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Notice 
Medicine is an ever-changing science. As new research and clinical experience 
broaden our knowledge, changes in treatment and drug therapy are required. 
The authors and the publisher of this work have checked with sources believed 
to be reliable in their efforts to provide information that is complete and gener-
ally in accord with the standards accepted at the time of publication. However, 
in view of the possibility of human error or changes in medical sciences, neither 
the authors nor the publisher nor any other party who has been involved in the 
preparation or publication of this work warrants that the information contained 
herein is in every respect accurate or complete, and they disclaim all responsibil-
ity for any errors or omissions or for the results obtained from use of the informa-
tion contained in this work. Readers are encouraged to confirm the information 
contained herein with other sources. For example and in particular, readers are 
advised to check the product information sheet included in the package of each 
drug they plan to administer to be certain that the information contained in this 
work is accurate and that changes have not been made in the recommended dose 
or in the contraindications for administration. This recommendation is of par-
ticular importance in connection with new or infrequently used drugs. 
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FOREWORD 

When I was attending school in wartime Britain, staples of 
the curriculum, along with cold baths, mathematics, boiled 
cabbage, and long cross-country runs, were Latin and French. 
It was obvious that Latin was a theoretical exercise—the Romans 
were dead, after all. However, although France was clearly vis-
ible just across the Channel, for years it was either occupied 
or inaccessible, so learning the French language seemed just 
as impractical and theoretical an exercise. It was unthinkable 
to me and my teachers that I would ever put it to practical 
use—that French was a language to be spoken. 

This is the relationship too many practitioners have with 
the medical literature— clearly visible but utterly inaccessible. 
We recognize that practice should be based on discoveries 
announced in the medical journals. But we also recognize that 
every few years the literature doubles in size, and every year we 
seem to have less time to weigh it,' so every day the task of tam-
ing the literature becomes more hopeless. The translation of 
those hundreds of thousands of articles into everyday practice 
appears to be an obscure task left to others, and as the literature 
becomes more inaccessible, so does the idea that the literature 
has any utility for a particular patient become more fanciful. 

This book, now in its third edition, is intended to change 
all that. It is designed to make the clinician fluent in the lan-
guage of the medical literature in all its forms. To free the clini-
cian from practicing medicine by rote, by guesswork, and by 
their variably integrated experience. To put a stop to clinicians 
being ambushed by drug company representatives, or by their 
patients, telling them of new therapies the clinicians are unable 
to evaluate. To end their dependence on out-of-date authority. 
To enable the practitioner to work from the patient and use the 
literature as a tool to solve the patient's problems. To provide 
the clinician access to what is relevant and the ability to assess 
its validity and whether it applies to a specific patient. In other 

xvii 
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xviii FOREWORD 

words, to put the clinician in charge of the single most powerful 
resource in medicine. 

The Users' Guides Series in JAMA 

I have left it to Gordon Guyatt, MD, MSc, the moving force, 
principal editor, and most prolific coauthor of the Users' Guides 
to the Medical Literature series in JAMA, to describe the history 
of this series and of this book in the accompanying preface. But 
where did JAMA come into this story? 

In the late 1980s, at the invitation of my friend David 
Sackett, MD, I visited his department at McMaster University 
to discuss a venture with JAMA—a series that examined the 
evidence behind the clinical history and examination. After 
these discussions, a series of articles and systematic reviews 
was developed and, with the enthusiastic support of then JAMA 
Editor in Chief George Lundberg, MD, JAMA began publishing 
The Rational Clinical Examination series in 1992.2 By that time, 
I had formed an excellent working relationship with the brilliant 
group at McMaster. Like their leader, Sackett, they tended to be 
iconoclastic, expert at working together and forming alliances 
with new and talented workers, and intellectually exacting. Like 
their leader, they delivered on their promises. 

So, when I heard that they were thinking of updating the 
wonderful little series of Readers' Guides published in 1981 
in the Canadian Medical Association Journal (CMAJ), I took 
advantage of this working relationship to urge them to update 
and expand the series for JAMA. Together with Sackett, and first 
with Andy Oxman, MD, and then with Gordon Guyatt taking 
the lead (when Oxman left to take a position in Oslo), the Users' 
Guides to the Medical Literature series was born. We began 
publishing articles in the series in JAMA in 1993. 

At the start, we thought we might have 8 or 10 articles, but 
the response from readers was so enthusiastic and the variety 
of types of article in the literature so great that ever since I have 
found myself receiving, sending for review, and editing new 
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FOREWORD XX 

articles for the series. Just before the first edition of this book 
was published in 2002, Gordon Guyatt and I closed this series at 
25, appearing as 33 separate journal articles. 

The passage of years during the preparation of the original 
JAMA series and the publication of the first edition of this book 
had a particularly useful result. Some subjects that were scarcely 
discussed in the major medical journals in the early 1990s but 
that had burgeoned years later could receive the attention that 
had become their due. For instance, in 2000, JAMA published 
2 Users' Guides',' on how readers should approach reports of 
qualitative research in health care. To take another example, 
systematic reviews and meta-analyses, given a huge boost by 
the activities of the Cochrane Collaboration, had become pro-
minent features of the literature, and as Gordon Guyatt points 
out in his preface, the change in emphasis in the Users' Guides to 
preappraised resources continues. 

The Book 

From the start, readers kept urging us to put the series together as 
a book. That had been our intention right from the start, but each 
new article delayed its implementation. HOW fortunate! When 
the original Readers' Guides appeared in the CMAJ in 1981, 
Gordon Guyatt's phrase "evidence-based medicine" had never 
been coined, and only a tiny proportion of health care workers 
possessed computers. The Internet did not exist and electronic 
publication was only a dream. In 1992, the Web—for practical 
purposes—had scarcely been invented, the dot-com bubble had 
not appeared, let alone burst, and the health care professions were 
only beginning to become computer literate. But at the end of the 
1990s, when Guyatt and I approached my colleagues at JAMA 
with the idea of publishing not merely the standard printed book 
but also Web-based and CD-ROM formats of the book, they 
were immediately receptive. Putting the latter part into practice 
has been the notable achievement of Rob Hayward, MD, of the 
Centre for Health Evidence of the University of Alberta. 

20

Case 2:22-cv-00184-LCB-CWB   Document 557-45   Filed 05/27/24   Page 21 of 161



XX FOREWORD 

The science and art of evidence-based medicine, which 
this book does so much to reinforce, has developed remarkably 
during the past 25 years, and this is reflected in every page of 
this book. Encouraged by the immediate success of the first and 
second editions of the Users' Guides to the Medical Literature, 
Gordon Guyatt and the Evidence-Based Medicine Working 
Group have once again brought each chapter up to date for this 
third edition. They have also added 6 completely new chapters: 
Evidence-Based Medicine and the Theory of Knowledge, How to 
Use a Noninferiority Trial, How to Use an Article About Quality 
Improvement, How to Use an Article About Genetic Association, 
Understanding and Applying the Results of a Systematic Review 
and Meta-analysis, and Network Meta-analysis. Some of these 
chapters appear in the larger Manual version of this book. 

An updated Web version of the Users' Guides to the Medical 
Literature will accompany the new edition. As part of the online 
educational resource, JAMAevidence, the Users' Guides to the 
Medical Literature online is intertwined with the online edi-
tion of The Rational Clinical Examination: Evidence-Based 
Clinical Diagnosis. Together they serve as the cornerstones of 
a comprehensive online educational resource for teaching and 
learning evidence-based medicine. Interactive calculators and 
worksheets provide practical complements to the content, and 
downlo adable PowerPoint presentations serve as invaluable 
resources for instructors. Finally, podcast presentations bring 
the foremost minds behind evidence-based medicine to medi-
cal students, residents, and faculty around the world. 

Once again, I thank Gordon Guyatt for being an inspired 
author, a master organizer, and a wonderful teacher, colleague, 
and friend. I know personally and greatly admire a good num-
ber of his colleagues in the Evidence-Based Medicine Working 
Group, but it would be invidious to name them, given the huge 
collective effort this has entailed. This is an enterprise that came 
about only because of the strenuous efforts of many individu-
als. On the JAMA side, I must thank Annette Flanagin, RN, 
MA, a wonderfully efficient, creative, and diplomatic colleague 
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FOREWORD XXI 

at JAMA. All of this was coordinated and kept up to schedule 
by the energy and meticulous efficiency of Kate Pezalla, MA. 
My colleague, Edward Livingston, MD, a surgeon and a per-
ceptive critic, is taking over the Users' Guides to the Medical 
Literature series at JAMA, and I am confident it will prosper in 
his hands. In addition, I acknowledge the efforts of our part-
ners at McGraw-Hill Education—James Shanahan, Scott Grub, 
Michael Crumsho, and Robert Pancotti. 

Finally, I thank my friends Cathy DeAngelis, MD, MPH, 
and her successor, Howard Bauchner, MD, MPH, former 
and current Editors in Chief of The JAMA Network, for their 
strong backing of me, my colleagues, and this project. Howard 
inherited this project. Once I found out that his immediate 
and enthusiastic acceptance of it was based on his regular use 
of early articles in the Users' Guides series, any concern about 
its reception vanished. Indeed, Howard was the instigator of 
Evidence-Based Medicine—An Oral Histor) 2'3 a video series 
of personal views on the birth and early growth of evidence-
based medicine that has helped put the Users' Guides into 
perspective. Howard's infectious good spirits and sharp intel-
ligence bode well for further editions of this book. 

Drummond Rennie, MD 

University of California, San Francisco 
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PREFACE 

Evidence-based medicine (EBM)—as a concept with that par-
ticular moniker—is now almost 25 years old. Looking back, 
periods of infancy, childhood, adolescence,' and now a mature 
adulthood are evident.2 This third edition of the Users' Guides 
to the Medical Literature firmly establishes the maturity of the 
EBM movement. 

The first articulation of the world view that was to become 
EBM appeared in 1981 when a group of clinical epidemiologists 
at McMaster University, led by David Sackett, MD, published 
the first of a series of articles that advised clinicians on how to 
read clinical journals.' Although a huge step forward, the series 
had its limitations. After teaching what they then called criti-
cal appraisal for a number of years, the group became increas-
ingly aware of both the necessity and the challenges of going 
beyond reading the literature in a browsing mode and instead 
using research studies to solve patient management problems 
on a day-to-day basis. 

In 1990, I assumed the position of residency director of 
the Internal Medicine Program at McMaster. Through Dave 
Sackett's leadership, critical appraisal had evolved into a philoso-
phy of medical practice based on knowledge and understanding 
of the medical literature supporting each clinical decision. We 
believed that this represented a fundamentally different style of 
practice and required a term that would capture this difference. 

My mission as residency director was to train physicians 
who would practice this new approach to medicine. In the spring 
of 1990, I presented our plans for changing the program to the 
members of the Department of Medicine, many of whom were 
unsympathetic. The term suggested to describe the new approach 
was scientific medicine. Those already hostile were incensed at 
the implication that they had previously been "unscientific." My 
second try at a name for our philosophy of medical practice, 
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Xxiv PREFACE 

evidence-based medicine, became extremely popular in a very 
short time. To use the current vernacular, it went viral.' 

After that fateful Department of Medicine meeting at 
McMaster, the term EBM first appeared in the autumn of 1990 
in an information document for residents entering, or consider-
ing application to, the residency program. The relevant passage 
follows: 

Residents are taught to develop an attitude of "enlightened scep-
ticism" towards the application of diagnostic, therapeutic, and 
prognostic technologies in their day-to-day management of 
patients. This approach . . . has been called "evidence-based medi-
cine." . . . The goal is to be aware of the evidence on which one's 
practice is based, the soundness of the evidence, and the strength 
of inference the evidence permits. The strategy employed requires 
a clear delineation of the relevant question(s); a thorough search 
of the literature relating to the questions; a critical appraisal of the 
evidence and its applicability to the clinical situation; a balanced 
application of the conclusions to the clinical problem. 

The first published appearance of the term was in the American 
College of Physicians' Journal Club in 1991.1 Meanwhile, our 
group of enthusiastic evidence-based medical educators at 
McMaster were refining our practice and teaching of EBM. 
Believing that we were on to something important, we linked 
up with a larger group of academic physicians, largely from 
the United States, to form the first Evidence-Based Medicine 
Working Group and published an article in JAMA that defined 
and expanded on the description of EBM, labeling it as a 
"paradigm shift."' 

This working group then addressed the task of produc-
ing a new set of articles, the successor to the Readers' Guides, 
to present a more practical approach to applying the medi-
cal literature to clinical practice. With the unflagging support 
and wise counsel of JAMA Deputy Editor Drummond Rennie, 

MD, the Evidence-Based Medicine Working Group created a 
25-part series called the Users' Guides to the Medical Literature, 
published in JAMA between 1993 and 2000. The series continues 
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to be published in JAMA, with articles that address new con-
cepts and applications. 

The first edition of the Users' Guides to the Medical Literature 
was a direct descendant of the JAMA series. By the time of the 
book's publication in 2002, EBM had already undergone its first 
fundamental evolution, the realization that evidence was never 
sufficient for clinical decision making. Rather, management 
decisions always involve trade-offs between desirable and unde-
sirable consequences and thus require value and preference 
judgments. Indeed, in the first edition of the Users' Guide to the 
Medical Literature, the first principle of EBM was presented as 
Clinical Decision Making: Evidence Is Never Enough, joining 
the previously articulated principle of a hierarchy of evidence. 

It did not take long for people to realize that the principles 
of EBM were equally applicable for other health care work-
ers, including nurses, dentists, orthodontists, physiotherapists, 
occupational therapists, chiropractors, and podiatrists. Thus, 
terms such as evidence-based health care and evidence-based 
practice are appropriate to cover the full range of clinical appli-
cations of the evidence-based approach to patient care. Because 
our Users' Guides are directed primarily at physicians, we have 
continued with the term EBM. 

The second edition incorporated 2 new EBM develop-
ments in EBM thinking. First, we had realized that only a few 
clinicians would become skilled at critically appraising original 
journal articles and that preappraised evidence would be crucial 
for evidence-based clinical practice. Second, our knowledge of 
how best to ensure that clinical decisions were consistent with 
patient values and preferences was rudimentary and would 
require extensive study. 

This third edition of the Users' Guides to the Medical 
Literature builds on these realizations, most substantially in 
the revised guide to finding the evidence. The emphasis is now 
on preappraised resources and particularly on the successor 
to medical texts: electronic publications that produce updated 
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evidence summaries as the data appear and provide evidence-
based recommendations for practice. 

Awareness of the importance of preappraised evidence and 
evidence-based recommendations is reflected in other changes 
in the third edition. We have added a fundamental principle to 
the hierarchy of evidence and the necessity for value and prefer-
ence judgments: that optimal clinical decision making requires 
systematic summaries of the best available evidence. 

This principle has led to a fundamental revision of the Users' 
Guide to systematic reviews, which now explicitly includes the 
meta-analyses and acknowledges 2 core considerations. The first 
is how well the systematic review and meta-analysis were con-
ducted. The second, inspired by the contributions of the GRADE 
(Grading of Recommendations Assessment, Development and 
Evaluation) Working Group,' demands an assessment of the 
confidence that one can place in the estimates of effect emerg-
ing from the review and meta-analysis. However well done the 
review, if the primary evidence on which it is based warrants 
little confidence, inferences from the review will inevitably be 
very limited. 

The third edition of the Users' Guides to the Medical Literature 
incorporates the lessons we have learned in more than 20 years of 
teaching the concepts of EBM to students with a wide variety of 
backgrounds, prior preparation, clinical interest, and geographic 
location. Indeed, among our many blessings is the opportu-
nity to travel the world, helping to teach at EBM workshops. 
Participating in workshops in Thailand, Saudi Arabia, Egypt, 
Pakistan, Oman, Kuwait, Singapore, the Philippines, Japan, 
India, Peru, Chile, Brazil, Germany, Spain, France, Belgium, 
Norway, the United States, Canada, and Switzerland—the list 
goes on—provides us with an opportunity to try out and refine 
our teaching approaches with students who have a tremendous 
heterogeneity of backgrounds and perspectives. At each of these 
workshops, the local EBM teachers share their own experiences, 
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struggles, accomplishments, and EBM teaching tips that we can 
add to our repertoire. 

We are grateful for the extraordinary privilege of sharing, 
in the form of the third edition of Users' Guides to the Medical 
Literature, what we have learned. 

Gordon Guyatt, MD, MSc 

McMaster University 
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How to Use the 
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and This Book—to 
Improve Your Patient 
Care 
Gordon Guyatt and Maureen 0. Meade 

IN THIS CHAPTER 

The Structure of the Users Guides to the Medical 
Literature: The Foundations 

Advanced Topics 

1 
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2 USERS' GUIDES TO THE MEDICAL LITERATURE 

The objective of this book is to help you make efficient use of the 
published literature in guiding your patient care. What does 
the published literature comprise? Our definition is broad. You 
may find evidence  in a wide variety of sources, including origi-

nal journal articles, reviews and synopses of primary studies, clin-
ical practice guidelines, and traditional and innovative medical 
textbooks. Increasingly, clinicians can most easily access many 
of these sources through the Internet. 

THE STRUCTURE OF THE USERS' 
GUIDES TO THE MEDICAL LITERATURE: 
THE FOUNDATIONS 

This book is not like a novel that you read from beginning to 
end. Indeed, the Users' Guides are designed so that each part is 
largely self-contained. Thus, we anticipate that clinicians may be 
selective in their reading of the core content chapters and will 
certainly be selective when they move beyond the essentials. 
On the first reading, you may choose only a few advanced areas 
that interest you. If, as you use the medical literature, you find 
the need to expand your understanding of, for instance, studies 
addressing screening tests or the use of surrogate outcomes, you 
can consult the relevant chapters to familiarize or reacquaint 
yourself with the issues. You may also find the glossary a useful 
reminder of the formal definitions of terms used herein. Finally, 
we rely heavily on examples to make our points. You will find 
examples identified by their blue background. 

The Essentials version of this book comprises 18 chapters in 7 
sections: The Foundations, Therapy, Harm, Diagnosis, Prognosis, 
Summarizing the Evidence, and Moving From Evidence to 
Action (Box 1-1). A larger Manual version of this book includes 
additional chapters in each section. 

'The italicization, here and in every other chapter, represents the first occurrence 
in the chapter of a word defined in the glossary. 

31

Case 2:22-cv-00184-LCB-CWB   Document 557-45   Filed 05/27/24   Page 32 of 161



1: How TO USE THE MEDICAL LITERATURE 3 

BOX 1-1 

Sections of This Book 
The Foundations 

Therapy 

Harm 

Diagnosis 

Prognosis 

Summarizing the Evidence 

Moving From Evidence to Action 

The first section of this book introduces the foundations of 
evidence-based practice. Two chapters in this section, What Is 
Evidence-Based Medicine? and Evidence-Based Medicine and 
the Theory of Knowledge, present the 3 guiding principles of 
evidence-based medicine (EBM), and place EBM in the context 
of a humanistic approach to medical practice. The subsequent 
chapters in this section deal with defining your clinical ques-
tion, locating the best evidence to address that question, and 
distinguishing bias from random error (a key principle of criti-
cal appraisal). 

Clinicians are primarily interested in making accurate 
diagnoses and selecting optimal treatments for their patients. 
They also must avoid exposing patients to harm and offer 
patients prognostic information. Thus, chapters in 4 sections 
of this book (Therapy, Harm, Diagnosis, and Prognosis) begin 
by outlining what every medical student, intern and resident, 
and practicing physician and other clinicians will need to know 
to use articles that present primary data that address these 
4 principal issues in providing patient care. 

Increasingly, we have become aware that individual studies 
are often unrepresentative of all relevant studies (le, showing larger 
or smaller treatment effects than pooled estimates of all relevant 
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4 USERS' GUIDES TO THE MEDICAL LITERATURE 

studies), imprecise, or limited in their applicability—so much so 
that, since the previous edition of this book, we have added the 
need for systematic summaries of all relevant studies as a core 
principle of EBM. This has major implications for clinicians look-
ing to use the literature to provide optimal patient care. Efficient 
and optimally effective evidence-based practice dictates bypassing 
the critical assessment of primary studies and, if they are available, 
moving straight to the evaluation of rigorous systematic reviews. 
Even more efficient than using a systematic review is moving 
directly to an evidence-based recommendation. Ideally, manage-
ment recommendations—summarized in clinical practice guide-
lines or decision analyses—will incorporate the best evidence and 
make explicit the value judgments used in moving from evidence 
to recommendations for action. Unfortunately, many clinical 
practice guidelines sometimes provide recommendations that are 
inconsistent with the best evidence or with typical patient values 
and preferences. The last 2 sections of the book, Summarizing the 
Evidence and Moving From Evidence to Action, provide clinicians 
with guides for using systematic reviews (with and without meta-
analyses) and recommendations to optimize their patient care. 

Our approach to addressing diagnosis, therapy, harm, and 
prognosis begins when the clinician faces a clinical question 
(Figure 1-1). Having identified the problem, the clinician then 
formulates a structured clinical question (the 'Ask' Figure 1-1) 
(see Chapter 3, What Is the Question?) and continues with find-
ing the best relevant evidence (the "Acquire" Figure 1-1) (see 
Chapter 4, Finding Current Best Evidence). 

