (G-I-N)
Ontario Guidelines Advisory Committee (GAC) Recommended Clinical Practice Guidelines
Institute for Clinical Systems Improvement (ICSI)
National Institute for Health and Clinical Excellence (NICE)
New Zealand Guidelines Group (NZGG)
Scottish Intercollegiate Guidelines Network (SIGN)
Haute Autorité de Santé (HAS)
German Agency for Quality in Medicine (AEZQ)

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 guideline. 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 thresholds for acceptable or unacceptable guidelines on the basis of
quality, a comparison of rigor scores across guidelines can provide the panel with information to guide the selection of guidelines that should be included in the adaptation process. For
example, the panel could decide on a cutoff point or rank the

www.guideline.gov
www.g-i-n.net
www.gacguidelines.ca
www.icsi.org
www.nice.org.uk
www.nzgg.org.nz
www.sign.ac.uk
www.has-sante.fr
www.aezq.de

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 example 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 correctly. 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 empirical evidence in the speciﬁc disease area are needed for a reliable
and valid assessment.
The guideline content can be presented by using recommendations
matrices (23), grouped by the speciﬁc area covered. Quality scores on

TABLE 4. OVERVIEW OF CLINICAL PRACTICE GUIDELINES ON CHRONIC OBSTRUCTIVE PULMONARY DISEASE PUBLISHED FROM 2004
Country
International

Australia/
New Zealand

Canada

Organization
Global Initiative for
Chronic Obstructive
Lung Disease (GOLD)
American Thoracic
Society and European
Respiratory Society
Australian Lung
Foundation and
the Thoracic Society
of Australia and
New Zealand
Canadian Thoracic
Society (CTS)

Type of Organization
International organization

Medical specialty societies

560

2006 (updated
from 2001)

222

Approximately 400‡

2004 (updated
from 1995)

243

April 2006

Medical specialty society

State of the Art Compendium:
CTS recommendations for the
management of chronic
obstructive pulmonary diseasex
National clinical guideline on
management of chronic obstructive
pulmonary disease in adults in primary
and secondary care*†
COPD—national disease management
guideline (German language)†

59

Approximately 400‡

July 2004

232

491

February 2004

100

349

December 2006

267

Approximately 450‡

Germany

German Agency
for Quality in
Medicine (AEZQ)
Dutch Institute
for Healthcare
Improvement (CBO)
Singapore Ministry
of Health
Institute for Clinical
Systems Improvement
Latin American
Thoracic Society

Private nonproﬁt organization

Latin America

88

Year of Publication

66

National government agency

United States

Number
of References

The COPD-X Plan: Australian and
New Zealand guidelines for the
management of chronic obstructive
pulmonary disease 2006†

National Collaborating
Centre for Chronic
Conditions (NICE)

Singapore

Global strategy for the diagnosis,
management, and prevention
of chronic obstructive pulmonary disease*†
Standards for the diagnosis and
treatment of patients with COPDx

Number
of Pages

Public nonproﬁt organization
and medical specialty society

England/Wales

The Netherlands

Title of Guideline

July 2005

Private nonproﬁt organization

COPD disease management
(Dutch language)†

National government agency

Chronic obstructive pulmonary disease*†

84

155

October 2006

Private nonproﬁt organization

Chronic obstructive pulmonary disease*†

65

125

Medical specialty society

Chronic obstructive pulmonary disease:
infectious exacerbation

11

92

January 2007
(updated from 2001)
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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supported by all relevant stakeholders may help to speed the introduction 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 evidence and relevance of the recommendation in the source guidelines. New evidence reported after publication of the guidelines
should be considered to determine whether any of the recommendations should be updated. Any modiﬁcations to the recommendations from the source documents should be carefully
documented and the evidence supporting the modiﬁcation provided, along with the quality and references.
Figure 1. Example of Appraisal of Guidelines Research and Evaluation
(AGREE) domain scores of two guidelines on chronic obstructive pulmonary disease.

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

d

d

Consistency between the search strategy and the selection
of evidence supporting the recommendations
Consistency between the selected evidence and how developers summarize and interpret this evidence
Consistency between the interpretation of the evidence and
the recommendations

The resource toolkit produced along with the ADAPTE manual 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
GRADE approach 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 guidelines if sufﬁcient information on the original research studies is
available, including considered judgment. The GRADE approach 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 applicability of recommendations from a guideline depend on the
organizational and cultural context in which the recommendations are to be used. This includes the availability of health
services, expertise, equipment, techniques, resources, and organization of health services, as well as patient population characteristics, 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 (evidencebased) alternatives. If no alternatives are available, strategies
to encourage the availability of the recommended services must
be developed. Strategies may include political pressure to increase 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

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 quality of care that they provide through public reporting of adherence 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 opportunity to monitor the use of guidelines in clinical practice. Programs 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 pneumonia may have resulted
in the overuse of antibiotics (28) and vaccinations (29). There is
also concern regarding diminished access to care for socioeconomically 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 unintended consequences demands that programs designed to increase adherence to guideline recommendations be based on
the highest quality evidence and that adhering to the recommendation 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 performance of spirometry in patients diagnosed with mild or moderate 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 cigarette smoking. Therefore, guideline authors should be aware
of potential limitations and unintended consequences. Guideline
authors could reduce adverse effects by providing a set of performance 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 guidelines 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.
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Performance evaluations and feedback on guideline use in clinical 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 versions 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 available. 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 disconnected 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 participants. No evidence is available on the extent to which guideline
adaptation may save time or resources. Until evidence is available, 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 adaptation 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 adaptation could reduce the time and effort for those with limited
resources.
The adaptation approach described in this article has been evaluated among 144 registrants of the ADAPTE website (4). The
ADAPTE process and manual were rated as clear and comprehensive 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 guidelines to be increased; and less than 30% were expecting the timeframe 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 processes. 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 barriers included lack of expertise and time, as well as limited instructions 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 structured 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
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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 international experience, and through international networks that support evidence-informed health policies (2).
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