Many chapters of this book include an example of a search 
for the best evidence. These searches were accurate at the time 
they were done, but you are unlikely to get exactly the same 
results if you replicate the searches now. The reasons for this 
include additions to the literature and occasional structural 
changes in databases. Thus, you should view the searches as 
illustrations of searching principles, rather than as currently 
definitive searches that address the clinical question. Having 
identified the best evidence, the clinician then proceeds 
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1: How TO USE THE MEDICAL LITERATURE 5 

FIGURE 1-1 

Using the Medical Literature to Provide Optimal Patient Care 

Ask Act 

Acquire Patient 

Appraise 

Apply 

through the next 3 steps in evaluating that evidence: appraisal, 
considering how to apply the results, and acting (Figure 1-1). 
The appraisal includes 2 questions, "How serious is the risk of 
bias?" and "What are the results?" The first question, "How 
serious is the risk of bias?" deals with the extent to which the 
results represent an unbiased estimate of the truth. In the first 
2 editions of this book, we referred to risk of bias as validity 
and used the question, "Are the results valid?" We have made 
this change because "risk of bias" is a more explicit and trans-
parent term. In Chapter 7, How to Use a Noninferiority Trial, 
limitations of study design related to these topics include issues 
beyond risk of bias. Therefore, in Chapter 7, we continue to use 
the term validity and the question "Are the results valid?" to 
capture the risk of bias and these additional issues. 

The second question in the appraisal step is, "What are the 
results?" For issues of therapy or harm, this will involve assessing 
the magnitude and precision of the impact of the intervention 
(a treatment or possible harmful exposure) (see Chapter 6, 
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6 USERS' GUIDES TO THE MEDICAL LITERATURE 

Therapy [Randomized Trials]; Chapter 7, How to Use a 
Noninferiority Trial; Chapter 8, Does Treatment Lower Risk? 
Understanding the Results; Chapter 9, Confidence Intervals: 
Was the Single Study or Meta-analysis Large Enough? and 
Chapter 10, Harm [Observational Studies]). For issues of diag-
nosis, this will involve generating pretest probabilities and then 
posttest probabilities on the basis of test results (see Chapter 11, 
The Process of Diagnosis, and Chapter 12, Diagnostic Tests). For 
issues of prognosis, this will involve determining the likelihood 
of events occurring over time and the precision of those esti-
mates (see Chapter 13, Prognosis). 

Once we understand the results, we move to dealing with 
applicability (Figure 1-1) and ask ourselves the third question: 
"How can I apply these results to patient care?" This question 
has 2 parts. First, can you generalize (or, to put it another way, 
particularize) the results to your patient? For instance, your 
confidence in estimates of treatment effect decreases if your 
patient is too dissimilar from those who participated in the trial 
or trials. Second, what is the significance of the results for your 
patient? Have the investigators measured all patient-important 
outcomes? What is the tradeoff among the benefits, risks, and 
burdens of alternative management strategies? 

Often, you will find a systematic review that, if it is done well 
and includes a meta-analysis (see Chapter 14, The Process of a 
Systematic Review and Meta-analysis), will have conducted the 
search and risk of bias appraisals and, further, summarized the 
results and suggested the confidence you can place in estimates 
(see Chapter 15, Understanding and Applying the Results of a 
Systematic Review and Meta-analysis). In addition, you often 
will find a recommendation that, if developed rigorously, is based 
on trustworthy systematic reviews of the evidence and explicitly 
considers patient values and preferences (see Chapter 17, How to 
Use a Patient Management Recommendation: Clinical Practice 
Guidelines and Decision Analyses) and provides guidance on 
the issue of applying the results to your patient. In our discus-
sions of systematic reviews and guidelines, we introduce the 
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1: How TO USE THE MEDICAL LITERATURE 7 

GRADE (Grading of Recommendations Assessment, Development 
and Evaluation) approach to summarizing evidence and devel-
oping recommendations, an approach that we believe represents 
a major advance in EBM (see Chapter 15, Understanding and 
Applying the Results of a Systematic Review and Meta-analysis). 

The final step in using the evidence is action (Figure 1-1). 
Often, this will involve shared decision making with your 
patients (see Chapter 18, Decision Making and the Patient), a 
key part of the EBM process. 

We have kept the initial chapters of each part of this book 
simple and succinct. From an instructor's point of view, these 
core chapters constitute a curriculum for a short course in 
using the literature for medical students, resident physicians, or 
students of other health professions. They also are appropriate 
for a continuing education program for practicing physicians 
and other clinicians. 

ADVANCED TOPICS 

Moving beyond the foundations, the advanced topics in this 
book will interest clinicians who want to practice EBM at a more 
sophisticated level. They are organized according to the core 
issues addressed in the sections on Therapy, Harm, Diagnosis, 
and Prognosis. 

The presentations of advanced topics will deepen your 
understanding of study methods, statistical issues, and use of 
the numbers that emerge from medical research. We wrote the 
advanced chapters mindful of an additional audience: those 
who teach evidence-based practice. Many advanced entries 
read like guidelines for an interactive discussion with a group 
of learners in a tutorial or on the ward. That is natural enough 
because the material was generated in such small-group set-
tings. Indeed, the Evidence-Based Medicine Working Group 
has produced materials that specifically discuss the challenges 
that arise when these concepts are presented in small-group 
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8 USERS' GUIDES TO THE MEDICAL LITERATURE 

settings, including a series of 5 articles published in the 
Canadian Medical Association Journal' and another 5 articles in 
the Journal of General Internal Medicine.2 

Experience on the wards and in outpatient clinics, and with 
the first 2 editions of the Users' Guides to the Medical Literature, 
has taught us that this approach is well suited to the needs of any 
clinician who is eager to achieve an evidence-based practice. 
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10 USERS' GUIDES TO THE MEDICAL LITERATURE 

Evidence-based medicine (EBM) involves conscientiously work-
ing with patients to help them resolve (sometimes) or cope with 
(often) problems related to their physical, mental, and social health. 
The EBM approach necessitates awareness and understanding of 
clinical research evidence. For those involved in making health 
care decisions, EBM encompasses creating implementation strat-
egies to ensure practice evidence that is well grounded in best 
evidence research summaries. 

At the core of EBM is a care and respect for patients who 
will suffer if clinicians fall prey to muddled clinical reason-
ing and to neglect or misunderstanding of research findings. 
Practitioners of EBM strive for a clear and comprehensive 
understanding of the evidence underlying their clinical care and 
work with each patient to ensure that chosen courses of action 
are in that patient's best interest. Practicing EBM requires cli-
nicians to understand how uncertainty about clinical research 
evidence intersects with an individual patient's predicament and 
preferences. In this chapter, we outline how EBM proposes to 
achieve these goals and, in so doing, define the nature of EBM. 

THREE FUNDAMENTAL PRINCIPLES OF EBM 

Conceptually, EBM involves 3 fundamental principles. First, 
optimal clinical decision making requires awareness of the best 
available evidence, which ideally will come from systematic 
summaries of that evidence. Second, EBM provides guidance 
to decide whether evidence is more or less trustworthy—that 
is, how confident can we be of the properties of diagnostic tests, 
of our patients' prognosis, or of the impact of our therapeutic 
options? Third, evidence alone is never sufficient to make a clin-
ical decision. Decision makers must always trade off the benefits 
and risks, burden, and costs associated with alternative manage-
ment strategies and, in doing so, consider their patients' unique 
predicament and values and preferences.1 
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2: WHAT Is EVIDENCE-BASED MEDICINE? 11 

Best Evidence Summaries 

In 1992, Antman et a12 published an article that compared the rec-
ommendations of experts for management of patients with myo-
cardial infarction to the evidence that was available at the time 
the recommendations were made. Figures 2-1 and 2-2 summarize 
their results in forest plots. Both are cumulative meta-analyses: the 
first of thrombolytic therapy for myocardial infarction and the sec-
ond for lidocaine antiarrhythmic therapy. In both cases, the line 
in the center represents an odds ratio of 1.0 (treatment is neither 
beneficial nor harmful). As in any forest plot, the dots represent 
the best estimates of treatment effect (often from individual stud-
ies; in this case from the totality of accumulated evidence), and 
the associated lines represent the 95% confidence intervals (CIs). 

The "Patients" column presents the total number of patients 
enrolled in all randomized clinical trials (RCTs) conducted to the 
date specified in the "Year" column—the reason we call it a cumu-
lative meta-analysis. In both figures, early on, with relatively few 
patients, the CIs are wide, but they progressively narrow as new 
trials were reported. 

For the thrombolytic example, by 10 trials and approximately 
2500 patients, it appears that thrombolytic therapy reduces mor-
tality, but the CIs are still wide enough to permit residual uncer-
tainty. By 30 trials and more than 6000 patients, the reduction in 
odds of death of approximately 25% seems secure. 

Despite this apparently definitive result, additional trials that 
enrolled 40000 patients—half of whom did not receive the ben-
efits of life-prolonging thrombolytic therapy—were conducted. 
Why was this necessary? 

The right side of each figure, which presents the guid-
ance expressed in then-current reviews and textbooks as the 
data were accumulating, provides the answer to this question. 
Until approximately a decade after the answer was in, there was 
considerable disagreement among experts, with many recom-
mending against, or not mentioning, thrombolytic therapy. 
To the detriment of patients who did not receive thrombolytic 
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12 USERS' GUIDES TO THE MEDICAL LITERATURE 

FIGURE 2-1 

FThrombotic Therapy in Acute Myocardial Infarction 

Cumulative 
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Abbreviations: Cl, confidence interval: ROTs, randomized clinical trials. 

This is a cumulative meta-analysis of thrombolytic therapy for myocardial infarction. The 

line down the center, the odds ratio, equals 1.0. The dots represent best estimates, and 

the lines around the dots are 95% CIs. The numbers on the left side of the figure are trials 

and patient totals across trials. 

Early on, the Ols are very wide. By 10 trials, it appears therapy reduces mortality, but 

the effect is still uncertain. By 30 trials, the effect seems secure. However, 40000 more 

patients were enrolled after the answer was in. Why? 

The right side of the figure displays current reviews and textbook recommendations 

as data accumulated. Recommendations are in favor ("Yes"), against ("No"), or "Not 
mentioned." Two key points: (1) at the same time, experts disagreed, and (2) it took 

10 years for experts to catch up with evidence. 

Reproduced from Antman et al .2 

therapy during this period, it took a decade for the experts to 
catch up with the evidence. 

Figure 2-2 tells a perhaps even more disturbing story. This 
cumulative meta-analysis reveals that there was never any RCT 
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FIGURE 2-2 

Prophylactic Lidocaine in Acute Myocardial Infarction 

Relative risk (Cl) 

Cumulative 

Year No. RCTs Patients 

1970 2 304 

1974 9 1451 

1976 11 1686 

1978 12 1986 

1985 14 8412 

1988 15 8745 

Recommendations 

Not 
Yes No mentioned 

9 1 1 

8 0 2 

5 0 2 

8 0 3 

14 4 6 

4 2 1 

0.5 1 1.5 2 
4  

Favors treatment Favors placebo 

Abbreviations: Cl, confidence interval; ROTs, randomized clinical trials. 

This figure shows a cumulative meta-analysis of the effect of prophylactic lidocaine 

in preventing death from myocardial infarction. In this case, there is never any 
evidence of benefit. Ultimately, harm is not proved, but there clearly is no benefit. 

Most experts, however, were recommending therapy despite ROT evidence. 

Also, as in Figure 2-1, there was a lot of disagreement among experts. 

Reproduced from Antman et al. 2 

evidence that suggested a lower mortality with prophylactic 
lidocaine after myocardial infarction—indeed, point estimates 
suggested an increase in death rate. Nevertheless, although we 
once again see widespread disagreement among the experts, 

most texts and reviews were recommending prophylactic lido-

came during the 2 decades during which the RCT evidence was 
accumulating. 

Why the expert disagreement, the lag behind the evidence, 
and the recommendations inconsistent with the evidence? These 
stories come from the era before systematic reviews and meta-
analyses were emerging in the late 1980s. If the evidence 
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summaries presented in the forest plots had been available to 
the experts, they would have grasped the benefits of thrombo-
lytic therapy far earlier than they did and abandoned prophylac-
tic lidocaine far earlier. Indeed, following EBM principles that 
limit reliance on biologic rationale and place far more emphasis 
on empirical evidence, the experts may never have started using 
lidocaine. 

Rational clinical decisions require systematic summaries of 
the best available evidence. Without such summaries, clinicians— 
expert or otherwise—will be unduly influenced by their own 
preconceptions and by unrepresentative and often lower-quality 
evidence. This, the first principle of EBM, immediately raises 
another question: "HOW does one recognize the best evidence?" 

Guides to Confidence in Estimates 

Summaries of the best evidence for diagnosis, prognosis, or 
treatment present evidence, respectively, for how to interpret test 
results, predict patients' likely fate, or understand the impact of 
alternative management strategies. Sometimes, such evidence is 
trustworthy—we have high confidence in estimates of test prop-
erties, patients' prognosis, or treatment effects. At other times, 
limitations in evidence leave us uncertain. Evidence-based 
medicine provides guidance to distinguish between these situa-
tions and the range of confidence between them. 

Historically, EBM answered the question, "What is the best 
evidence?" with hierarchies of evidence, the most prominent of 
which was the hierarchy related to evidence that supported thera-
peutic interventions (Figure 2-3). Issues of diagnosis or prognosis 
require different hierarchies. For studies of the accuracy of diag-
nostic tests, the top of the hierarchy includes studies that enrolled 
patients about whom clinicians had diagnostic uncertainty and 
that undertook a blind comparison between the candidate test 
and a criterion standard (see Chapter 12, Diagnostic Tests, and 
Chapter 13, Prognosis). For prognosis, prospective observational 
studies accurately documenting exposures and outcomes and 
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FIGURE 2-3 

Hierarchy of Evidence 

N-of-1 clinical trial 

S 
Multiple-patient randomized trials 

S 
Observational studies 

Patient-important outcomes 

-a-
Basic  research 

Laboratory, animal, human physiology 

-I-

Clinical  experience 

Because we would like to optimally individualize patient care, n-of-1 randomized clini-

cal trials are at the top of the hierarchy of study designs, followed by conventional ran-

domized trials. Next in the hierarchy are observational studies; we should try to find 

studies that focus on outcomes important to the patient. Next, if there are no clinical 

studies available, we may look at basic scientific research, although caution must be 

used in extrapolating the results to the clinical setting. Clinical experience is at the bot-

tom of the hierarchy, either your own or that of colleagues or experts. 

following up all patients during relevant periods would sit atop 
the hierarchy. 

Returning to the hierarchy of therapy, noting the limitations 
of human intuition,' EBM places the unsystematic observations 
of individual clinicians lowest on the hierarchy. Noting that pre-
dictions based on physiologic experiments are often right but 
sometimes disastrously wrong, EBM places such experiments 
at the next step up in the hierarchy. Observational studies 

44

Case 2:22-cv-00184-LCB-CWB   Document 557-45   Filed 05/27/24   Page 45 of 161



16 USERS' GUIDES TO THE MEDICAL LITERATURE 

that measure the apparent impact on patient-important out-
comes and RCTs constitute the next 2 steps up the hierarchy of 
evidence. 

All of the sources of evidence mentioned thus far involve 
generalizations from groups of patients to an individual, and 
all are limited in this regard. The same strategies that minimize 
bias in conventional therapeutic trials that involve multiple 
patients, however, can guard against misleading results in stud-
ies that involve single patients.4 In the n-of-i RCT, a patient and 
clinician are blind to whether that patient is receiving active 
or placebo medication. The patient makes quantitative ratings 
of troublesome symptoms during each period, and the n-of-I 
RCT continues until both the patient and the clinician conclude 
that the patient is or is not obtaining benefit from the target 
intervention. An n-of-1 RCT can provide definitive evidence 
of treatment effectiveness in individual patients',' and is thus at 
the top of the evidence hierarchy. Unfortunately, n-of-1 RCTs 
are restricted to chronic conditions with treatments that act 
and cease acting quickly and are subject to considerable logistic 
challenges. We therefore must usually rely on studies of other 
patients to make inferences regarding our patient. 

This hierarchy is far from absolute, and a more sophisticated 
framework has emerged for judging confidence in estimates 
of effect. Table 2-1 summarizes that framework, formulated 
by the GRADE (Grading of Recommendations Assessment, 
Development and Evaluation) Working Group, originally to 
provide an approach to the development of clinical practice 
guidelines .7'8 The GRADE approach involves rating our con-
fidence in estimates of the effects of health care interventions 
(also referred to as quality of evidence) as high, moderate, low, 
or very low. Consistent with the previous hierarchy approach, 
in the GRADE guidance, RCTs begin as high confidence and 
observational studies begin as low confidence. We lose con-
fidence in a body of RCT evidence, however, if studies have 
major problems in design and execution (risk of bias); results 
are imprecise, inconsistent, or indirect (eg, the population of 
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TABLE 2-1 

Confidence Assessment Criteria8 

Study Design Confidence Lower If 
in Estimates 

Higher If 

Randomized 
trial 

Risk of bias 

High -1 Serious 

-2 Very serious 

Inconsistency 

Moderate -1 Serious 

-2 Very serious 

Observational 
study 

Indirectness 

Low -1 Serious 

-2 Very serious 

Very low 

Imprecision 

-1 Serious 

-2 Very serious 

Publication bias 

-1 Likely 

-2 Very likely 

Large effect 

+1 Large 

+2 Very large 

Dose response 

+1 Evidence of 
a gradient 

aMjnus and plus signs refer, respectively, to rating down and rating up confidence in 

estimates. The 1 refers to rating down or up by 1 level (eg, from high to moderate 
or moderate to high), and the 2 refers to rating down or up by 2 levels (eg, high to 

low or low to high). 

interest differs from the population studied); or we have a high 
suspicion of publication bias (see Chapter 15, Understanding 
and Applying the Results of a Systematic Review and Meta-
analysis). When a body of RCT evidence suffers from a number 
of these limitations, the confidence in estimates may be low or 
even very low. 

Similarly, if treatment effects are sufficiently large and con-
sistent, the GRADE approach allows for moderate or even high 
confidence ratings from carefully conducted observational studies. 
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For example, observational studies have allowed extremely strong 
inferences about the efficacy of insulin in diabetic ketoacidosis 
or that of hip replacement in patients with debilitating hip 
osteoarthritis. 

The EBM approach implies a clear course of action for clini-
cians addressing patient problems. They should seek the highest-
quality evidence available to guide their clinical decisions. This 
approach makes it clear that any claim that there is no evidence 
for the effect of a particular treatment is a non sequitur. The avail-
able evidence may warrant very low confidence—it may be the 
unsystematic observation of a single clinician or physiologic 
studies that point to mechanisms of action that are only indirectly 
related—but there is always evidence. 

Evidence Is Never Enough to Drive 
Clinical Decision Making 

First, picture a woman with chronic pain from terminal cancer. 
She has come to terms with her condition, resolved her affairs, 
said her good-byes, and wishes to receive only palliative care. 
She develops severe pneumococcal pneumonia. Evidence that 
antibiotic therapy reduces morbidity and mortality from pneu-
mococcal pneumonia warrants high confidence. This evidence 
does not, however, dictate that this patient should receive anti-
biotics. Her values—emerging from her comorbidities, social 
setting, and beliefs—are such that she would prefer to forgo 
treatment. 

Now picture a second patient, an 85-year-old man with 
severe dementia who is mute and incontinent, is without fam-
ily or friends, and spends his days in apparent discomfort. This 
man develops pneumococcal pneumonia. Although many clini-
cians would argue that those responsible for his decision making 
should elect not to administer antibiotic therapy, others would 
suggest that they should. Again, evidence of treatment effec-
tiveness does not automatically imply that treatment should be 
administered. 
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Finally, picture a third patient, a healthy 30-year-old mother 
of 2 children who develops pneumococcal pneumonia. No clini-
cian would doubt the wisdom of administering antibiotic therapy 
to this patient. This does not mean, however, that an underlying 
value judgment has been unnecessary. Rather, our values are suf-
ficiently concordant, and the benefits so overwhelm the risk of 
treatment that the underlying value judgment is unapparent. 

By values and preferences, we mean the collection of goals, 
expectations, predispositions, and beliefs that individuals have 
for certain decisions and their potential outcomes. The explicit 
enumeration and balancing of benefits and risks that are central 
to EBM bring the underlying value judgments involved in mak-
ing management decisions into bold relief. 

Acknowledging that values play a role in every important 
patient care decision highlights our limited understanding of 
how to ensure that decisions are consistent with individual and, 
where appropriate, societal values. As we discuss further in the 
final section of this chapter, developing efficient processes for 
helping patients and clinicians work together toward optimal 
decisions consistent with patient values and preferences remains 
a frontier for EBM. 

Next, we comment on additional skills that clinicians must 
master for optimal patient care and the relation of those skills 
to EBM. 

CLINICAL SKILLS, HUMANISM, AND EBM 

In summarizing the skills and attributes necessary for evidence-
based practice, Box 2-1 highlights how EBM complements 
traditional aspects of clinical expertise. One of us, an intensive 
care specialist, developed a lesion on his lip shortly before an 
important presentation. He was concerned and, wondering 
whether he should take acyclovir, proceeded to spend the next 
30 minutes searching for and evaluating the highest-quality 
evidence. When he began to discuss his remaining uncertainty 
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BOX 2-1 

Knowledge and Skills Necessary for Optimal 
Evidence-Based Practice 

• Diagnostic expertise 

• In-depth background knowledge 

• Effective searching skills 

• Effective critical appraisal skills 

• Ability to define and understand benefits and risks of alter-

natives 

• In-depth physiologic understanding that allows application of 

evidence to the individual 

• Sensitivity and communication skills required for full under-

standing of patient context 

• Ability to elicit and understand patient values and preferences 

and work with patients in shared decision making 

with his partner, an experienced dentist, she cut short the dis-
cussion by exclaiming, But, my dear, that isn't herpes!" 

This story illustrates the necessity of obtaining the correct 
diagnosis before seeking and applying research evidence regard-
ing optimal treatment. After making the diagnosis, the clinician 
relies on experience and background knowledge to define the 
relevant management options. Having identified those options, 
the clinician can search for, evaluate, and apply the best evi-
dence regarding patient management. 

In applying evidence, clinicians rely on their expertise 
to define features that affect the applicability of the results to 
the individual patient. The clinician must judge the extent 
to which differences in treatment (for instance, local surgi-
cal expertise or the possibility of patient nonadherence) or 
patient characteristics (such as age, cornorbidity, or the patient's 

49

Case 2:22-cv-00184-LCB-CWB   Document 557-45   Filed 05/27/24   Page 50 of 161



2: WHAT Is EVIDENCE-BASED MEDICINE? 21 

personal circumstances) may affect estimates of benefit and risk 
that come from the published literature. 

We note that some of these skills—the sensitivity to the 
patient's unique predicament and the communication skills nec-
essary for shared decision making—are often not typically asso-
ciated with EBM. We believe they are, in fact, at the core of EBM. 
Understanding the patient's personal circumstances is of partic-
ular importance and requires advanced clinical skills, including 
listening skills and compassion. For some patients, incorporation 
of patient values for major decisions will mean a full enumera-
tion of the possible benefits, risks, and inconveniences associated 
with alternative management strategies. For some patients and 
problems, this discussion should involve the patient's family. 
For other problems—the discussion of screening with prostate-
specific antigen with older male patients, for instance—attempts 
to involve family members might violate cultural norms. 

Some patients are uncomfortable with an explicit discus-
sion of benefits and risk and object to clinicians placing what 
they perceive as excessive responsibility for decision making 
on their shoulders. In such cases, it is the physician's responsi-
bility to develop insight to ensure that choices will be consistent 
with the patient's values and preferences while remaining sensi-
tive to the patient's preferred role in decision making. 

ADDITIONAL CHALLENGES FOR EBM 

Busy clinicians—particularly those early in their development 
of the skills needed for evidence-based practice—will find that 
they often perceive time limitations as the biggest challenge to 
evidence-based practice. This perception may arise from hav-
ing inadequate access to various evidence-based resources. 
Fortunately, a tremendous array of sophisticated evidence-
based information is now available for clinicians working in 
high-income countries, and the pace of innovation remains 
extremely rapid (see Chapter 4, Finding Current Best Evidence). 

50

Case 2:22-cv-00184-LCB-CWB   Document 557-45   Filed 05/27/24   Page 51 of 161



22 USERS' GUIDES TO THE MEDICAL LITERATURE 

Access to preprocessed information cannot, however, address 
other skills required for efficient evidence-based practice. These 
skills include formulating focused clinical questions, matching 
prioritized questions to the most appropriate resources, assessing 
confidence in estimates, and understanding how to apply results 
to clinical decision making. Although these skills take time to 
learn, the reward in terms of efficient and effective practice can 
more than compensate. 

Another challenge for evidence-based practice is ensuring 
that management strategies are consistent with patients' values 
and preferences. In a time-constrained environment, how can 
we ensure that patients' involvement in decision making has the 
form and extent that they desire and that the outcome reflects 
their needs and desires? Evidence-based medicine leaders are 
now making progress in addressing these challenges.'," 

This book deals primarily with decision making at the 
level of the individual patient. Evidence-based approaches can 
also inform health care policy making, day-to-day decisions in 
public health, and systems-level decisions, such as those fac-
ing hospital managers. In each of these areas, EBM can support 
the appropriate goal of gaining the greatest health benefit from 
limited resources. 

In the policy arena, dealing with differing values poses even 
more challenges than in the arena of individual patient care. 
Should we restrict ourselves to alternative resource allocation 
within a fixed pool of health care resources, or should we con-
sider expanding health care services at the cost, for instance, of 
higher tax rates for individuals or corporations? HOW should we 
deal with the large body of observational studies that suggest that 
social and economic factors may have a larger influence on the 
health of populations than health care provision? How should 
we deal with the tension between what may be best for a person 
and what may be optimal for the society of which that person is a 
member? The debate about such issues is at the core of evidence-
based policy making in health care; it also has implications for 
decision making at the individual patient level. 
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THREE WAYS TO USE 
THE MEDICAL LITERATURE 

Consider a medical student, early in her training, seeing a 
patient with newly diagnosed type 2 diabetes mellitus. She will 
ask questions such as the following: "What is type 2 diabetes 
mellitus?" "Why does this patient have polyuria?" "Why does 
this patient have numbness and pain in his legs?" "What treat-
ment options are available?" These questions address normal 
human physiology and the pathophysiology associated with a 
medical condition. 

Traditional medical textbooks, whether in print or online, 
that describe underlying pathophysiology or epidemiology of 
a disorder provide an excellent resource for addressing these 
background questions. In contrast, the sorts of foreground ques-
tions that experienced clinicians usually ask require different 
resources. Formulating a question is a critical and generally 
unappreciated skill for evidence-based practice. The following 
ways to use the medical literature provide opportunities to prac-
tice that skill. 

Staying Alert to Important New Evidence 

A general internist is checking e-mails on a smartphone 
while riding public transit to work. While screening a weekly 
e-mail alert from EvidenceUpdates (http://plus.mcmaster.ca/ 
EvidenceUp dates, Figure 3-1), the internist sees an article titled, 
Cardiovascular Effects of Intensive Lifestyle Intervention in 
Type 2 Diabetes,' recently published and rated by internist col-
leagues as newsworthy and highly relevant for practice. 

This internist is in the process of addressing a question 
that clinicians at all stages of training and career development 
are constantly posing: "What important new evidence should 
I know to optimally treat patients?" Clinicians traditionally 
addressed this question by attending rounds and conferences 
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FIGURE 3-1 
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and by subscribing to target medical journals in which articles 
relevant to their practice appear. They kept up-to-date by skim-
ming the table of contents and reading relevant articles. 

This traditional approach to what we might call the brows-
ing mode of using the medical literature has major limitations 
of inefficiency and its resulting frustration. Many screened 
articles may prove of little relevance or newsworthiness or fail 
to meet the critical appraisal criteria that are presented in this 
book. To make matters worse, the volume of research is mark-
edly increasing,2 and relevant studies appear in a large variety 
of journals.' Evidence-based medicine offers solutions to these 
problems. 

The most efficient strategy for ensuring you are aware of 
recent developments relevant to your practice is to subscribe 
to e-mail alerting systems, such as EvidenceUp dates, used by 
the internist in this example. This free service has research staff 
screening approximately 45000 articles per year in more than 
125 clinical journals for methodologic quality and a worldwide 
panel of practicing physicians rating them for clinical relevance 
and newsworthiness .4 you can tailor alerting systems to your 

information needs (clinical disciplines and frequency of alerts) 
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and identify the 20 to 50 articles per year that will influence 
your practice .5 Several other free or subscription-based alert-
ing systems are available, both for a wide scope of disciplines 
(eg, NEJM Journal Watch, http://www.jwatch.org) and for 
specific subspecialties (eg, OrthoEvidence, http://www.myortho 
evidence.com). 

An alternative to alerting systems are secondary evidence-
based journals. For example, in internal and general medicine, 
ACP Journal Club (http://acpjc.acponline.org) publishes synop-
ses of articles that meet criteria of both high clinical relevance 
and methodologic quality. We describe such secondary journals 
in more detail in Chapter 4, Finding Current Best Evidence. 
If you prefer browsing to receiving alerts, such preappraised 
sources of evidence may increase your efficiency. 

Some specialties (primary care and mental health care) 
and subspecialties (cardiology, oncology, and obstetrics and 
gynecology) already have specialty-devoted secondary jour-
nals; others do not. The New York Academy of Medicine keeps 
a current list of available secondary journals in many health care 
disciplines (http://www.nyam. org/fellows-members/ebhc/eb 
publications.html). If your specialty does not yet have its own 
journal, you can apply your own relevance and methodologic 
screening criteria to articles in your target specialty or subspe-
cialty journals. When you have learned the skills, you will be 
surprised at the small proportion of studies to which you need 
attend and the efficiency with which you can identify them. 

Problem Solving 

Experienced clinicians managing a patient with type 2 diabe-
tes mellitus will ask questions such as "In patients with new-
onset type 2 diabetes mellitus, which clinical features or test 
results predict the development of diabetic complications?" "In 
patients with type 2 diabetes mellitus requiring drug therapy, 
does starting with metformin treatment yield improved dia-
betes control and reduce long-term complications better than 
other initial treatments?" Here, clinicians are defining specific 
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questions raised in caring for patients and then consulting the 
literature to resolve these questions. 

Asking Background and Foreground Questions 

One can think of the first set of questions, those of the medi-
cal student, as background questions and of the browsing and 
problem-solving sets as foreground questions. In most situ-
ations, you need to understand the background thoroughly 
before it makes sense to address foreground issues. 

Experienced clinicians may occasionally require back-
ground information when a new condition or medical syndrome 
(eg, Middle East respiratory syndrome coronavirus), a new diag-
nostic test (eg, molecular diagnosis), or a new treatment modality 
(eg, dipeptidyl peptidase 4 inhibitors) appears in their clinical arena. 

Figure 3-2 represents the evolution of the questions we ask 
as we progress from being novices posing background questions 
to experts posing foreground questions. This book explores 
how clinicians can use the medical literature to solve their fore-
ground questions. 

FIGURE 3-2 

Background and Foreground Questions 

Foreground 
questions 

Background 
questions 

Novice Expert 
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CLARIFYING YOUR QUESTION 

The Structure: Patients, Exposures, Outcome 

Clinical questions often spring to mind in a form that makes find-
ing answers in the medical literature a challenge. Dissecting the 
question into its component parts to facilitate finding the best evi-
dence is a fundamental skill. One can divide questions of therapy 
or harm into 4 parts following the PICO framework: patients or 
population, intervention(s) or exposure(s), comparator, and out-
come (Box 3-1). For questions of prognosis, you can use 1 of 2 
alternative structures. One has only 3 elements: patients, exposure 
(time), and outcome. An alternative focuses on patient-related 
factors, such as age and sex, that can modify prognosis: patients, 
exposure (eg, older age or male), comparison (eg, younger age or 
female), and outcome. For diagnostic tests, the structure we sug-
gest is patients, exposure (test), and outcome (criterion standard).' 

BOX 3-1 

Framing Clinical Questions: PICO 
Patients or Population: Who are the relevant patients? 

Intervention(s) or Exposure(s): For example, diagnostic tests, 

foods, drugs, surgical procedures, time, or risk factors. What are 
the management strategies we are interested in comparing or the 

potentially harmful exposures about which we are concerned? 

Comparator: For issues of therapy, prevention, or harm, there will 

always be both an experimental intervention or putative harmful 

exposure and a control, alternative, or comparison intervention. 

Outcome: What are the patient-relevant consequences of the 

exposures in which we are interested? We may also be interested 

in the consequences to society, including cost or resource use. It 

may also be important to specify the period of interest. 
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Five Types of Foreground Clinical Questions 

In addition to clarifying the population, intervention or expo-
sure, and outcome, it is productive to label the nature of the 
question that you are asking. There are 5 fundamental types of 
clinical questions: 

1. Therapy: determining the effect of interventions on patient-
important outcomes (symptoms, function, morbidity; mortality, 
and costs) 

2. Harm: ascertaining the effects of potentially harmful agents 
(including therapies from the first type of question) on 
patient-important outcomes 

3. Differential diagnosis: in patients with a particular clinical 
presentation, establishing the frequency of the underlying 
disorders 

4. Diagnosis: establishing the power of a test to differentiate 
between those with and without a target condition or disease 

5. Prognosis: estimating a patient's future course 

Finding a Suitably Designed Study 
for Your Question Type 

You need to correctly identify the category of study because, to 
answer your question, you must find an appropriately designed 
study. If you look for a randomized trial to inform the properties 
of a diagnostic test, you will not find the answer you seek. We 
will now review the study designs associated with the 5 major 
types of questions. 

To answer questions about a therapeutic issue, we seek stud-
ies in which a process analogous to flipping a coin determines 
participants' receipt of an experimental treatment or a control or 
standard treatment: a randomized trial (see Chapter 6, Therapy 
[Randomized Trials]). Once investigators allocate participants 
to treatment or control groups, they follow them forward in 
time to determine whether they have, for instance, a stroke or 
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FIGURE 3-3 

Structure of Randomized Trials 
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myocardial infarction—what we call the outcome of interest 
(Figure 3-3). When randomized trials are not available, we look 
to observational studies in which—rather than randomization— 
clinician or patient preference, or happenstance, determines 
whether patients receive an intervention or alternative (see 
Chapter 5, Why Study Results Mislead: Bias and Random Error). 

Ideally, we would also look to randomized trials to address 
issues of harm. For most potentially harmful exposures, how-
ever, randomly allocating patients is neither practical nor ethical. 
For instance, one cannot suggest to potential study participants 
that an investigator will decide by the flip of a coin whether or 
not they smoke during the next 20 years. For exposures such 
as smoking, the best one can do is identify observational stud-
ies (often subclassified as cohort or case-control studies) that 
provide less trustworthy evidence than randomized trials (see 
Chapter 10, Harm [Observational Studies]). 

Figure 3-4 depicts a common observational study design 
in which patients with and without the exposures of interest are 
followed forward in time to determine whether they experience 
the outcome of interest. For smoking, an important outcome 
would likely be the development of cancer. 

For sorting out differential diagnosis, we need a different 
study design (Figure 3-5). Here, investigators collect a group 
of patients with a similar presentation (eg, painless jaundice, 
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FIGURE 3-4 

Structure of Observational Cohort Studies 
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FIGURE 3-5 

Structure of Studies of Differential Diagnosis 
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syncope, or headache), conduct an extensive battery of tests, and, 
if necessary, follow patients forward in time. Ultimately, for each 
patient the investigators hope to establish the underlying cause 
of the symptoms and signs with which the patient presented. 

Establishing the performance of a diagnostic test (le, the 
test's properties or operating characteristics) requires a slightly 
different design (Figure 3-6). In diagnostic test studies, investi-
gators identify a group of patients among whom they suspect 
a disease or condition of interest exists (such as tuberculosis, 
lung cancer, or iron deficiency anemia), which we call the tar-
get condition. These patients undergo the new diagnostic test 
and a reference standard (also referred to as gold standard or 
criterion standard). Investigators evaluate the diagnostic test by 
comparing its classification of patients with that of the reference 
standard (Figure 3-6). 
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A final type of study examines a patient's prognosis and may 
identify factors that modify that prognosis. Here, investigators 
identify patients who belong to a particular group (such as 
pregnant women, patients undergoing surgery, or patients with 
cancer) with or without factors that may modify their prognosis 
(such as age or comorbidity). The exposure here is time, and 
investigators follow up patients to determine whether they 
experience the target outcome, such as an adverse obstetric or 
neonatal event at the end of a pregnancy, a myocardial infarc-
tion after surgery, or survival in cancer (Figure 3-7). 

FIGURE 3-6 

Structure of Studies of Diagnostic Test Properties 
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Structure of Studies of Prognosis 
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Three Examples of Question Clarification 

We will now provide examples of the transformation of unstruc-
tured clinical questions into the structured questions that 
facilitate the use of the medical literature. 

Example 1: Diabetes and Target Blood Pressure 

A 55-year-old white woman presents with type 2 diabetes 
mellitus and hypertension. Her glycemic control is excellent 
with metformin, and she has no history of complications. 
To manage her hypertension, she takes a small daily dose 
of a thiazide diuretic. During a 6-month period, her blood 
pressure is near 155/88 mm Hg. 

Initial Question: When treating hypertension, at what 
target blood pressure should we aim? 

Digging Deeper: One limitation of this formulation of 
the question is that it fails to specify the population in 
adequate detail. The benefits of tight control of blood 
pressure may differ among patients with diabetes vs those 
without diabetes, in type 1 vs type 2 diabetes, and among 
patients with and without diabetic complications. 

The detail in which we specify the patient population 
is a double-edged sword. On the one hand, being very spe-
cific (middle-aged women with uncomplicated type 2 dia-
betes) will ensure that the answer we get is applicable to 
our patient. We may, however, fail to find any studies that 
restrict themselves to this population. The solution is to start 
with a specific patient population but be ready to remove 
specifications to find a relevant article. In this case, we may 

) be ready to remove the female, " middle-aged" uncompli-
cated, and type 2, in that order. If we suspect that the opti-
mal target blood pressure may be similar among patients 
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with and without diabetes, and if it proves absolutely neces-
sary, we might remove "diabetes" from the question. 

The order in which we remove the patient specifica-
tions depends on how likely it is that those characteristics 
will influence response to treatment. We suggest removing 
"female" first because we think it likely that optimal 
target blood pressure will be similar in men and women. 
Similarly, younger, middle-aged, and elderly individuals 
are likely to have the same optimal targets (although here 
we are not quite so sure). As our doubts about the same 
optimal targets across populations becomes progressively 
greater (uncomplicated vs complicated diabetes, type 1 
vs type 2, or patients with diabetes vs those without), we 
become increasingly reluctant to remove the particular 
patient characteristic from the question. 

We may wish to specify that we are interested in the 
addition of a specific antihypertensive agent. Alternatively, 
the intervention of interest may be any antihypertensive 
treatment. Furthermore, a key part of the intervention 
will be the target for blood pressure control. For instance, 
we might be interested in knowing whether it makes any 
difference if our target diastolic blood pressure is less than 
80 mm Hg vs less than 90 mm Hg. Another limitation of 
the initial question formulation is that it fails to specify the 
criteria (the outcomes of interest) by which we will judge 
the appropriate target for our hypertensive treatment. 

Improved (Searchable) Question: A Question About 

Therapy 

• Patients: Patients with hypertension and type 2 dia-
betes without diabetic complications. 

• Intervention/Exposure: Any antihypertensive agent 
that aims at a target diastolic blood pressure of 
90 mm Hg. 
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• Comparator: Target diastolic blood pressure of 
80 mm Hg. 

• Outcomes: Stroke, myocardial infarction, cardiovas-
cular death, and total mortality. 

Example 2: Transient Loss of Consciousness 

A previously well, although a heavy drinker, 55-year-old 
man presents to the emergency department with an epi-
sode of transient loss of consciousness. On the evening of 
presentation, he had his usual 5 beers and started to climb 
the stairs at bedtime. The next thing he remembers is being 
woken by his son, who found him lying near the bottom 
of the stairs. The patient took about a minute to regain 
consciousness and remained confused for another 2 min-
utes. His son did not witness any shaking, and there had 
not been any incontinence. Physical examination findings 
were unremarkable; the electrocardiogram revealed a 
sinus rhythm with a rate of 80/min and no abnormalities. 
Glucose, sodium, and other laboratory results were nor-
mal, and a blood alcohol test result was negative. 

Initial Question: How extensively should I investigate 
this patient? 

Digging Deeper: The initial question gives us little idea 
of where to look in the literature for an answer. As it turns 
out, there are a host of questions that could be helpful in 
choosing an optimal investigational strategy. We could, 
for instance, pose a question of differential diagnosis: If 
we knew the distribution of ultimate diagnoses in such 
patients, we could choose to investigate the more common 
and omit investigations targeted at remote possibilities. 

Other information that would help us would be the 
properties of individual diagnostic tests. If an electroen-
cephalogram were extremely accurate for diagnosing a 
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seizure or a 24-hour Holter monitor for diagnosing arrhyth-
mia, we would be far more inclined to order these tests than 
if they missed patients with the underlying problems or 
falsely identified patients as not having the problems. 

Alternatively, we could ask a question of prognosis. 
If patients had benign prognoses, we might be much less 
eager to investigate extensively than if patients tended to 
have poor outcomes. Finally, the ultimate answer to how 
intensively we should investigate might come from a ran-
domized trial in which patients similar to this man were 
allocated to more vs less intensive investigation. 

Improved (Searchable) Questions: A Question About 

Differential Diagnosis 

• Patients: Middle-aged patients presenting with tran-
sient loss of consciousness. 

• Intervention/Exposure: Thorough investigation and 
follow-up for common and less common diagnoses. 

• Comparator: Minimal investigation and follow-up. 

• Outcomes: Frequency of underlying disorders, such 
as vasovagal syncope, seizure, arrhythmia, and tran-
sient ischemic attack. 

A Question About Diagnosis 

• Patients: Middle-aged patients presenting with tran-
sient loss of consciousness. 

• Intervention/Exposure: Electroencephalogram. 

• Outcomes: Reference standard investigation (probably 
long-term follow-up). 

A Question About Prognosis 

• Patients: Middle-aged patients presenting with tran-
sient loss of consciousness. 
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• Exposure/Comparison: Time. 

• Outcomes: Morbidity (complicated arrhythmias or 
seizures, strokes, or serious accidents) and mortality 
in the year after presentation. 

A Question About Diagnostic Impact 
You can think of this also as a question of therapy; the 
principles of critical appraisal are the same. 

• Patients: Middle-aged patients presenting with loss 
of consciousness. 

• Intervention/Exposure: Comprehensive investigation. 

• Comparator: Minimal investigation. 

• Outcomes: Morbidity and mortality in the year after 
presentation. 

Example 3: Squamous Cell Carcinoma 

A 60-year-old man with a 40-pack-year smoking his-
tory presents with hemoptysis. A chest radiograph shows 
a parenchymal mass with a normal mediastinum, and 
a fine-needle aspiration and biopsy of the mass reveals 
non-small cell carcinoma. Aside from hemoptysis, the 
patient is asymptomatic, and the physical examination 
results are normal. 

Initial Question: What investigations should we under-
take before deciding whether to offer this patient surgery? 

Digging Deeper: The key defining features of this patient 
are his non-small cell carcinoma and the fact that his med-
ical history, physical examination, and chest radiograph 
indicate no evidence of intrathoracic or extrathoracic 
metastatic disease. Alternative investigational strategies 
address 2 issues: Does the patient have occult mediastinal 
disease, and does he have occult extrathoracic metastatic 
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disease? Investigational strategies for addressing the pos-
sibility of occult mediastinal disease include undertaking 
a mediastinoscopy or performing computed tomography 
(CT) of the chest and proceeding according to the results 
of this investigation. Investigational strategies for extratho-
racic disease include brain and abdominal CT and bone 
scanning. Positron emission tomography-CT (PET-CT) 
represents an alternative approach for both intrathoracic 
and extrathoracic disease. 

What outcomes are we trying to influence in our 
choice of investigational approach? We would like to 
prolong the patient's life, but the extent of his underlying 
tumor is likely to be the major determinant of survival, and 
our investigations cannot change that. We wish to detect 
occult mediastinal metastases if they are present because, 
if the cancer has spread, resectional surgery is unlikely to 
benefit the patient. Thus, in the presence of mediastinal 
metastatic disease, patients will usually receive palliative 
approaches and avoid an unnecessary thoracotomy. 

We could frame our structured clinical question 
in 2 ways. One would be asking about the usefulness 
of the PET-CT scan for identifying metastatic disease. 
More definitive would be to ask a question of diagnostic 
impact, analogous to a therapy question: What investi-
gational strategy would yield superior patient-important 
outcomes? 

Improved (Searchable) Questions: A Question About 

Diagnosis 

• Patients: Newly diagnosed non-small cell lung cancer 
with no evidence of extrapulmonary metastases. 

• Intervention: PET-CT scan of the chest. 

• Outcome: Mediastinal spread at mediastinoscopy. 
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A Question About Diagnostic Impact (Therapy) 

• Patients: Newly diagnosed non-small cell lung can-
cer with no evidence of extrapulmonary metastases. 

• Intervention: PET-CT. 

• Comparator: Alternative diagnostic strategies. 

• Outcome: Unnecessary thoracotomy. 

CONCLUSION: DEFINING THE QUESTION 

Constructing a searchable and answerable question that allows 
you to use the medical literature to solve problems is no simple 
matter. It requires a detailed understanding of the clinical issues 
involved in patient management. The 3 examples in this chap-
ter illustrate that each patient encounter may trigger a number 
of clinical questions and that you must give careful thought to 
what you really want to know Bearing the structure of the ques-
tion in mind—patient or population, intervention or exposure, 
outcome, and, for therapy or harm questions, comparison—is 
helpful in arriving at an answerable question. Identifying the 
type of questions—therapy, harm, differential diagnosis, diag-
nosis, and prognosis—will not only ensure you choose the right 
question structure but also ensure that you are looking for a 
study with an appropriate design. 

Careful definition of the question will provide another 
benefit: you will be less likely to be misled by a study that 
addresses a question related to that in which you are inter-
ested, but with 1 or more important differences. For instance, 
making sure that the study compares experimental treatment 
to current optimal care may highlight the limitations of tri-
als that use a placebo comparator rather than an alternative 
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active agent. Specifying that you are interested in patient-
important outcomes (such as long bone fractures) identifies 
the limitations of studies that focus on substitute or surrogate 
endpoints (such as bone density). Specifying that you are pri-
marily interested in avoiding progression to dialysis will make 
you appropriately wary of a composite endpoint of progression 
to dialysis or doubling of serum creatinine level. You will not 
reject such studies out of hand, but the careful definition of 
the question will help you to critically apply the results to your 
patient care. 

A final crucial benefit from careful consideration of the 
question is that it sets the stage for efficient and effective litera-
ture searching to identify and retrieve the current best evidence 
(see Chapter 4, Finding Current Best Evidence). Specifying a 
structured question and identifying an appropriate study design 
to answer it will allow you to select and use searching resources 
efficiently and thus enhance your evidence-based practice. 
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INTRODUCTION 

Searching for Evidence: A Clinical Skill 

Searching for current best evidence in the medical literature has 
become a central skill in clinical practice.',' On average, clini-
cians have 5 to 8 questions about individual patients per daily 
shift'-' and regularly use online evidence-based medicine (EBM) 
resources to answer them.6-9 Some now even consider that "the 
use of search engines is as essential as the stethoscope"" 

However, because of the increasing volume of new literature 
and speed of new research, finding useful evidence efficiently 
remains challenging. Approximately 2000 new articles are indexed 
in PubMed every day, I" and although few of them directly inform 
clinical practice, as many as 75 are randomized clinical trials and 
11 are systematic reviews." These numbers explain why searching 
in PubMed is not the most efficient way to look for evidence-
based answers. For example, when typing "stroke prevention in 
atrial fibrillation" in PubMed, you will see that current best evi-
dence is literally lost in an output of almost 4000 citations, with 
a mix of trials, reviews, guidelines, and editorials that are impos-
sible to screen for relevance during your daily practice. 

Fortunately, numerous EBM resources now provide shorter 
and more efficient paths. These resources select, process, and 
organize the evidence; some, however, are more trustworthy 
than others. This chapter will help you navigate through existing 
EBM resources, distinguish the trustworthy from the less trust-
worthy, and maximize your chances of quickly finding answers 
based on current best evidence. 

Start by Clarifying the Question 

As we have seen in Chapter 3, What Is the Question? framing 
the question appropriately is an important prerequisite to any 
search. An initial distinction to make is whether you are ask-
ing a background question (eg, definition or pathophysiology 
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of a syndrome or mechanism of a treatment modality) or a 
foreground question (eg, targeted questions of therapy, harm, 
diagnosis, or prognosis that provide the evidentiary basis for 
decision making). Although some EBM resources also answer 
background questions, this chapter, and the Users' Guides to the 
Medical Literature overall, focuses on efficiently finding answers 
to foreground questions. 

Foreground questions often arise in a form that does not facil-
itate finding an answer (see Chapter 3, What Is the Question?). A 
first step is to translate and structure the question into its compo-
nents, using the PICO framework, which accounts for the patient 
or population, the intervention or exposure, the comparator, 
and the outcomes (see Chapter 3, Box 3-1). When framing your 
question, remember to consider all patient-important outcomes. 
Doing so will guide you in selecting the body of evidence that 
adequately addresses your patient's dilemma between benefits 
and harms that matter to your patient's decision. 

Structuring the question will not only clarify what you are 
looking for but also help you formulate relevant search terms 
and combine them into search strategies, adapted to each type 
of EBM resource. We explore, toward the end of this chapter 
(see Translating a Question Into Search Terms), how the issues 
of question formulation and choice of search strategies become 
particularly crucial when evidence is harder to find using pre-
appraised resources and you need to search in larger databases, 
such as PubMed. Finally, clarifying your question will help 
you search for appropriate study designs (see Chapter 3, What 
Is the Question?) and select corresponding search filters (eg, 
Clinical Queries) to reduce the number of citations in search 
outputs and enhance your chances of finding the best relevant 
evidence. 

Searching the Medical Literature Is Sometimes Futile 

Consider the following clinical question: "In patients with 
pulmonary embolism, to what extent do those with pulmonary 
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infarction have a poorer health outcome than those without 
pulmonary infarction?" 

Before beginning your search to answer this question, 
you should think about how investigators would differentiate 
between those with and without infarction. Because there is no 
definitive method, short of autopsy, to make this differentiation, 
our literature search is doomed before we begin. 

This example illustrates that the medical literature will 
not help you when no feasible study design or measurement 
tools exist that investigators could use to resolve an issue. 
Your search also will be futile if no one has conducted and 
published the necessary study. Before embarking on a search, 
carefully consider whether the yield is likely to be worth the 
time expended. 

HOW EVIDENCE IS PROCESSED AND 
ORGANIZED INTO EBM RESOURCES 

Evidence-based medicine resources are rapidly evolving and 
provide innovative solutions to deal with the production, sum-
mary, and appraisal of the evidence.' Numerous EBM resources 
are currently available. To clearly see how to navigate across 
available resources, we offer 3 classification systems: (1) hier-
archy of evidence in primary studies, (2) level of processing of 
the evidence, and (3) categories of EBM resources (Figure 4-1). 
Together, these 3 classification systems describe the flow of evi-
dence from primary studies to existing EBM resources. 

Hierarchy of Evidence 

At the level of primary studies, our first classification relates to 
the hierarchy of evidence (Figure 4-1, left box). For each type 
of question, EBM suggests a hierarchy of research designs to 
minimize the risk of bias. For questions regarding therapy or 
harm, well-conducted randomized clinical trials are superior 
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to observational studies, which are superior to unsystematic 
clinical observations. Questions of diagnostic test properties, 
differential diagnosis, or prognosis require different hierar-
chies of study design (see Chapter 2, What Is Evidence-Based 
Medicine?). 

Furthermore, within each type of design, some studies 
provide evidence of higher quality than others. The ideal EBM 
resource should facilitate access to studies with the most appro-
priate design and lowest risk of bias. 

Levels of Processing 

A second classification refers to the level of processing of the 
evidence (Figure 4-1, middle box). Primary studies can stand 
alone or be processed into systematic reviews. On the basis of 
clear eligibility criteria, authors of a systematic review conduct a 
comprehensive search for all primary studies, critically appraise 
their quality, and, when it is considered appropriate, provide 
a summary estimate of effects across studies. Well-conducted 
systematic reviews are far more useful than single primary stud-
ies because they represent the entire body of relevant evidence 
(see Chapter 14, The Process of a Systematic Review and Meta-
analysis). Searching for systematic reviews instead of primary 
studies will save you substantial time and effort. 

A further level of processing is to move from evidence 
(ideally systematic reviews) to recommendations for practice, 
as in clinical practice guidelines (see Moving From Evidence to 
Action). Providing recommendations requires judging the rela-
tive desirability of alternative courses of action. Therefore, this 
level of processing requires looking at the entire body of evidence, 
integrating and appraising the evidence from systematic reviews 
for each patient-important outcome, taking into account patient 
values and preferences, and being mindful of resource consider-
ations. Decision analyses (see Chapter 17, How to Use a Patient 
Management Recommendation: Clinical Practice Guidelines 
and Decision Analyses) and health technology assessment 
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reports also may provide a similar level of processing of the 
evidence. As for primary studies, some guidelines are more 
trustworthy than others, and the ideal EBM resources should 
provide access to the more trustworthy ones. 

Pyramid of EBM Resources 

Although the 2 previous classifications—the hierarchy of 
evidence and level of processing—help you decide what type 
of evidence is likely to answer your question, they do not 
inform you of where to search for the evidence. For example, 
you may wonder where to search for high-quality systematic 
reviews. Should you start your search in the Cochrane Library, 
use review filters in PubMed, or look in the reference list of an 
online summary such as UpToDate? To make that choice, you 
need to understand how evidence is organized into a third clas-
sification: the pyramid of EBM resources (Figure 4-1, right box). 
From a practical perspective, resources can be viewed in 3 broad 
categories: summaries and guidelines, preappraised research, 
and nonpreappraised research. 

Table 4-1 outlines these categories of EBM resources. Box 4-1 
and the subsequent paragraph provide a fuller description of each 
category with examples of resources. 

You can navigate efficiently across these different types 
of resources, as well as search all 3 categories simultaneously, 
using federated search engines, such as ACCESSSS (http://plus. 
mcmaster.ca/accessss), Trip (http://www.tripdatabase.com), Sum 
Search (http://sumsearch. org), or Epistemonikos (http:!/www. 
epistemonikos.org). Before we describe these search engines in 
detail, we will look at general criteria that will help clinicians 
choose which EBM resources to select given their question and 
which to avoid. 

To complement resources that help you answer clini-
cal questions, additional resources can link the evidence with 
your daily practice, such as clinical decision support systems" 
or context-specific access to online resources within electronic 
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BOX 4-1 

Overview of EBM Resources 
1. Summaries and guidelines. 

Summaries are regularly updated online resources that aim to 

integrate the body of evidence at a topic level for several related 

questions. For example, a topic such as "treatment of type 2 

diabetes mellitus in the elderly patient" will usually summarize evi-

dence for drug therapy, strategies to control glycemic levels and 

avoid hypoglycemia, and lifestyle modification and the reduction 

of cardiovascular risk. These summaries often provide action-

able recommendations for practice. Current examples widely 

used by clinicians include UpToDate (http://www.uptodate.com), 

DynaMed (https:I/dynamed.ebscohost.com), and Best Practice 

(http://bestpractice.bmj.com). 

Guidelines follow a similar approach, usually focused on a 

specific topic or disease (eg, "antithrombotic therapy and pre-

vention of thrombosis"12). Even more than summaries, guidelines 

are focused on providing recommendations for optimal patient 

management. Searching for available guidelines is more chal-

lenging because they are scattered across specialty journals and 

organization websites. A useful resource to search for guidelines 

is the US National Guideline Clearinghouse (http://www.guideline 

.gov), which includes guidelines from many countries. 

2. Preappraised research. 

When summaries or guidelines do not provide a satisfactory 

answer (eg, they provide an answer that is apparently not based 

on current best evidence or do not provide an answer at all), 

you must look directly at research findings, first from system-

atic reviews and then, if necessary, from primary studies. Many 

resources can prevent the unpleasant experience of searching the 

whole medical literature (at the risk of getting lost) or having to 

screen and read articles as PDFs. These resources select only 
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systematic reviews and studies that meet defined methodologic 

criteria and provide synopses—a 1-page structured abstract or 

description of reviews or studies. The degree and quality of pre-

appraisal vary across resources. Some provide clinicians' ratings 

or short comments on relevance or newsworthiness, whereas 

others include a structured appraisal from experts. An example 

of the former is McMaster PLUS (Premium LiteratUre Service 13,14; 

http://pius. mcmaster.calevidenceupdates), and examples of 

the latter are ACP Journal Club (http://acpjc.acponline.org) and 

DARE (Database of Abstracts of Reviews of Effects; www.crd 

.york.ac.uklcrdweb). You can access preappraised research in 

2 complementary ways: by searching these specific databases 

for a given question and, for some of them, by subscribing to an 

e-mail alerting system. Personalized alerts are an efficient way 

to remain up-to-date on important new research in your area of 

interest (see, for example, BMJ EvidenceUpdates; http:llplus 

mcm aster. ca!evidenceupdates). 

3. Nonpreappraised research. 

Only when other sources have failed to provide an answer should 

you search for primary studies in the larger databases, such as 

MEDLINE (http://www.ncbi.nlm.nih.gov/pubmed) or CINAHL 

(http://www.cinahl.com). Because these databases include mil-

lions of articles, using them efficiently requires more advanced 

searching skills. Limiting your search with filters, such as Clinical 

Queries (http://www.ncbi .nlm.nih.gov/pubmed/clinical), provides 

a useful way to reduce the number of abstracts you need to review 

to identify the best evidence to address your clinical question. 

medical records. 16 However, although some clinical decision 
support systems have the potential to improve processes of care 
or patient outcomes,' most cover only a limited range of clini-
cal problems, are not necessarily based on current best evidence, 
and are often "homebuilt" so that their use is questionable.' 
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THREE CRITERIA FOR CHOOSING 
AN EBM RESOURCE 

55 

All EBM resources are not equally trustworthy, and none 
provide answers to all questions. Efficient searching involves 
choosing the appropriate resources for your clinical question— 
in much the same way you choose diagnostic tests appropriate 
for your patient's symptoms. Table 4-2 offers an initial guideline 
for making resource choices. 

Based on Current Best Evidence 

Many online summaries and guideline websites promote them-
selves as "evidence-based," but few have explicit links to research 

TABLE 4-2 

Selection Criteria for Choosing or Evaluating EBM Resources 

Criterion Description of Criterion 

On the basis 
of current 
best evidence 

How strong is the commitment to evidence to 
support inference? 

Does it have citations to references to all 
evidence summaries and recommendations? 

Is the process for keeping it up-to-date 
transparent and trustworthy? 

Is the quality of the evidence assessed? 

Is the strength of recommendations reported? 

Are numerical effect estimates reported 
for patient important outcomes? 

Coverage and Does the resource cover my discipline and spe-
specificity cific area of practice adequately? 

Does it cover questions of the type I am asking 
(eg, therapy, diagnosis, prognosis, harm)? 

Availability Is it readily available in all locations in which 

and access I would use it? 

Can I easily afford it? 
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findings. To judge the strength of the commitment to evidence to 
support inference, check whether you can distinguish statements 
that are based on high-qualityvs low-quality evidence. Ifyou cannot 
make this distinction, dismiss the resource altogether. Resources 
should provide citations to references to relevant research find-
ings. Currency is important, and a simple way to judge whether 
the evidence is up-to-date is to look for the date of the most recent 
reference cited: if it is more than 2 years old, it is possible that future 
studies lead to a different conclusion."8"9 Generally, the process for 
keeping a resource up-to-date should be transparent and trust-
worthy. A date stamp should accompany each summarized topic 
or piece of evidence (eg, "This topic last updated: Sep 17, 2013"), 
along with access to the explicit mechanism used to screen for 
related new findings. An opaque process should raise a red flag that 
the evidence may be partial, biased, or already outdated. 

A summary or guideline should use a rating system to 
assess the risk of bias of cited studies and the quality of reviews. 
Resources that provide recommendations should be based on 
the entire body of existing evidence, ideally summarized in sys-
tematic reviews, and provide the benefits and harms of available 
options. The resources also should use an appropriate system 
to grade strength of recommendations and provide explicit 
judgments concerning underlying values and preferences (see 
Moving From Evidence to Action). Finally, to be actionable, the 
recommendations should report numerical effect estimates for 
patient-important outcomes to support clinical judgment and 
shared decision making at the point of care. For example, the 
ninth edition of the Antithrombotic Therapy and Prevention of 
Thrombosis guideline issued a weak recommendation for aspirin 
for primary prevention of cardiovascular events in people older 
than 50 years, based on moderate confidence in estimates of 
effect (grade 2B).2° The authors provide numerical estimates: for 
example, in people at moderate risk of cardiovascular events, 
prophylactic aspirin resulted in 19 fewer myocardial infarctions 
per 1000 (from 26 fewer to 12 fewer) but 16 more major extra-
cranial bleeds per 1000 (from 7 more to 20 more). 
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Coverage and Specificity 

An ideal resource will cover most of the questions relevant 
to your practice—and not much more. However, few, if any, 
resources are sufficient as such a one-stop shop for the evidence 
you need,'8 and resources from the 3 levels of the pyramid of 
EBM resources are often complementary. The higher you look in 
the pyramid, the more time it takes for the resource developers 
to process and summarize the evidence at a topic level, making 
these resources potentially out of date. To be comprehensive in 
your searching, you will need to look for preappraised research 
for more recent evidence. Conversely, the lower you look in the 
pyramid, the larger, and often less specific, the resource. Thus, 
preappraised research limited to your area of practice, such 
as collections of synopses designed to help you keep up with 
information on the latest developments in a specific field or 
specialty—eg, Evidence-Based Mental Health (http://ebmh.bmj 
.com) or Evidence-Based Nursing (http://ebn.bmj.com)—may 
serve your needs efficiently. 

The type of question also will affect your choice of a specific 
resource. For example, resources that focus on management 
issues informed mainly by randomized clinical trials, such as 
the Cochrane Database of Systematic Reviews, may not be ideal 
to answer questions of harm or rare adverse events. Similarly, 
background questions are more likely to be answered by sum-
maries (eg, UpToDate or DynaMed) than preappraised research 
(eg, systematic reviews or synopses). For example, if you have 
background questions about the Middle East respiratory 
syndrome coronavirus, both UpToDate and DynaMed have a 
dedicated entry on the topic that summarizes its case definition 
and the incidence of recent clusters. 

Availability and Access 

The most trustworthy and efficient resources are frequently 
expensive, particularly those at the top of the pyramid of EBM 
resources. For example, an individual subscription to an online 
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summary often costs more than $250 annually. To establish 
your information resource regimen, you can map the EBM 
resources that are accessible to you through your university, 
school, or clinical institution and check whether they meet your 
information needs. Academic clinicians typically have access to 
the resources of their academic institution or hospital libraries, 
including the full texts of many studies and reviews. 

Clinicians in private practice in high-income countries 
may have access to some resources through their professional 
associations but otherwise may be burdened by the cost of sub-
scriptions. Some countries have national libraries that central-
ize access to many resources. Often, the institutional choice 
of resources is not made by practicing clinicians and may be 
guided by financial constraints. If an important resource is 
not available, make the case for it to your librarian (and sug-
gest which other resources are less useful in practice).' If your 
institution is not willing to pay a license, consider subscribing 
individually. Health professionals in lower-income countries 
may have institutional access to information resources through 
the World Health Organization's Health InterNetwork Access 
to Research Initiative (http://www.who.int/hinari/en) or other 
organizations but otherwise face even greater financial obstacles 
to information resources. Additional strategies include seeking 
open-access journals, writing to authors for a reprint or e-print 
of their article, and contacting colleagues in academic centers 
who have access to more extensive library facilities. 

Preappraised resources are sometimes expensive as well, 
and therefore we further describe how searching federated 
search engines, such as ACCESSSS or Trip, can give you an 
overview of the clinical content of various resources to help you 
make subscription decisions. 

Free e-mail systems, such as BMJ EvidenceUpdates (http:// 
plus. mcmaster. ca/ evidenceupdates), can alert you to important 
new findings, although access to full texts will vary according to 
your institutional or personal licenses. An increasing number 
of full-text articles are accessible through PubMed or Google 
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Scholar or directly via open-access journals (eg, CMAJ, PLOS 
Journals, and BioMed Central journals; see http://www.doaj 
.org for a directory of open-access journals). Many other jour-
nals provide free access to full-text articles 6 to 12 months after 
publication (eg, BMJ, JAMA, and Mayo Clinic Proceedings) or 
a portion of their content at the time of publication. However, 
focusing on free full-text articles and free Internet resources 
may give a partial and potentially biased view of current best 
evidence." 

Finally, ask your institution or professional organization 
how to access EBM resources at the point of care and obtain 
proxy server permission or remote access at home (eg, using a 
VPN connection). This will give you direct access to evidence 
on your smartphone and tablets and considerably enhance your 
evidence-based practice. 

USING THE PYRAMID OF EBM RESOURCES 
TO ANSWER YOUR QUESTIONS 

Numerous EBM resources are available, including many providers 
of summaries at the top level of the pyramid. Each has a different 
clinical scope, as well as different methodologic and editorial 
processes. No single portal lists them all, but many can be found 
through the New York Academy of Medicine (http://www.nyam 
.org/fellows-members/ebhc/eb—resources.html) or the Cochrane 
Collaboration (http://,A,'",wcochrane.org/about-us/webliography-
evidence-b ased -health -care - resources) websites. 

It is beyond the scope of this chapter to discuss the pros 
and cons of each resource. Instead, we will focus on how to 
navigate across the pyramid of EBM resources and discuss 
how these resources can complement each other. We provide 
examples of resources to illustrate important aspects both 
from research on evidence retrieval and from our own practice 
but do not aim to be comprehensive or prescriptive on which 
resource to use. 
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Summaries and Guidelines 

Start your searches by using resources at the top of the pyramid 
for summaries and guidelines that address your question. 
These resources can provide a comprehensive view of the 
body of evidence at a topic level. Imagine, for example, that 
you are looking for antithrombotic therapies most appropri-
ate for prevention of stroke in patients with atrial fibrillation. 
Available options include aspirin; other antiplatelet agents, 
such as clopidogrel; a combination of aspirin plus other anti-
aggregants; warfarin; or new anticoagulants, such as direct 
thrombin inhibitors or factor Xa inhibitors. To fully address 
your question from lower levels of the pyramid, you would 
need to retrieve, read, and integrate several systematic reviews 
or trials that cover all of the relevant comparisons and impor-
tant outcomes. Summaries and guidelines aim to integrate this 
body of evidence and also often provide actionable recommen-
dations for practice. 

Table 4-3 lists examples of 10 widely used online summaries 
and their corresponding URLs. A recent analytical survey com-
pared them on 3 aspects: the timeliness of updates, coverage of 
clinical topics, and quality of processing and reporting of the 
evidence.'9 At the time of this assessment (2011), the mean time 
since update ranged from 3.5 months (DynaMed) to 29 months 
(First Consult), and the percentage of clinical topics covered 
ranged from 25% (Clinical Evidence) to 83% (UpToDate). 
Quality substantially varied across the resources. For example, 
despite its limited coverage, the authors rated Clinical Evidence 
as the highest-quality resource. Because EBM resources con-
tinuously evolve, these numbers may be outdated but illustrate 
that online summaries can be complementary. Summaries also 
differ on their methods and commitment to providing action-
able recommendations (eg, UpToDate now formulates recom-
mendations using the GRADE [Grading of Recommendations 
Assessment, Development and Evaluation] framework, whereas 
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Clinical Evidence focuses more on the summary of evidence, 
also using GRADE) and their editorial style (eg, structured 
bullet points in DynaMed and Best Practice vs textbook-like 
structured chapters in UpTo Date). 

Unlike summaries, most guidelines are scattered across 
journals or websites from individual countries or health orga-
nizations. One of the most comprehensive portals to search for 
guidelines is the US National Guideline Clearinghouse (http:// 
www. guideline. gov). It includes the full text of many US guide-
lines and thousands of international guidelines. Searching is 
easy, although initial retrievals are often relatively large. Other 
international guidelines can be found through the UK National 
Institute for Health and Care Excellence (https:!!www.evidence 
.nhs.uk) or the Guideline International Network (http://www 
.c,-i-n.net/library/international-guidelines-library). 

Perhaps even more than other types of preappraised evi-
dence, practice guidelines are extremely variable in their trust-
worthiness.22'23 When you conduct your search, look for guidelines 
that are transparent in how they process the evidence and for-
mulate recommendations (see Chapter 17, How to Use a Patient 
Management Recommendation: Clinical Practice Guidelines and 
Decision Analyses). The US National Guideline Clearinghouse 
website also allows side-by-side comparisons of the guideline pro-
cess and components for guidelines on the same topic. 

Finally, the top of the EBM pyramid also includes decision 
analyses, which process a body of evidence in a similar way to 
guidelines, map out the options with outcomes and probabilities, 
and help you judge the benefits and harms of different treatment 
options for a specific patient (see Chapter 17, How to Use a Patient 
Management Recommendation: Clinical Practice Guidelines and 
Decision Analyses). These decision analyses often can be found in 
stand-alone studies, economic evaluation reports, and health tech-
nology assessment reports. An efficient way to locate decision anal-
yses is through the Centre for Reviews and Dissemination at the UK 
University of York (hltp://www.crd.york.ac.uk!crdweb) by selecting 
the search filters "HTA" and "NHS EED" (for economic evaluation). 
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Preappraised Research 

If you do not find a satisfactory answer in summaries or guide-
lines, either because your question is not covered or because you 
have reasons to doubt what you found, you may need to look 
for preappraised research. You also might search preappraised 
research to look for more recent evidence published since the 
summary or guideline was last updated.24 you might wonder 
how often this additional searching would be worth the trouble. 
A recent study of the quality of online summaries found that, 
on average, new high-quality evidence providing potentially 
different conclusions than existing summaries was available 
for approximately 52% of the topics evaluated in UpToDate, 
60% in Best Practice, and 23% in DynaMed.'8 This potential 
discrepancy between newly published evidence and existing 
recommendations would occur more frequently, and likely with 
greater adverse consequences, for most clinical practice guide-
lines, which are usually updated every 2 to 8 years. 25 

Consider, for example, the question of whether cardiac 
resynchronization therapy (CRT) reduces mortality in patients 
with heart failure and a narrow QRS complex. An initial search 
in mid-September 2013 in DynaMed or UpToDate provided an 
excellent summary of available evidence on the efficacy of CRT 
according to the degree of heart failure and the QRS duration 
but did not yet identify a more recent trial published in the New 
England Journal of Medicine .21 This trial found that CRT did not 
reduce the composite rate of death or hospitalization for heart 
failure and actually may increase mortality. This important 
new evidence will of course be included in subsequent updates, 
but this process typically takes a couple of months to up to 
29 months, depending on the online summary'9 

A quick and efficient way to find preappraised research 
is to search specific databases, which include only studies and 
reviews that are more likely to be methodologically sound and 
clinically relevant. Figure 4-2 shows a typical example of this 
improved selection process from McMaster PLUS (Premium 
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FIGURE 4-2 

Example of Preappraised Research: McMaster PLUS 

Reproduced with permission of the Health Information Research Unit, McMaster 

University. 

LiteratUre Service), a large database created by the McMaster 
Health Knowledge Refinery (http://hiru.mcmaster. ca/hiru/ 
HIRU_McMaster_PLUS_Proj ects.aspx). The selection process 
used is as follows: trained research staff continually critically 
appraise more than 45000 articles per year, from more than 125 
empirically selected, high-quality clinical journals, and identify 
studies and systematic reviews that meet prespecified methodo-
logic standards. For example, studies of prevention or therapy 
must have random allocation, a follow-up rate of at least 80%, 
and at least 1 patient-important outcome. These selected articles 
are then rated for relevance and newsworthiness by frontline 
clinicians from around the globe. 27 McMaster PLUS is thus a 
continuously updated database of more than 32000 highly 
selective articles (with approximately 3300 added every year) 
that also feeds several other EBM resources and journals (eg, 
ACP Journal Club, Clinical Evidence, and DynaMed). A sim-
ple way to access McMaster PLUS is through the free search 
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engine of BMJ EvidenceUpdates (http://plus.mcmaster.ca/ 
EvidenceUpdates/QuickSearch.aspx) or through the McMaster 
search engine, ACCESSSS, which we discuss further below 
(see Searching All Levels of the Pyramid at the Same Time). 
McMaster PLUS also has distinct databases for nursing (http:!I 
plus. mcmaster.ca/np) and rehabilitation studies (http://plus 
.mcmaster.ca/rehab). 

In a further level of preappraisal, the more clinically relevant 
studies and systematic reviews are selected to become synop-
ses (<1% of the initial selection). These synopses are usually a 
1-page, structured summary of the research findings, along with 
a brief commentary from an expert in the field. You can find var-
ious types of synopses in specialized evidence-based secondary 
evidence-based journals. Figure 4-3 shows an example of a syn-

opsis of a systematic review from ACP Journal Club (http://acpjc 
.acponline.org) on the impact of eplerenone on mortality com-
pared with other aldosterone antagonists in heart failure. The 
abstract summarizes salient elements of the methods and results 
and an expert provides a commentary. This appraisal is not 
always systematic or as thorough as a full critical appraisal, but 
it usually provides the gist of the strengths and weaknesses of a 
study. Similar resources include Evidence-Based Medicine (http:II 
ebm.bmj .com), Evidence-Based Mental Health (http://ebmh.bmj 
.com), Evidence-based Oncology (www.sciencedirect.com/science/ 
journal/ 13634054), or POEMs (Patient-Oriented Evidence that 
Matters) (www.essentialevidenceplus.com/content/poems). The 
New York Academy of Medicine keeps a current list of special-
ized EBM journals in many health care disciplines (www.nyam 
.org/fellows-members/ebhc/eb_publications.html). 

When searching preappraised research, make synopses of 
systematic reviews your first priority because they summarize 
the body of evidence on a question. In addition to evidence-
based journals, you can find synopses of systematic reviews in 
DARE (Database of Abstracts of Reviews of Effects) (http:// 
www.cochrane. org/editorial- and-publishing-policy-resource/ 
database-abstracts -reviews-effects - dare). If no synopses answer 
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FIGURE 4-3 

Example of Synopsis of aSystemafic Review From AP Journal Club 

Therapeutics 

Review: Eplerenone is not more effective 
for reducing mortality than other 
aldosterone antagonists 

Ckrirwr S. ?.fot1i, 'Z d 1pkrwoiw ii iios 
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your question, move to a direct search for other systematic 
reviews. A useful resource is the Cochrane Library (http:!Iwww 
.thecochranelibrary.com). 

Regardless of the resources you use, remember that preap-
praisal and the collection of these synopses can only increase 
the likelihood of finding sound evidence efficiently. It does not 
guarantee it. You should also apply your own critical appraisal 
to the research findings that are summarized, as explained 
throughout the Users' Guides to the Medical Literature. 

Alerts to Important New Evidence 

In addition to building continuously updated databases of pre-
appraised research, an increasing number of resources offer 
e-mail alerting services. To make the volume of new evidence 
manageable) these alerts are usually tailored to your informa-
tion needs when you register (eg, clinical disciplines) quality 
choices, and frequency of alerts). 

For example, the whole process leading to McMaster PLUS, 
including clinicians' ratings for relevance and newsworthiness, 
results in up to a 99.9% noise (non—clinically relevant) reduc-
tion and produces a manageable stream of approximately 20 to 
50 key articles per year in a clinical area that may influence your 
practice (Figure 42).28 You can receive these alerts by subscrib-
ing to BMJ EvidenceUp dates or ACCESSSS. Several other free 
or fee-based alerting systems are available for both a wide scope 
of disciplines (eg, NEJM Journal Watch, http://www.jwatch 
.org) and specific subspecialties (eg, OrthoEvidence, http:/! 
www.myorthoevidence.com). When using any of these alerting 
resources, check whether their process of selecting and apprais-
ing the evidence is explicit, trustworthy, and meeting your needs. 

Nonpreappraised Research 

Only when summaries, guidelines, and preappraised research 
have failed to provide an answer should you search among the 
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tens of millions of nonpreappraised research articles. They are 
stored in many different databases (the ones usually searched 
in systematic reviews), such as PubMed's MEDLINE, EMBASE, 
CINAHL, or Web of Science. These databases can be accessed 
directly or through different search engines. Some search engine 
companies, such as Ovid (http://www.ovid.com), are designed 
to facilitate complex search strategies, such as those done by 
medical librarians or authors of systematic reviews. For clinical 
purposes, PubMed is the most popular search engine, providing 
free access to the entire MEDLINE database (http://www.ncbi 
.nlm.nih.gov/pubmed). 

Consider, for example, the question of whether statins 
can prevent dementia. Summaries and preappraised research 
provide limited or selected evidence to answer that question. 
Because of its volume, searching PubMed to find relevant evi-
dence requires more advanced searching skills, particularly in 
the choice and combination of search terms. Simple searches 
typically yield large outputs with few easily identified relevant 
studies in the first pages. 

To limit irrelevant studies in the outputs, use methodologic 
filters, such as Clinical Queries. As shown in Figure 4-4, instead 
of typing your search terms on the main page of PubMed, select 
Clinical Queries or go directly to http://www.ncbi.nlm.nih.gov/ 
pubmed/clinical. Empirically validated "methods" search terms 
are added to your search, according to your type of question. For 
example, Table 4-4 lists the filters used for questions of therapy 
that facilitate the retrieval of randomized clinical trials .2' Two 
filters are available for each search category, 1 broad (sensitive) 
and 1 narrow (specific), the latter being more adapted to clinical 
practice. Use of a filter will increase the proportion of relevant 
studies from approximately 2% to 30% in the first 2 pages of 
PubMed's output (first 40 citations).2 Similar filters are available 
for questions of diagnosis, etiology, prognosis, and clinical pre-
diction rules. 

Table 4-5 lists similar broad and narrow filters to find system-
atic reviews from PubMed.3° In contrast with Clinical Queries, 
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TABLE 4-4 

Clinical Queries "Therapy" Filter: Performance and Strategy Useda 

Sensitivity, Specificity, PubMed 
% % Equivalent 

Broad 99 70 ((cli nical[Title/Abstract] 
filter AND trial[Title/Abstract]) 

OR clinical trials[MeSH 
Terms] OR clinical 
trial [Publication Type] OR 
random*[Title/Abstract] OR 

random allocation[MeSH 
Terms] OR therapeutic 
use[MeSH Subheading]) 

Narrow 93 97 (randomized controlled 
filter trial [Publication Type] OR 

(randomized [Title/Abstract] 
AND controlled[Title/ 
Abstract] AND trial[Title/ 
Abstract])) 

Abbreviation: MeSH, medical subject headings. 

aReproduced with permission of the US National Library of Medicine and PubMed. 

these filters are not implemented in PubMed; the search strategy 
needs to be copied and pasted right after your search. Going back 
to our example of the search phrase "statins for the prevention 
of dementia," an unfiltered search retrieves hundreds of cita-
tions that cannot be reliably screened in clinical practice. When 
adding the narrow filter of Table 4-5 to your search, the output 
shrinks to 19 citations (in October 2013), and a quick review 
will identify 6 systematic reviews, including 1 Cochrane Review, 
updated in 2009, and the most recent review, published in Mayo 
Clinic Proceedings in September 2013, Statins and Cognition: A 
Systematic Review and Meta-analysis of Short- and Long-term 
Cognitive Effects. The University of York keeps a comprehen-
sive list of available filters and the publications that describe 
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TABLE 4-5 

Filters to Retrieve Systematic Reviews From PubMeda3o 

Sensitivity, Specificity, PubMed 
% % Equivalent 

Broad 99.9 52 search*[Title/ 

filter Abstract] OR meta 
analysis[Publication Type] 
OR meta analysis[Title/ 
Abstract] OR meta 
analysis[MeSH Terms] 
OR review[Publication 
Type] OR diagnosis[MeSH 
Subheading] OR 
associated [Title/Abstract] 

Narrow 71 99 MEDLI N E[Title/Abstract] 
filter OR (systematic[Title/ 

Abstract] AND review[Title/ 
Abstract]) OR meta 
analysis[Publication Type] 

Abbreviation: MeSH, medical subject headings. 

aThese filters are not implemented in PubMed; the search strategy needs to be 

copied and pasted right after the search to optimally filter systematic reviews. 

Reproduced with permission from the BMJ. 

their development and validations. For example, in addition 
to the ones we have already discussed, you will find filters for 
adverse events, economic evaluation, observational studies, and 
even qualitative studies (https://sites.goocle.com/a/vork.ac.uk/ 
issg- search-filters-resource/home/search-filters-by-design). 

Another useful database for clinical practice is the Cochrane 
Controlled Trials Registry, the largest electronic compilation of 
controlled trials, built from MEDLINE, EMBASE, and other 
sources, including hand searches of most major health care jour-
nals. Because it includes only trials, this registry is the fastest, 
most reliable method of determining whether a controlled trial 
has been published on any topic. You can search the registry 
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in the Cochrane Library's advanced search function (http:II 
onlinelibrary.wiley.com/cochranelibrary/search; select Search 
Limits:' then "Trials"). However, to access the full text of articles, 
you will need a subscription to the Cochrane Library or several 
Ovid Evidence-Based Medicine Review packages of databases 
(http://www.ovid.com/site/catalog/DataBase/904.jsp). 

Searching All Levels of the Pyramid at the Same Time 

At this point, you may wonder if you can search across all lev-
els of the pyramid of resources, instead of having sequential 
searches in different resources to get the current best evidence. 
Federated search engines do this easily. One of the most com-
prehensive and transparent federated resources is ACCESSSS 
(http://plus.mcmaster.ca/accessss). Typing a single question in 
ACCESSSS will run parallel searches in major resources from 
each level of the pyramid, from summaries to all types of pre-
appraised research and all Clinical Queries filters in PubMed. 
Table 4-6 presents the resources searched by ACCESSSS. Results 
are given in 1 page organized by level in the pyramid of EBM 
resources, with the most relevant and useful for clinical practice 
on the top (see Figure 4-5). Subscribing to ACCESSSS is free, 
although access to the full text of some resources will depend 
on institutional or personal subscriptions. To directly link your 
own subscriptions to all features of ACCESSSS, you can ask to 
add your institution to its list. 

Other interesting and free federated searches that similarly 
search multiple resources at more or less each level of the pyramid 
are available. Instead of looking into summaries at the top, Trip 
(http://www.tripdatabase.com) has an algorithm to retrieve clinical 
practice guidelines, classified by country, along with many sources 
of synopses and other preappraised and nonpreappraised research. 
Its navigation is easy, and additional interesting features include the 
ability to structure your search with PICO (patient, intervention, 
comparator, outcome) and tailor your search to issues in devel-
oping countries. SumSearch (http://sumsearch.org) shares similar 
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TABLE 4-6 

xample of a Federated Search: EBM Resources Searched in Parallel 
in ACCESSSSa 

Summaries DynaMed 

UpToDate 

Best Practice 

ACP PIER 

Preappraised research 

Synopses of systematic reviews 

Systematic reviews 

Synopses of studies 

ACP Journal Club DARE 

McMaster PLUS (including 
Cochrane reviews) 

McMaster PLUS 

Nonpreappraised research 

Filtered studies 

Unfiltered studies 

Clinical Queries in PubMed 

PubMed (MEDLINE) 

Abbreviations: ACCESSSS, ACCess to Evidence-based Summaries, Synopses, 

Systematic Reviews and Studies; DARE, Database of Abstracts of Reviews of 

Effects; EBM, evidence-based medicine, 

aReproduced with permission of the Health Information Research Unit, McMaster 

University. 

features, particularly for the retrieval of practice guidelines, but it 
organizes output according to level of processing (original studies, 
systematic reviews, and guidelines; Figure 4-1, middle box). 
SumSearch is linked to alerts from NEJM JournalWatch (http:// 
wwwjwatch. org). Finally, Epistemonikos (http://www.epistemon 
ikos.org) is innovative both in simultaneously searching multiple 
resources and in indexing and interlinking relevant evidence. 
For example, Epistemonikos connects systematic reviews and 
their included studies and thus allows clustering of systematic 
reviews based on the primary studies they have in common. 
Epistemonikos is also unique in offering an appreciable multi-
lingual user interface, multilingual search, and translation of 
abstracts in more than 9 languages. 
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FIGURE 4-5 

butputof _a Federated Search ACCESSSS 
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Federated Search 
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Reproduced with permission of the Health Information Research Unit, McMaster 

University. 

When to Use Google 

Google (http://www.google.com) has brought a revolution in 

the way we search the Internet. Its powerful algorithm retrieves 

answers to any type of question. Many factors seem to influ-

ence its output, including the relevance to your query but also 
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the number of times a specific website has been previously 
accessed or cited, the computer IP and server from which 
you conduct your search, your nationality, and possibly other 
financial and nonfinancial interests. Because of its lack of 
transparency, Google is not a reliable way to filter current best 
evidence from unsubstantiated or nonscientifically supervised 
sources. When searching the Web, be aware that you are not 
searching defined databases but rather surfing the constantly 
shifting seas of electronic communications. The material you 
need that is supported by evidence may not float to the surface 
at any particular time. 

On the other hand, "Googling" can be useful for defined 
purposes. It is often the fastest way to answer general back-
ground questions, often through multilingual resources such as 
\'\'ikipedia (http://www.wikipedia.org), or research new topics, 
conditions, or treatments that have attracted media attention 
before being included in any EBM resources (eg, at the time of 
viral outbreaks around the globe, you may have wondered what 
Middle East respiratory syndrome coronavirus is). Google also 
can help you refine the wording of your search terms by rap-
idly finding 1 relevant citation. For example, you might want 
to learn whether incretins are associated with pancreatic can-
cer, but you are unclear about the different types of incretins. 
By searching Google and Wikipedia, you will rapidly remember 
how to spell (or copy and paste) dipeptidyl peptidase 4 inhibi-
tor or glucagon-like peptide 1 analogs. Finally, Google can be 
a surprisingly powerful tool to search for uncommon patterns 
of symptoms and findings by simply typing them together as a 
query. These uncommon combinations would usually retrieve 
little or no information in most medical databases. Google 
can sometimes find the rare citation that would give you a clue 
about that syndrome. 

A better alternative to Google for answering foreground 
questions is Google Scholar, which applies Google algorithms to 
scholarly literature (http://www.google.com/scholar). Although 
Google Scholar's search algorithms are not transparent, 
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comparisons have found Google Scholar to be comparable to 
other databases,3' and an analysis has found increasing evidence 
that Google Scholar retrieves twice as many relevant articles as 
PubMed, with almost 3 times greater access to free full-text 
articles," as well as access to conference abstracts that might be 
useful for rare topics. Google Scholar has a complex searching 
system, and the help feature provides useful guidance in refin-
ing your searches (http://scholar.goog1e.com/int1/en/scholar! 
help.htm1). 

TRANSLATING A QUESTION INTO 
SEARCH TERMS 

How to Choose and Combine Search Terms 

Table 4-7 illustrates how you can break down a question into its 
PICO components and corresponding search terms. You next 
choose and combine search terms into a variety of search strate-
gies, adapted to each resources. One advantage of searching the 
top EBM resources is that you can keep searches simple because 
the databases are highly selective and relatively small. One or 
2 search terms for the population or problem and for your inter-
vention or exposure will find most relevant topics. For example, 
if you are interested in the impact of mucolytics on patients with 
chronic obstructive pulmonary disease (COPD) who are stable, 
simply searching with the terms "COPD mucolytic" in summa-
ries (eg, UpToDate) and preappraised research (eg, DARE) will 
usually suffice. Being too specific in your search can cause you 
to lose important information. In contrast, searching nonpre-
appraised research (eg, PubMed) usually requires more specific 
and structured searches. 

To find the evidence you need in large databases, your search 
terms should closely relate to the components of your PICO 
question (see Chapter 3, What Is the Question?). For some com-
ponents, the corresponding search terms are straightforward. 
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TABLE 4-7 

Combining Search Terms Into Different Search Strategies 

PICO Components Potential Search Terms 

P Patients with stable COPD OR (chronic bronchitis) 
chronic bronchitis 

I Any mucolytic agent Mucolytic 

C Placebo (and current Placebo 
best care) 

O Number of exacerbation, Exacerbation OR mortality 
mortality 

Level of the Pyramid Examples of Search Strategiesa 

Summaries and preappraised Chronic bronchitis mucolytic 
research COPD mucolytic 

Nonpreappraised research COPD mucolytic exacerbation 

(COPD OR (chronic bronchitis)) 
AND mucolytic 

(COPD OR (chronic bronchitis)) 
AND mucolytic AND exacerbation 

(COPD OR (chronic bronchitis)) 
AND mucolytic AND (exacerba-
tion OR mortality) 

Abbreviation: CORD, chronic obstructive pulmonary disease; RICO, patient or 
population, intervention or exposure, comparator, and outcome. 

and AND are Boolean operators in these searches. 

For example, if your population is patients with diabetes, you 
may simply use "diabetes" or "diabetic" Other components of 
PICO may prove more challenging, such as "antithyroid drug 
therapy" as an intervention. Indeed, you might choose "anti-
thyroid" as a single term or consider combining several drugs, 
such as "carbimazole OR propylthiouracil OR methimazole." 
Notice that the latter example combines search terms with "OR" 
in capital letters to signify this is a Boolean operator: the search 
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will retrieve studies for either of these treatments. In contrast, 
adding no operator actually corresponds to linking search terms 
with "AND." For example, typing "neuraminidase inhibitors" is 
equivalent to typing "neuraminidase AND inhibitors" and will 
retrieve only studies that include both terms, instead of all stud-
ies that include any type of inhibitor. 

Efficient wording of search terms is based in part on your 
familiarity with the topic but is also based on trial and error. 
The Medical Subject Headings (MeSH) Thesaurus (http:IIwww 
.nlm.nih.gov/mesh/MBrowser.html) can help you find words 
generally used by indexers for a given medical concept. A quick 
Google search often can give you a sense of appropriate word-
ing in a faster way. If you are surprised that a search yields little 
relevant evidence, ask yourself if you misspelled a term or were 
too specific (eg, adding too many words that will automatically 
be linked with "AND"). Definitions also can differ. For example, 
in MeSH, "ventilation" refers to "supplying a building or house, 
their rooms and corridors, with fresh air." "Pulmonary ventila-
tion" is the preferred term for clinicians because it indicates "the 
total volume of gas inspired or expired per unit of time, usually 
measured in liters per minute" 

Broad vs Narrow Searches 

Table 4-8 indicates how to refine your search. If you initially 
found little evidence, you can broaden your search (eg, increase 
its sensitivity) by adding synonyms for each concept or using 
truncated terms (eg, diabet* will retrieve diabetes, diabetic, and 
many other similar terms with different endings). Conversely, if 
your initial search retrieved too many citations to be screened, 
you can narrow your search (eg, increase its specificity) by link-
ing more PICO components with "AND" or by adding limits 
and methodologic filters (eg, narrow Clinical Queries; http:// 
www.ncbi.nlm.nih.gov/pubmed/clinical). More sophisticated 
approaches include entering PICO components sequentially 
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TABLE 4-8 

Refining the Search Strategy',' 9,10,1 

Ways to Increase Sensitivity Ways to Increase Specificity 

Many search terms for a similar 
PICO component, linked with 
"OR" 

Truncated terms, wildcards 
(eg, diabet*, wom?n) 

Synonyms (pressure sore, 
decubitus ulcer) 

Variant spelling (tumour, tumor) 

Explosion of MeSH terms 

Use of PubMed "Related 
citations" or bibliography of 
relevant articles 

More P100 concepts linked 
with "AND": 

(F) AND (I) AND (C) AND (0) 

Use of NOT to exclude 
irrelevant terms 

Use of NOT as Boolean 
operator 

Limits (date, age group, etc) 

Methodologic filters 
(Clinical Queries) 

Content filters (topic or disease 
specific) 

Abbreviation: MeSH, medical subject headings: RICO, patient or population, 

intervention or exposure, comparator, and outcome. 

according to their importance to obtain a manageable number 
of articles in large databases, such as PubMed. 33 

Finding Related Articles 

When your PubMed search seems laborious, a useful trick is to 
find at least 1 potentially relevant article to your question and use 
the "Related citations" feature, as highlighted in Figure 4-6. It will 
automatically look for other articles that are similar in their titles, 
abstracts, and index terms. You then can screen the new output 
and select "Related citations" for each potentially relevant article 
you find. To keep track of potentially relevant citations, send 
them to the PubMed clipboard as you screen, and they will be 
labeled as items in the clipboard (Figure 4-6). This strategy may 
help you gather relevant articles rapidly in a snowball sampling. 
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Getting Help 

Finally, because of the complexity and interconnections of 
medical databases, some searches simply require the help of 
information specialists. In anticipation of such cases in your 
clinical practice, befriend your medical librarians. They can be 
a great resource to help answer difficult questions or those that 
require elaborate search strategies. 

BOX 4-2 

Tips to Help Improve Searching Skills 
With the pyramid of EBM resources in mind, map the EBM 

resources that are accessible to you through your affiliations or 

personal subscriptions. 

Choose which resources you would like to explore next, 

according to your information needs and the criteria described 

in this chapter. 

Bookmark these resources in the browsers of all of your 

devices—your desktop computer, smartphone, or tablet. Find out 

if you can get remote access from your institution and implement 

it so that access is automatic. 

Subscribe to an e-mail alerting system for newly published 

evidence that is transparent and trustworthy. 

Train yourself on questions that are familiar to you and 

compare EBM resources. 

Keep track of your questions. It can enhance your learning 

and help you reflect back on your evidence-based practice. 

Finally, always keep the patient perspective. This will help you 

focus on the appropriate body of evidence that informs all patient 

important outcomes, instead of being driven by the evidence that 

is first presented to you. 

110

Case 2:22-cv-00184-LCB-CWB   Document 557-45   Filed 05/27/24   Page 111 of 161



82 USERS' GUIDES TO THE MEDICAL LITERATURE 

CONCLUSION: IMPROVING YOUR SEARCHING 
SKILLS IN DAILY PRACTICE 

Box 4-2 presents a few practical tips to help you improve 
your searching skills in daily practice. Because of the continu-
ous flow of new research findings of variable quality, finding 
current best evidence is challenging. However, this process 
has been greatly facilitated by the development of numerous 
EBM resources that can provide fast answers at the point of 
care. No resource is sufficient for all information needs, and 
you will need to use several in combination to find current best 
evidence. This chapter provides guidance on how to navigate 
across the pyramid of resources efficiently, ideally by using fed-
erated search engines. 
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Our clinical questions have correct answers that correspond to 
an underlying reality or truth. For instance, there is a true under-
lying magnitude of the impact of p-blockers on mortality in 
patients with heart failure, the impact of inhaled corticosteroids 
on exacerbations in patients with asthma, the impact of reamed 
vs unreamed nailing of tibial fractures, the prognosis of patients 
with hip osteoarthritis, and the diagnostic properties of a preg-
nancy test. Research studies attempt to estimate that underly-
ing truth. Unfortunately, however, we will never know the exact 
truth. Studies may be flawed in their design or conduct and intro-
duce systematic error (or bias). Even if a study could be perfectly 
designed and executed, the estimated treatment effect may miss 
the mark because of random error. The next section explains why. 

RANDOM ERROR 

Consider a perfectly balanced coin. Every time we flip the 
coin, the probability of it landing with its head up or tail up 
is equal-50%. Assume, however, that we as investigators 
do not know that the coin is perfectly balanced—in fact, 
we have no idea how well balanced it is, and we would like 
to find out. We can state our question formally: What is the 
true underlying probability of a resulting head or tail on 
any given coin flip? Our first experiment addressing this 
question is a series of 10 coin flips; the result: 8 heads and 
2 tails. What are we to conclude? Taking our result at face 
value, we infer that the coin is very unbalanced (ie, biased 
in such a way that it yields heads more often than tails) and 
that the probability of heads on any given flip is 80%. 

Few would be happy with this conclusion. The reason 
for our discomfort is that we know that the world is not 
constructed so that a perfectly balanced coin will always 
yield 5 heads and 5 tails in any given set of 10 coin flips. 
Rather, the result is subject to the play of chance, otherwise 
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known as random error. Some of the time, 10 flips of a 
perfectly balanced coin will yield 8 heads. On occasion, 9 
of 10 flips will turn up heads. On rare occasions, we will 
find heads on all 10 flips. Figure 5-1 shows the actual dis-
tribution of heads and tails in repeated series of coin flips. 

What if the 10 coin flips yield 5 heads and 5 tails? 
Our awareness of the play of chance leaves us uncertain 
that the coin is balanced: a series of 10 coin flips of a 
very biased coin (a true probability of heads of 0.8, for 
instance) could, by chance, yield 5 heads and 5 tails. 

Let us say that a funding agency, intrigued by the 
results of our first small experiment, provides us with 
resources to conduct a larger study. This time, we increase 
the sample size of our experiment markedly, conducting 
a series of 1000 coin flips. If we end up with 500 heads 
and 500 tails, are we ready to conclude that we are deal-
ing with a true coin? We are much more confident but 
still not completely sure. The reason for our remaining 
uncertainty is that we know that, were the true underlying 
probability of heads 51%, we would sometimes see 1000 
coin flips yield the result we have just observed. 

FIGURE 5-1 

Theoretical Distribution of Results of an Infinite Number of Repetitions 
of 10 Flips of an Unbiased Coin 
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We can apply the above logic to the results of studies that 
address questions of prognosis, diagnosis, and harm, and also to 
randomized clinical trials (RCTs) that address treatment issues. 
For instance, an RCT finds that 10 of 100 treated patients die 
during treatment, as do 20 of 100 control patients. Does treat-
ment really reduce the death rate by 50%? Maybe, but aware-
ness of chance will leave us with some degree of uncertainty 
about the magnitude of the treatment effect—and perhaps about 
whether treatment helps at all. 

In a study of congestive heart failure, 228 of 1320 patients 
(17%) with moderate to severe heart failure allocated to 
receive placebo died, as did 156 of 1327 (12%) allocated to 
receive bisoprolol.1 Although the true underlying reduc-
tion in the relative risk of dying is likely to be in the vicinity 
of the 32% suggested by the study, we must acknowledge 
that appreciable uncertainty remains about the true mag-
nitude of the effect (see Chapter 9, Confidence Intervals: 
Was the Single Study or Meta-analysis Large Enough?). 

We have now addressed the question with which we started: 
"Why is it that no matter how powerful and well designed a 
study, we will never be sure of the truth?" The answer is that 
chance is directionless, and it is equally likely, for instance, to 
overestimate or underestimate treatment effects. 

BIAS 

Bias is the term we use for the other reason study results may be 
misleading. In contrast to random error, bias leads to system-
atic deviations (ie, the error has direction) from the underlying 
truth. In studies of prognosis, bias leads us to falsely optimis-
tic or pessimistic conclusions about a patient's fate. In studies 
of diagnosis, bias leads us to an overly optimistic (usually) or 
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pessimistic assessment of a test's value in differentiating between 
those with and without a target condition. In treatment or harm 
studies, bias leads to either an underestimate or an overestimate 
of the underlying benefit or harm (Box 5-1). 

Bias may intrude as a result of differences, other than the 
experimental intervention, between patients in treatment and 
control groups at the time they enter a study. At the start of a 
study, each patient, if left untreated, is destined to do well— 
or poorly. To do poorly means to have an adverse event (eg, a 
stroke) during the study. We often refer to the adverse event that 
is the focus of a study as the target outcome or target event. Bias 
will result if treated and control patients differ in their prog-
nosis (ie, their likelihood of experiencing the target outcome) 
at the start of the study. For instance, if patients in the control 
group have more severe atherosclerosis or are older than their 
counterparts, their destiny will be to have a greater proportion 
of adverse events than those in the intervention or treatment 
group, and the results of the study will be biased in favor of the 
treatment group; that is, the study will yield a larger treatment 

BOX 5-1 

How Can a Study of an Intervention 
(Treatment) Be Biased? 

Intervention and control groups may be different at the start 

Example: patients in control group are sicker or older 

Intervention and control groups may, independent of the experi-

mental treatment, become different as the study proceeds 

Example: patients in the intervention group receive effective 

additional medication 

Intervention and control groups may differ, independent of treat-

ment, at the end 

Example: more sick patients lost to follow-up in the interven-

tion group 
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effect than would be obtained were the study groups prognosti-
cally similar at baseline. 

Even if patients in the intervention and control groups 
begin the study with the same prognosis, the result may still be 
biased. This will occur if, for instance, effective interventions are 
differentially administered to treatment and control groups. For 
instance, in a study of a novel agent for the prevention of compli-
cations of atherosclerosis, the intervention group might receive 
more intensive statin therapy than the control group. 

Finally, patients may begin prognostically similar, and stay 
prognostically similar, but the study may end with a biased 
result. This could occur if, for example, the study loses patients 
to follow-up (see Chapter 6, Therapy [Randomized Trials]) or 
because a study is stopped early because of an apparent large 
treatment effect. 

STRATEGIES FOR REDUCING 
THE RISK OF BIAS 

This book teaches you how to recognize risk of bias not only 
in studies that address issues of therapy and harm but also 
in studies of prognosis and diagnosis. In studies of progno-
sis, investigators can reduce bias by enrolling a representative 
sample and ensuring they are completely followed up. In stud-
ies of diagnosis, investigators can ensure that they have chosen 
an appropriate criterion or gold standard for diagnosis and that 
those interpreting test results are unaware of the gold standard 
findings. In the remainder of this chapter, however, we focus on 
issues of therapy and harm. 

We have noted that bias arises from differences in prognostic 
factors in treatment and control groups at the start of a study 
or from differences in prognosis that arise as a study proceeds. 
What can investigators do to reduce these biases? Table 5-1 sum-
marizes the available strategies to reduce biases in RCTs and 
observational studies. 
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When studying new treatments, investigators can imple-
ment a large of number of strategies to limit the risk of bias. 
They can reduce the likelihood of differences in the prognos-
tic features in treated and untreated patients at baseline by 
randomly allocating patients to the 2 groups. They can bal-
ance placebo effects by administering identical-appearing but 
biologically inert treatments—placebos—to patients in the con-
trol group. Blinding clinicians to whether patients are receiving 
active or placebo therapy can eliminate the risk of important 
cointerventions, and blinding outcome assessors minimizes bias 
in the assessment of event rates. 

Investigators studying either treatment effects or harm using 
observational study designs have far less control over the risk of 
bias. They must be content to compare patients whose exposure 
is determined by their choice or circumstances, and they can 
address potential differences in patients' fate only by statistical 
adjustment for known prognostic factors. Blinding is impossible, 
so their best defense against placebo effects and bias in outcome 
assessment is to choose endpoints, such as death, that are less sub-
ject to these biases. Investigators who address both sets of ques-
tions can reduce bias by minimizing loss to follow-up (Table 5-1). 

Note that when investigators choose observational study 
designs to study treatment issues, clinicians must apply the 
risk of bias criteria developed primarily for questions of harm. 
Similarly, if the potentially harmful exposure is a drug with ben-
eficial effects, investigators may be able to randomize patients 
to intervention and control groups. In this case, clinicians can 
apply the risk of bias criteria designed primarily for therapy 
questions. Whether for issues of therapy or harm, the strength 
of inference from RCTs will almost invariably be greater than 
the strength of inference from observational studies. 

Reference 
1. CIBIS-11 Investigators and Committees. The Cardiac Insufficiency Bisoprolol 

Study 11 (CIBIS-11): a randomised trial. Lancet. 1999;353(9146):9-13. 
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Purpose: In 2011, an Advanced Notice of Proposed Rulemaking 
proposed that de-identified human data and specimens be included 
in biobanks only if patients provide consent. The National Institutes 
of Health Genomic Data Sharing policy went into effect in 2015, 
requiring broad consent from almost all research participants. 

Methods: We conducted a systematic literature review of attitudes 
toward biobanking, broad consent, and data sharing. Bibliographic 
databases included MEDLINE, Web of Science, EthxWeb, and 
GenETHX. Study screening was conducted using DistillerSR. 

Results: The final 48 studies included surveys (11 = 23), focus groups 
(n = 8), mixed methods (n = 14), interviews (n = 1), and consent form 
analyses (n = 2). Study quality was characterized as good (n = 19), 

fair (n = 27), and poor (n = 2). Although many participants objected, 

Vast amounts of genomic and phenotypic data are needed 
for many types of research. Frequently, data must be aggre-
gated from several sites to achieve the necessary sample size. 
These data are often placed in biobanks or biorepositories, 
which may exist at both the site(s) of collection and in aggre-
gated or centralized sites, such as the database of Genotypes 
and Phenotypes. These data, which often were collected for 
one purpose—whether for clinical use or a specific research 
project—frequently can be studied for other research. These 
facts raise two distinct, but related, questions. The first is under 
what conditions data can and should be repurposed for other 
research in order to increase what can be learned from them. 
The second is whether data can and should be shared with other 
investigators in academic institutions, the government, and the 
commercial sector. 

Currently, regulations for the protection of research partici-
pants and the Health Information Technology for Economic 
and Clinical Health Act amendments to the Health Insurance 
Portability and Accessibility Act Privacy Rule' permit the 
sharing and repurposing of data under certain conditions 

broad consent was often preferred over tiered or study-specific con-
sent, particularly when broad consent was the only option, samples 
were de-identified, logistics of biobanks were communicated, and 
privacy was addressed. Willingness for data to be shared was high, 
but it was lower among individuals from under-represented minori-
ties, individuals with privacy and confidentiality concerns, and when 
pharmaceutical companies had access to data. 

Conclusions: Additional research is needed to understand factors 
affecting willingness to give broad consent for biobank research and 
data sharing in order to address concerns to enhance acceptability. 

Genet Med advance online publication 19 November 2015 

Key Words: biobank; broad consent; data sharing; systematic 
review; tiered consent 

without the consent of the individual from whom the data were 
obtained. However, the regulatory landscape is rapidly chang-
ing. The Advanced Notice of Proposed Rule Making (ANPRM) 
issued in 2011 by the Office of Human Research Protections 
deemed all biospecimens "identifiable per se" and so would 
require that individuals sign a "standard, brief general consent 
form" that would provide to participants an opportunity to 
say no to all future research.' In 2014 the National Institutes 
of Health (NIH) required that investigators obtain broad con-
sent for research and data sharing as a condition of funding for 
genomics research, with very few exceptions.' 

Nonetheless, questions remain about the ethical and practi-
cal desirability and acceptability of broad consent for research 
and data sharing. Approaches to obtain permission for use of 
genomic samples and data include no consent, opt-out, opt-in, 
case-by-case, tiered or categorical,' and broad or blanket con-
sent. Many have argued that blanket consent for unanticipated 
future research uses is unethical5 or unworkable,' whereas oth-
ers argue that such consent is acceptable as long as additional 
protections are in place,7 especially since broad data sharing 
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promotes discovery related to health and disease. Debates have 
also addressed what sort of control, if any, individuals ought to 
have over the sharing of data obtained from them, with a simi-
lar array of options.6'8'9 Each option has proponents who present 
ethical, legal, and social arguments for their positions, often cit-
ing studies of public opinion.'0" This raises the question of what 
impact public opinion should have on the development of public 
policy in this arena. 

In 2013, the NIH asked the Consent, Education, Regulation, 
and Consultation (CERC) Working Group of the Electronic 
Medical Records and Genomics (eMERGE) Network to conduct 
a population-based survey of public opinion about the accept-
ability of both broad consent for research and wide data sharing. 
To inform the development of this survey and to synthesize the 
existing literature, we conducted a systematic literature review 
of empirical research that has been conducted on these topics, 
the results and policy implications of which are reported here. 

MATERIALS AND METHODS 
Definitions 
We defined "broad consent" as a process in which partici-
pants agree prospectively to have their samples, genomic data, 
and health information retained for use in any future research 
deemed appropriate by a biobank and/or relevant oversight bod-
ies. Studies of broad consent may use an opt-in or an opt-out 
model. "Categorical consent:" by contrast, is a process in which 
participants agree prospectively to future use of their samples and 
data for particular types of research, usually by categories of dis-
ease (e.g., cardiac diseases, diabetes). "Data sharing" refers to the 
transfer of biospecimens with their associated genotypic and/or 
phenotypic information, data derived from biospecimens, and/ 
or health information to researchers at institutions that are not 
directly affiliated with the biobanks or to other biorepositories. 

Literature search strategy 
We systematically searched the literature on broad consent and 
data sharing for biobank research using the following databases: 
MEDLINE via the PubMed interface, Web of Science, National 
Reference Center for Bioethics Literature databases (EthxWeb, 
GenETHX), and Dissertation Abstracts International. Search 
strategies used subject heading terms appropriate for each 
database and key words relevant to biobanking, consent, and 
data sharing (Supplementary Table Si online). Searches were 
limited to the literature published since 1990 to capture current 
views about biobanking. We also manually searched the refer-
ence lists of included studies and of recent narrative and sys-
tematic reviews addressing the topic. Our initial searches were 
done between October and December 2013 and were updated 
in March 2015. All citations were imported into DistillerSR sys-
tematic review software. 
Two reviewers (N.A.S. and a colleague) initially screened 

titles and abstracts, and two investigators (N.A.G. and E.WC.) 
reviewed the full text of the included articles. Articles were 
included if they reported empirical data with sufficient detail 
to enable use and aggregation of the data and results about 

GARRISON etal I Systematic review of broad consent and data sharing 

individuals in the United States regarding one or more of the 
following: participant perceptions of broad consent or data 
sharing for biobank research, preferences for different con-
sent models for biobank research, information about people's 
opinions about participating in biobank research, or providing 
broad consent for biobank research. Disagreements between 
reviewers were resolved by discussion that included a third 
reviewer (A.H.M.A.) to reach consensus. 

Data extraction and analysis 
We identified and screened a total of 3,205 citations and 
abstracts through the electronic database searches and manual 
review of articles and bibliographies (Figure 1). After reviewing 
titles and abstracts, we excluded 2,714 studies that did not meet 
our criteria. We assessed the full text of the 491 remaining stud-
ies and excluded another 440 articles because they (i) did not 
address biobanking, consent, or data sharing (n = 403); (ii) were 
not conducted in the United States (n = 206); or (ill) were not 
obtainable (n = 1). Fifty-one publications comprising 48 unique 
cohorts met our inclusion criteria. 
Two investigators (N.A.G. and E.WC.) assessed the quality 

of studies using questions adapted from published criteria for 
the quality assessment of survey and focus group studies. 12-11 
Scoring criteria fell into the following broad domains: (i) 
description of the methods, (ii) participant recruitment from 
a representative pool and response rates, (ill) appropriateness 
of objective study questions, and (iv) data analysis lending to 
reproducible results. Articles that adequately defined criteria 
in all four domains were rated as "good" Articles containing 
information that had adequate descriptions of the methods but 
did not fulfill the criteria for all of the other domains received 
a rating of "fair:" Articles that failed to adequately define their 
methods, thus preventing an evaluation of representativeness, 
bias, or reproducibility, received a rating of "poor:" Each study 
was evaluated based on published and Web-accessible informa-
tion. The questions used in the quality review are contained in 
Supplementary Table S2 online. Two investigators (N.A.G. 
and E.WC.) also characterized the studies as conducted in 
urban, rural, or combined settings. The reviewers indepen-
dently assessed each article and resolved disagreements via dis-
cussion to reach consensus. 
Data were extracted into summary tables (Supplementary 

Table S3 online) by outlining the study population and biobank 
focus, methods, quality assessment, urban/rural residency, and 
key outcomes related to consent and data sharing. We report the 
relevant findings based on the terminology, percentages, and 
number of significant digits as presented in the publications. We 
qualitatively analyzed results of studies using summary tables 
and descriptive synthesis. The heterogeneity of study methods 
and populations precluded performing a meta-analysis. 

RESULTS 
Article selection 
A total of 51 publications comprising 48 studies were included in 
this review. 11-15 Most studies involved surveys (n = 23), followed 
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aN umbers do not tally as studies could be excluded for multiple reasons 

Figure 1 Disposition of studies identified for this review. 

by focus groups (n = 8), mixed methods (n = 14), interviews (n = Table 1 Sociodemographic characteristics 

1), and analyses of consent forms (n = 2) (Supplementary Table Demographic N %  

S3 online). Two publications used a mixed-methods approach Race/ethnicity 

that included qualitative studies that informed the development White/Caucasian 18,467 51.3 

and implementation of a survey.ssw Nineteen studies were of African American 4,876 13.6 

good quality; 27 of fair quality; and 2 of poor quality: Regardless of Hispanic/Latino 2,275 6.3 

the assigned quality score, we included all studies in this review. Native American/Alaska Native/Native 800 2.2 

Roughly one-third of the studies (n = 20) were written and pub- Hawaiian/Pacific Islander 
lished after the Office of Human Research Protections issued the Asian 515 1.4 

ANPRM in July 2011.46-65 The number of studies published per Other 1,423 4.0 

year from 2008 to 2014 ranged from five to seven, with no nota- Missing data 7,622 21.2 

ble difference after the ANPRM was issued. Some of the studies 
published after 2011 mention the ANPRM.46'56'5965 Although we Total, 35,978 100.0 

examined studies published since 1990, no studies that met our Gender 

inclusion criteria were published before 2001. Female 19,491 54.2 

Male 14,075 39.1 

Participant demographics Missing data 2,403 6.7 

Studies included a total of 35,969 individuals. Race and/or eth- Total 35,969 100.0 

nicity were available for 78.8% of the participants (Table 1). Of Other factors 

these, just over half (51.3%) of participants identified as white, Socioeconomic Status 21 

and 13.6% were African American and 6.3% were Hispanic! Education 43 
Latino. Native-American, Alaska Native, Native Hawaiian, 

Location 
and Pacific Islander participants made up 2.2% of the sample. 

Urban 28 
Representation of Asian participants was particularly low at 
1.4%. Details for gender were available for 93.3% of partici-
pants. Women made up 54.2% of the total sample. Urban + rural 9 

Many studies did not report other demographic data. Only  Nationwide 9  

21 studies reported socioeconomic status, and 43 reported 'Some participants reported mixed heritage. 
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educational level. Twenty-eight studies were conducted pri-
marily in urban settings, two were conducted in rural settings, 
nine were conducted in both urban and rural settings, and nine 
studies were conducted nationwide. 

Studies of broad consent 
We identified 48 unique studies that focused on different 
approaches to obtaining consent. 15-36,38,39,4142,44-47,49-5356-65 Three 

papers each reported two unique studies;35'42'45 other studies 
were reported in multiple papers. 19,21,34,35,48,49,59 

Willingness to provide broad consent. Investigators used a 
variety of approaches to ascertain support for broad consent. 
Some analyzed the actual choice that participants made when 
enrolling in research. For example, a retrospective analysis 
of signed informed consent forms found that 87.1% of 1,298 
research participants at the NIH authorized all future research .21 
In a different large national study, the National Health and 
Nutrition Examination Survey (NHANES), 84.8% of 4,480 
overall participants recruited in 1999 and 2000 agreed to DNA 
specimen collection for inclusion in a national repository for 
genetic research.'8 
Many studies asked participants hypothetical questions 

about their willingness to provide broad consent for research. 
In Indiana, 88.4% of 273 cancer patients agreed that they would 
be "willing to permit their tissue sample to be used in research 
on any condition'24 After time for deliberation, 85% of 40 focus 
group participants in North Carolina reported that they would 
agree to have blood and information stored indefinitely in a 
biorepository for future research.25 Similarly, 78% of 49 focus 
group participants in Chicago were interested in participating 
in a biobank, and the majority stated they would give broad 
consent.37 Of 30 patients who were interviewed at a Hawaiian 
cancer center, 77% endorsed broad consent.57 One representa-
tive nationwide survey found that 68% of 1,593 respondents 
were willing to give broad consent for research, although their 
enthusiasm waned if they had a moral objection to certain types 
of studies for which their samples might be used .65 Two stud-
ies examined patients' willingness to participate in biobanks 
managed by Kaiser Permanente: 69% of 500 Kaiser patients in 
the Northwest" and 69% of 203 in Colorado54 agreed to par-
ticipate in a biobank. In a focus group study in Boston, patients 
with breast cancer were generally positive about having their 
samples used for secondary studies that were not planned at 
the time they gave consent .22 One older survey deserves spe-
cial comment. Scott et al. 59 reported the results of a 1998 survey 
of blood donors that asked about their views regarding stor-
age and use of the blood for research. Of the 49,775 respon-
dents, 60.3% said that "testing stored blood for any research" 
was acceptable with the donor's permission, and 35.5% would 
not require permission for research use. These studies reported 
substantial acceptance for broad consent. 
Asking participants for their preference among different types 

of consent-broad, study-by-study, or categorical consent-
revealed more mixed support for broad consent. For example, 

GARRISON eta! I Systematic review of broad consent and data sharing 

47% of 931 veterans preferred to give broad consent over other 
types of consent for all research approved by an oversight 
board .31 After adjusting for missing data, a national survey of 
4,569 adults found that 52% preferred broad consent, whereas 
48% preferred study-by-study consent.59 In a survey of 751 
Iowans, 42% preferred broad consent and 29% favored study-
specific consent, compared with 25% who favored categorical 
consent.45 In another study of 315 cancer patients at two hospi-
tals in Atlanta, 92 and 97% were willing to allow their samples 
to be used for research on other diseases; when asked to specify 
a preference, 56% preferred one-time broad consent and 11% 
preferred study-by-study consent over no consent or no prefer-
ence.23 In a 2001 nationwide survey, 43% of 2,621 participants 
were willing to donate blood for genetic research and to allow 
it to be stored for future research .16 Similarly, only 39.3% of 
30 patients who had already donated samples preferred broad 
consent over consent for specific studies.4' By contrast, 77.7% 
of 1,276 people recruited through a crowd-sourced Internet 
marketplace were willing to donate to biobanks, even after 
receiving disclosures about potentially objectionable research; 
however, 40.8% of participants still felt that specific consent was 
necessary, even if it might inhibit research progress.58 A simi-
lar nationwide survey of 1,599 individuals conducted through 
a probability-based online panel of adults found a wide range 
of opinions, with broad consent and real-time study-by-study 
consent considered the "worst" of five options.65 

Several studies showed that participants preferred to give 
informed consent for each study rather than a broad consent, 
with preferences ranging from 42 to 72%: 42% of a national 
sample of 4,700 US adults34'35 (which rose to 48% after adjusting 
for missing data 59), 43 to 50% of 931 veterans nationwide,33'50 
and 60.7% of adults recruited in New York .41 Of 393 parents, 
72% reported that they would want to consent each time to 
allow their child's dried bloodspots to be used for research .16 
In focus groups of 92 Native Hawaiians, respondents repeatedly 
expressed desire to re-consent, although some stated that they 
would be content if they trusted the researcher or the biobank's 
governance.63 In one study of 273 Jewish individuals, 60-75% 
believed that consent should be required regardless of whether 
the DNA was collected in a research or clinical setting.'5 

In a focus group study of 178 Alaska Native participants, 
some indicated a preference to have consent options for a vari-
ety of specimen uses, storage duration, and destruction of the 
sample at the completion of the study.48'49 In the same group, 
some wanted re-contact each time, whereas others felt that a 
one-time consent was appropriate for new studies. In Chicago, 
239 postpartum women were asked about their willingness to 
enroll their children into a pediatric biobank: 48% of women 
would enroll their child, but 24% would not; of the latter, 82% 
of the participants were African American.28 In another focus 
group study, 11 of 15 participants preferred tiered consent over 
other methods to exert the greatest level of control regarding 
how they wanted their data to be shared; however, participants 
who were willing to provide broad consent also appreciated the 
option to opt in or opt out of DNA data sharing.27 
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Preferences for opt-out or opt-in. Some studies reported 
that most respondents favored an opt-in approach, 11,26,29,45,56 

whereas others found that opt-out was acceptable or 
even preferred by the majority. 11,11,42,44,53 A majority of 
participants-67% of 751 survey respondents and 63% of 57 
focus group participants—who were asked about biobank 
participation in Iowa preferred opt-in, whereas 18% of 
survey respondents and 25% of focus group participants 
in the same study preferred opt-out.45 In a study of 451 
nonactive military veterans, 82% thought it would be 
acceptable for the proposed Million Veterans biobank to 
use an opt-in approach, and 75% thought that an opt-out 
approach was acceptable; 80% said that they would take part 
if the biobank were opt-in as opposed to 69% who would 
participate if it were an opt-out approach.-'O When asked to 
choose which option they would prefer, 29% of respondents 
chose the opt-in method, 14% chose opt-out, 50% said either 
would be acceptable, and 7% would not want to participate. 

In some cases, biobank participants were re-contacted to 
inquire about their thoughts regarding proposed changes to 
the biobank in which they participated. Thirty-two biobank 
participants who attended focus groups in Wisconsin regard-
ing proposed minimal-risk protocol changes were comfortable 
with using an opt-out model for future studies because of the 
initial broad consent given at the beginning of the study and 
their trust in the institution.w A study of 365 participants who 
were re-contacted about their ongoing participation in a bio-
bank in Seattle showed that 55% thought that opt-out would 
be acceptable, compared with 40% who thought it would be 
unacceptable .31 

Similarly, several studies explored perspectives on the accept-
ability of an opt-out biobank at Vanderbilt University. First, 
91% of 1,003 participants surveyed in the community thought 
leftover blood and tissues should be used for anonymous medi-
cal research under an opt-out model; these preferences varied 
by population, with 76% of African Americans supporting this 
model compared with 93% of whites.29 In later studies of com-
munity members, approval rates for the opt-out biobank were 
generally high (around 90% or more) in all demographic groups 
surveyed, including university employees, adult cohorts, and 
parents of pediatric patients .42,11 
Three studies explored community perspectives on using 

newborn screening blood spots for research through the 
Michigan BioTrust for Health program. First, 77% of 393 par-
ents agreed that parents should be able to opt out of having 
their child's blood stored for research.56 Second, 87 participants 
were asked to indicate a preference: 55% preferred an opt-out 
model, 29% preferred to opt-in, and 16% felt that either option 
was acceptable .4' Finally, 39% of 856 college students reported 
that they would give broad consent to research with their new-
born blood spots, whereas 39% would want to give consent 
for each use for research.6' In a nationwide telephone survey 
regarding the use of samples collected from newborns, 46% of 
1,186 adults believed that researchers should re-consent par-
ticipants when they turn 18 years old .31 

SYSTEMATIC REVIEW 

Identifiability of samples influences the acceptability of 
broad consent. Some studies examined the differences in 
participants' willingness to provide broad consent for samples 
that were de-identified or anonymous as compared with 
identifiable. Respondents generally preferred to give consent 
if their samples were identifiable. In two studies involving 
429 primarily Native Hawaiian participants, 78% of Native 
Hawaiians and 66% of whites indicated that they would 
require consent for research if the specimens were identifiable 
and collected in the clinical setting.'9 For genetics research, 
81% Native Hawaiians and 78% of whites indicated that they 
would require consent if the specimens were identifiable.2' In 
a US-wide telephone survey, 81% of 1,193 respondents stated 
that they would want to be informed about research being 
done with their sample if it were identifiable; additionally, 
57% said they would require permission to use their samples 
if they were identifiable.26 De-identification tended to allay 
concerns. For example, 65.8% of 504 adults who participated 
in a telephone survey across the United States reported that 
they would require consent for samples collected in the clinic if 
they were identifiable, compared with 27.3% who reported they 
would require consent if samples were anonymized.'7 In the 
research setting, fewer people thought consent was required 
for identifiable (29.0%) or anonymized (12.1%) samples. 17 In 
a study utilizing a hypothetical biobank scenario, 43% of 565 
government and medical employees in New Mexico indicated 
that they would donate their sample for future genetic testing 
if it could not be traced to them.32 Not all studies found that 
people were worried about identifiability. In one survey of 144 
clinicians, 86% said that they would donate a DNA sample to a 
hypothetical biobank in New York regardless of whether it was 
linked to or unlinked from their identity.36 In the study in New 
Mexico, 36% of 565 respondents found it acceptable for broadly 
consented samples to be used by their local university, even if 
the samples were linked to them .12 

Factors associated with views about broad consent. Few 
studies reported the correlation between demographic 
variables and respondents' opinions. Characteristics associated 
with favoring broad consent included being male,30'34'59 white! 
Caucasian, 30,14 older,30'3° and more affluent.30'5' By contrast, 
Asians,34 black non-Hispanics, 13,1' African Americans,` and 
others 19,21,51 (who represented 14.3% of the total) were less likely 

than whites to believe that research without explicit permission 
was acceptable. One study of consent forms showed that 75.0% 
of African Americans gave broad consent compared with 
88.4% of whites (P = 0.002)20 Similarly, in the NHANES data, 
78.7% of African Americans and 87.1% of whites consented to 
genetics research."' 
A few studies looked at other factors that correlated with 

preferring broad consent. One study reported that partici-
pants who were significantly more likely to prefer broad con-
sent also believed that participating would "make me feel like 
I was contributing to society" (odds ratio = 1.85; P = 0.001), 
that the study would accelerate medical treatments and cures 
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(odds ratio = 2.20; P = 0.001), and that participating in the 
cohort study would be easy (odds ratio = 1.59; P < 0.001).59 
Other investigators reported that the large majority (97.7%) of 
respondents said "yes" or "maybe" to the idea that it is a "gift" 
to society when an individual takes part in medical research .46 
Many other studies cited the benefit of research to improve 
health as a reason to favor broad consent. 

Studies of data sharing 
We identified 23 studies of data shar-
ing.2325'27'28'30'33'34'4044'46'45'51'52'54'55'59'61'62'64 The earliest publications 
about participants' preferences on data sharing date to 2006. 
Most studies of data sharing were conducted with studies of con-
sent preferences; however, six studies were conducted with the 
primary goal of eliciting preferences on data sharing.37'40'43'48'54'55 

Willingness to share with other researchers. Participants 
were generally willing to have their samples and information 
shared with other academic institutions. Willingness to share 
data with academic and medical researchers was acceptable for 
92% of 4,659 US adults generally,34 and 80% of 931 US veterans 
specifically. 33 More than 70% of 100 young adults in Baltimore 
who were enrolled in a longitudinal study of prevention were 
willing to share results arising from their DNA.62 "Nearly 
three fourths" of 40 community members in a focus group 
study in North Carolina were comfortable with academic 
researchers having access to their samples.25 Many of 79 focus 
group participants in Seattle endorsed the value of sharing, 
agreed that sharing locally and with close collaborators was 
acceptable, and were comfortable with nonprofit and public-
interest organizations using data from their samples.4° In one 
focus group study of 48 primarily white and female participants 
in Iowa, the majority cited positive reasons for donating their 
samples to help and to contribute to advancements in research, 
and that data sharing would not affect their decision to enroll 
in a biobank.44 In another focus group study of 100 African 
Americans in North Carolina, many recognized the benefits 
of data sharing but wanted the potential risks to be disclosed, 
and some wanted the data to be restricted.43 In another study 
of patients with inflammatory bowel diseases, 97.3% of 92 
respondents were comfortable with sharing their biological 
sample with investigators in the United States, but 23.8% were 
uncomfortable with sharing with investigators outside the 
United States.64 

Willingness to share in national databases or federal 
repositories. Some participants expressed concern over 
sharing their data and information with federal repositories. 
In one study, 18.5% of 4,050 Vanderbilt University faculty and 
staff were more likely to want to participate in their institution's 
biobank if the de-identified data were deposited into a 
national database; however, 12.1% were less likely to want to 
participate .42 In many studies, the location of the repository was 
often important. In two large nationwide surveys, 80% of 4,659 
adults were willing to have their data shared with government 
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researchers; however, 75% of the same sample also were 
concerned about "the government having [their] samples and 
information:'34 Similarly, another study found that 71% of 931 
veterans were willing to grant database access to government 
researchers, but half were concerned about "the government 
having [their] samples and information:'33 
Other studies have shown that some people are concerned 

about government involvement in maintaining databases 
containing biomedical information. More than half of the 40 
participants in a focus group study of North Carolina com-
munity members were concerned about government research-
ers having access to their institution's biorepository.25 Despite 
concerns, 61% of 203 Kaiser patients in Colorado would still 
provide a sample even if the data would be submitted to a gov-
ernment database,54 and 82% of 500 Kaiser patients in Oregon 
agreed to have their information posted in a US government 
database.3° In a large metropolitan area in southwest Florida, 
some of 95 focus group participants believed that biospeci-
mens were already being collected from leftover tissue, and 
others suspected that tissues were already being shared with 
researchers in other countries who lack "strict laws' governing 
research'32 In a focus group study of 178 Alaska Native partici-
pants, some cited mistrust of the government and police hav-
ing access to their samples and wanted transparency from the 
researchers about how their samples were used .41 

Willingness to share with commercial enterprises. The 
majority of participants were willing to share with 
pharmaceutical company researchers, but the percentage 
was generally less than the percentage willing to share with 
academic researchers. Seventy-five percent of 4,659 US adults," 
54% of 931 veterans,33 55.2% of 1,599 adults responding to a 
nationwide survey,65 and 75.1% of members of the Crohn's and 
Colitis Foundation of America Partners cohort were willing to 
share with pharmaceutical company researchers.64 Focus group 
participants in Florida voiced concern about providing blanket 
consent because they would not benefit financially from any 
resulting discoveries .52 

Factors associated with views about data sharing. With the 
exception of gender, few demographic data (e.g., about race/ 
ethnicity, socioeconomic status, education, and urban/rural 
residency) were available. Even when demographic information 
was obtained, investigators did not always report how these 
variables correlated with respondents' opinions. Therefore, it 
was largely not possible to draw meaningful conclusions about 
the associations between sociodemographic factors and views 
on data sharing. 
The willingness of patients with cancer to share seemed to be 

shaped by their devotion to the institution at which they were 
receiving care. For example, patients with cancer in Indiana 
who agreed to participate in a biobank were less likely to be 
willing to allow their tissue samples to be used by researchers 
who were not affiliated with the local researchers (89.7%), com-
pared with 96.3% who were willing to share with local university 
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researchers (P < 0.01).24 Half of 100 patients with breast cancer 
at MD Anderson Cancer Center preferred to allow only their 
physician (24%) or other researchers at their hospital (26%) to 
use their de-identified genetic data for research; fewer patients 
were willing to share their de-identified data with any cancer 
researcher (25%) or any researcher (18%).61 In another study, 
95% of 315 patients with cancer in Atlanta were willing to allow 
researchers to share samples with other local researchers, but 
only 85% and 92% of participants at two different sites were 
willing to have their samples shared elsewhere in the United 
States (P < 0.05) 23 

DISCUSSION AND CONCLUSION 
In 2013, NIH funded the eMERGE consortium to perform a 
broad population-based survey to assess public opinion about 
broad consent for research and data sharing. This systematic lit-
erature review, which ultimately contained 48 studies involving 
35,969 participants, was conducted to identify gaps and issues 
that needed to be addressed in this survey. 
The most notable finding is that many people do not favor 

broad consent for either research itself or for research and sub-
sequent wide data sharing. While the majority often expressed 
support for broad consent when that was the only choice offered, 
only a minority of respondents favored broad consent when 
other options, such as tiered or study-by-study consent, were 
offered. Furthermore, earlier studies focused on the importance 
of obtaining consent for research, whereas later studies focused 
on the preferences for different consent options. Willingness to 
give broad consent increased if data were de-identified. While 
individuals were generally willing for data or biospecimens to 
be shared with other academic researchers, individuals were 
less willing for their data to be shared in federal databases or 
with commercial enterprises. These findings differ from recent 
assertions that the public generally supports broad consent.66'67 
What is equally striking are the large gaps in what is known 

about factors that affect people's decisions. Gender is the only 
demographic for which there is essentially complete informa-
tion. Yet while a few studies generally found that men were 
more likely to support broad consent, most investigators did 
not examine the impact of gender on attitudes. Although data 
about race/ethnicity are incomplete, it seems that minorities 
often have more concerns about broad consent, although exist-
ing evidence suggests that these concerns can be ameliorated in 
some cases by discussion and education. Much less is known 
about the impact of sociodemographic factors—such as socio-
economic status, education, and whether people live in urban 
or rural environments—on attitudes toward broad consent and 
data sharing. Building on these findings, the eMERGE CERC 
survey developed a sampling strategy, experimental study 
design, and survey questions to ascertain more uniformly the 
views of individuals throughout society in order to identify and 
address concerns. 
This study had several limitations. First, we used broad search 

terms to capture the existing literature on broad consent and 
data sharing. The literature addressing these concepts is not well 
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indexed. Thus, while we used multiple approaches (e.g., search-
ing multiple sources, reviewing reference lists, and search-
ing the unpublished, "gray" literature, such as dissertations 
and reports) to comprehensively identify studies, we may not 
have identified all salient research. We excluded commentaries 
and one dissertation from which data could not be extracted. 
Second, we adapted existing metrics of quality scores to our 
study. For many studies, we were unable to ascertain the appro-
priateness of study questions or an analysis plan, thus limiting 
our ability to thoroughly assess the quality of the studies. Third, 
the studies that have been conducted to date have a number of 
limitations, which in turn limit the generalizability of this lit-
erature review. Several methodologies were used across studies, 
often in ways that limit direct comparability. Many of the sur-
veys focus what people say they think, rather what they actually 
do, even though opinions may differ from action. Definitions 
of consent were not always consistent and have changed over 
time, which not only limits our ability to compare studies but 
also may affect our evaluation of older studies given today's eth-
ical standards for biobanking governance. However, all studies 
were sufficiently focused on broad consent for research or for 
data sharing to permit some comparison. Most of the surveys 
heavily oversampled whites, whereas the qualitative studies 
disproportionately involved minority participants. Studies that 
incorporated an educational component may have influenced 
respondents compared with those studies that did not involve 
education around biobanking practices. This review also was 
limited to the United States, which is warranted given the dif-
ferent policy preferences in other countries. 
The ultimate goal of this literature review and the eMERGE 

CERC survey is to obtain a more comprehensive understand-
ing of public opinion about broad consent for data sharing and 
use. The studies included here typically noted a general accep-
tance for broad consent and endorsement of data sharing, but 
with notable privacy and governance concerns, especially by 
minority participants. The policy question will be what to do if 
some people, particularly from certain demographics, express a 
desire for more granular control over the use of data obtained 
from them in light of the policy trend toward requiring indi-
vidual consent for broad data use and sharing. At a minimum, 
it suggests the need to engage those who are skeptical, even if 
it is decided that the public good of research to improve health 
outweighs honoring individual objections in some cases or the 
risk that some people will choose not to participate. 

SUPPLEMENTARY MATERIAL 
Supplementary material is linked to the online version of the paper 
at http://www.nature.com/gim 
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ABSTRACT 

Introduction 

Classifying the ethical issues in clinical ethics consulta-
tions is important to clinical practice and scholarship. We con-
ducted a systematic review to characterize the typologies used 
to analyze clinical ethics consultations. 

Methods 

We identified empirical studies of clinical ethics consul-
tation that reported types of ethical issues using PubMed. 
We screened these articles based on their titles and abstracts, 
and then by a review of their full text. We extracted study 
characteristics and typologies and coded the typologies. 

Results 

We reviewed 428 articles; 30 of the articles fulfilled our 
inclusion criteria. We identified 27 unique typologies. Each 
typology contained five to 47 categories (mean = 18). The 
most common categories were do-not-attempt-resuscitation 
orders (19 typologies, 70 percent), capacity (18 typologies, 
67 percent), withholding (18 typologies, 67 percent), with-
drawing (17 typologies, 63 percent), and surrogate or proxy 
(16 typologies, 59 percent). Only seven (26 percent) of the 
typologies contained all five of the most common categories. 

The typologies we used to characterize clinical ethics 
consultations exhibit significant heterogeneity and several con-
ceptual limitations. A common typology is needed whose de-
velopment may require multi-institutional collaboration and 
could be facilitated by professional organizations. 
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INTRODUCTION 

Hospital ethics committees and clinical eth-
ics consultation proliferated between 1983 and 
2007. One survey published in 1983 found that 
approximately 1 percent of all hospitals in the 
United States had ethics committees that could 
become involved in decisions regarding individ-
ual patients.' By 2007, 81 percent of general 
hospitals and 100 percent of hospitals with more 
than 400 beds had established ethics consulta-
tion services.' During this time, there was sub-
stantial discussion of the goals of consultations, 
the competencies of consultants, and the evalu-
ation of consultation processes .3 Observational 
studies described the process of consultation in-
cluding the frequency of consultation requests, 
the characteristics of requestors and patients, 
and the types of ethical issues encountered. 
Some studies examined potential associations 
between consultation and mortality and/or 
length of stay, and/or reported the satisfaction 
of requestors. Few intervention trials, however, 
have been conducted, and trials that have been 
conducted show variable results .4 

Observational studies of consultations have 
a variety of potential benefits. Studies of indi-
vidual institutions can be used to evaluate trends 
in consultation requests, plan educational pro-
grams, identify systems issues, and evaluate 
changes in response to interventions. They may 
provide data that can be used to justify institu-
tional support for clinical ethics consultation 
services. Comparisons between institutions also 
may be beneficial. Such comparisons allow de-
scriptions of variation between different types 
of institutions, including those associated with 
different clinical ethics consultation methods. 

A typical example of an observational study 
is Johnson, Church, Metzger, and Baker's analy-
sis of ethics consultations conducted at St. Jude 
Children's Research Hospital from 2000 to 2011, 
St. Jude is a 78-bed pediatric hospital that spe-
cializes in the treatment of children with can-
cer, human immunodeficiency virus infection, 
blood disorders, and primary immunodeficien-
cies. The authors reported descriptive demo-
graphic data, the primary reason for consult re-
quests, outcomes, and involvement with exter-
nal services, for example, palliative care and 
child protective services. They compared their 
results with other recently published studies. 

Several commentators have identified meth-
odological issues regarding this type of study. 

Antommaria argued for the need for a common 
list of reasons to advance scholarship on clini-
cal ethics consultation6 and Henriksen Hellyer 
and colleagues argued that "one of the most chal-
lenging aspects of interpreting ethics consulta-
tion practices across settings . . . is a nonstand-
ard classification of consult types or 'reason for 
consult.' "I Gilliam, McDougall, and Delany pro-
posed their own alternative typology of catego-
ries." Given the debate over the appropriate de-
velopment and content of consultation typolo-
gies, we conducted a systematic review of the 
literature to describe the typologies used to char-
acterize clinical ethics consultations. 

METHODS 

Systematic Review 

Inclusion criteria for the systematic review 
were (1) empirical studies of clinical ethics con-
sultation that (2) categorized the ethical issues 
that prompted or were identified in the consul-
tation, and (3) provided data on the number of 
consultations performed. Studies of the ethical 
issues encountered by healthcare professionals, 
causes of moral distress, and ethical issues in 
research were excluded. Articles that described 
each individual consultation, but did not cat-
egorize them, and articles that described selected 
consultations were also excluded. A search strat-
egy was developed with the assistance of two 
medical librarians (Alison Kissling and Martina 
Darragh). It included indexed terms and text 
words to capture concepts related to empirical 
studies, clinical ethics consultation, and catego-
ries or types. (The full search strategy is avail-
able from the corresponding author.) The search 
was limited to the U.S. National Library of Med-
icine's PubMed, as this database indexes the 
journals most likely to publish such studies. The 
search was limited to articles published in En-
glish since 1980. Our review was registered with 
the international prospective registry of system-
atic reviews, PROSPERO.9 

Two of the authors (JdB and AHMA) inde-
pendently screened the titles and abstracts of 
the articles, and then independently reviewed 
the full text of the articles. The authors identi-
fied additional articles from the references and 
independently reviewed the full text of those 
articles. Articles that either author believed 
might be relevant based on review of the title 
and abstract or the references advanced to re-

133

Case 2:22-cv-00184-LCB-CWB   Document 557-45   Filed 05/27/24   Page 134 of 161



Articles from The ourna of ClinIcai Ethics are copvrighteo anc ma not be reproduced soio or exploited 
for any commercial purpose without the express written consent of The journa of C/mnica Ethmcs 

Volume 29, Number 4 The Journal of Clinical Ethics 293 

view of the full text and disagreements follow-
ing review of the full text were resolved by con-
sensus. 

Data Extraction and Coding 

Two of the authors (JdB and AHMA) ex-
tracted the name of the institution from the ar-
ticles that were included in the study, as well as 
the type of institution, the study population, the 
data collection period, the number of consulta-
tions, the primary outcome measure used, and 
the method used to derive the typology. These 
two authors characterized the primary outcome 
measure used in each article as either the 
reason(s) for consultation or the ethical issue(s) 
identified during the process of the consultation. 

These authors characterized the primary out-
come measure in the selected articles by wheth-
er the measure was identified prospectively or 
retrospectively, and whether the measure was 
defined by the requestor of the consultation, the 
ethics consultant, or the author(s) of the article. 
For each article, the authors categorized the 
method used to derive the typology as deduc-
tive, inductive, or both. By deductive, the au-
thors mean that the typology used in each ar-

Figure 1. Data extraction process 

Articles excluded 
based on title & 
abstract: 359 

Articles excluded 
based on full 

text: 21 

Articles identified 
in search: 394 

V  
Relevant articles 
based on title & 
abstract: 35 

Additional articles 
identified from 
references: 34 

V V 
Relevant articles 
based on full 

text: 30 

V 
Unique typologies 

identified: 27 

tide was based on a priori categories or a re-
view of the literature, and by inductive, the au-
thors mean that the typology used emerged from 
a review of the consultations. Typologies were 
extracted from the articles by one of the authors 
(JdB) and reviewed for accuracy by another in-
dividual (Jennifer Longbottom). Some articles 
presented multiple typologies, for example, ty-
pologies of "primary consult activity" and "or-
ganizational issues," but only one typology of 
ethical issues was extracted per article." Dis-
agreements regarding the assignment of typol-
ogy were resolved by consensus between the 
authors. 

Using inductive and deductive reasoning, 
the authors developed a coding scheme that 
would allow comparison across studies. 11 Some 
codes were narrowly defined based on their 
common use in the ethics literature, for example, 
"best interest." Other codes were created to com-
bine categories from different studies that were 
felt to represent similar ethical issues. For ex-
ample, "durable powers of attorney for health-
care" and "living wills" were included in the 
code "advanced care planning." Some codes 
were gathered into clusters based on their rela-
tion to each other. For instance, the distinct 

codes for the different types of in-
terpersonal conflict were com-
bined into a cluster, or grouping 
that we called "conflict." The ty-
pologies were not exhaustively 
coded to the level of codes that 
only appeared a small number of 
times. For example, "community 
considerations,"" "guns in the 
home of home care patients," and 
"initiation of an individual attempt 
to cure"" each appeared in only 
one typology and were not coded. 

  The resulting code schema was 
Articles excluded 

based on full 
text: 18 

then utilized for thematic analysis 
of the typologies. 

After reviewing the initial sub-
sets of the typologies to refine the 
codes and coding rules, the authors 
reviewed and discussed how to ap-
ply the codes to enhance intercod-
er reliability.1' The typologies were 
independently coded by all three 
of the authors using ATLAS.ti 8.0 
qualitative software. Any discrep-
ancies were discussed and re-
solved by consensus. 
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RESULTS 

Study Characteristics 

The literature search, performed on 30 December 2016, iden-
tified 394 articles. Of these, 359 were excluded based on a review 
of the titles and abstracts, and 21 were excluded based on a re-
view of the full text. An additional 34 articles were identified 
from references, and 18 of these were excluded based on a review 
of their full text. For example, articles that reported on clinician 
focus groups,16 a survey of ethics committee chairs, 17 and pub-
lished professional codes"' were excluded. Of the 394 articles, 30 
met our inclusion criteria and are included in this review. (See 
the appendix for a bibliography of the 30 articles.) Figure 1 de-
picts the data-extraction process. 

Studies were conducted in the U.S. and a number of other 
countries including Australia, 19 Germany,2° Japan '21 Norway, 22 and 
Switzerland .23 (See table 1.) The majority of studies were con-
ducted at academic medical centers (n = 17). Cleveland Clinic '21 
Loma Linda University Medical Center '21 Mayo Clinic,26 and Uni-
versity of Chicago Hospitals27 were the subject of multiple reports. 
A number of studies were conducted at children's hospitals or 
focused on pediatric patients (n = 9). Other sites included com-
munity hospitals '211 health systems '29 specialty hospitals 30 and Vet-
erans Affairs hospitals. 31 Several studies focused on specific pa-
tient populations including neurology patients '32 trauma patients '31 
and patients with cancer .31 

The earliest study was published in 1987 .31 The duration of 
data collection ranged from one month36 to 241 months .31 Some of 
the studies excluded consultations for a variety of reasons, and 
the resulting number of consultations ranged from 1438 to 478. 

The studies described their primary outcomes in a variety of 
ways; 14 typologies described the reasons that triggered the con-
sultation; 13 described the issues identified during the consulta-
tion. Of the 30 articles, 11 studies reported one ethical issue per 
consultation, 16 reported one or more issues, and three did not 
specify the number of issues. The articles differed regarding wheth-
er the issues were identified prospectively or retrospectively, or 
by the requestor, the consultant, or the investigator. 

Content of the Typologies 

The 30 articles that met our inclusion criteria included 27 
unique typologies (a table of all of the typologies is available from 
the corresponding author). Three articles utilized previously pub-
lished typologies: Swetz, Crowley, Hook, and co11eagues4° utilized 
their previously developed typology;41 Romano, Wahlander, Lang, 
and colleagues42 utilized a typology developed by Swetz, Crowley, 
Hook, and colleagues ;41 and Voigt, Rajendram, Shuman, and col-
leagues44 utilized a typology developed by Nilson, Acres, Tamerin, 
and Fins .41 While four articles reported that they utilized existing 
typologies, the categories included were not identical to the pre-
viously published typology, and they were included as distinct 
typologies .46 
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TABLE 2. Contents of typologies 

Code 

Cn 

oS (1,0 - 
(.) (1,—  UI - 

>.a) oal  5 
.0 —0 •- 00 

0.2 a.2 a) a) - 
0 >0 En 

CU 

Or
r 
an

d 
Mo

or
 

a)— w 
2 2o 

CD C14 CU 

=0 00 

ci)1 Wa
ss

on
 e
t 

al.
 

Number of the 5 most common codes -- -- 5 5 5 5 5 5 5 4 4 
DNAR orders 19 70 X X X X X X X X X 
Capacity 18 67 X X X X X X X X X 
Withholding 18 67 X X X X X X X X 
Withdrawing 17 63 X X X X X X X X X 
Surrogate or proxy 16 59 X X X X X X X X 
Futility 15 56 X X X X X X X X 
Conflict cluster 15 56 X X X X X X 

Not otherwise specified 8 30 X X 
Between patient/family and team 9 33 X X X X 
Family conflict 3 11 X X 
Within family 5 19 X X 
Within team 8 30 X X X 

Life-sustaining treatment 14 52 X X X X X X 
Professionalism cluster 14 52 X X X X X X 

Not otherwise specified 8 30 X X X X 
Truth-telling 10 37 X X X X 
Boundaries 4 15 X 
Conflict of interest 2 7 X 

Refusing treatment 14 52 X X X X X X 
Legal 13 48 X X X X X 
Resources 13 48 X X X X X 
Advanced care planning 12 44 X X X X X X X 
Autonomy 12 44 X X X X X X 
Medical subspecialty cluster 11 41 X X X 

Reproductive health 6 22 X X 
Psychiatry 5 19 X X 
Other 5 19 X 

Culture 10 37 X X X X 
Discharge 10 37 X X X X 
Informed consent 10 37 X X X X 
Privacy and confidentiality 10 37 X X X X 
Specific interventions 10 37 X X X X 
Goals of care 9 33 X X X X X 
Research 9 33 X X X 
Death 8 30 X X X 
Decision making 8 30 X X X X 
End-of-life care 8 30 X X X 
Communication 7 26 X X 
Palliative care 7 26 X X X 
Permission and assent 7 26 X X X 
Quality of life 7 26 X X 
Difficult patients 5 19 X 
Nonadherence 5 19 X X X 
"Other" 5 19 X X X 
Best interest 3 11 X 
Demanding 3 11 X X 
Hastening death 3 11 X 
Justice 3 11 X X 
TOTAL number of codes 27 11 10 14 16 23 26 20 28 

NOTES: Clusters do not count towards the total. See the appendix for a bibliography of these articles. 
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The studies developed their typologies us-
ing a variety of methods. They characterized the 
consultations deductively based on a priori cat-
egories or a review of the literature (n = 8), in-
ductively based on categories developed from a 
qualitative analysis of the cases (n = 2), or based 
on a combination of both approaches (n = 3). 
Some studies categorized their consultations 
based on a published coding catalog or typol-
ogy.47 Almost half of the studies (14) did not state 
how they developed their categories. Only two 
studies included examples of their categories48 
and only one included a code book with defini-
tions .41 

All but one of the studies presented their 
typologies in a table, figure, or box.5° Of these, 
11 typologies were divided into major headings 
and subcategories. The number of categories in 
each typology ranged from five to 47 (mean = 
18). 

We created 45 codes based on the concepts 
that appeared in the published typologies (see 
table 2). The most commonly used codes were 
"DNAR orders" (19 typologies, 70 percent), "ca-
pacity" (18 typologies, 67 percent), "withhold-
ing" (18 typologies, 67 percent), "withdrawing" 
(17 typologies, 63 percent), and "surrogate or 
proxy" (16 typologies, 59 percent). Seven (26 
percent) of the typologies contained all five of 
the most frequently appearing codes. None of 
the typologies contained all 10 of the most fre-
quently used codes; two typologies contained 
nine of the 10 most frequently used codes. 51 One 
typology contained none of the 10 most fre-
quently used codes .52 

Some codes were related to ethical prin-
ciples—for example, "autonomy" and "jus-
tice"—or ethical issues—for example, "DNAR 
[do-not-attempt-resuscitation] orders," "capac-
ity," "surrogate or proxy," "advance care plan-
ning," "informed consent," and "privacy and 
confidentiality." Other codes referred to deci-
sion making in general, for example, "decision 
making" and "goals of care," decision making 
dynamics, for example, "withholding," "with-
drawing," "refusing," and "demanding," or types 
of interventions, for example, "DNAR orders," 
"life-sustaining treatment," "end-of-life care," 
and "palliative care," without specifying spe-
cific ethical issues. Finally, some codes identi-
fied sources of ethical norms without specify-
ing particular ethical issues, for example, "le-
gal" and "culture," which included religion, spe-
cific religious groups, and spirituality. 

DISCUSSION 

Our systematic review identified 30 articles 
containing 27 unique typologies of the reasons 
for or ethical issues identified in clinical ethics 
consultations. The studies varied in type of in-
stitution, duration of data collection, number of 
consultations, primary outcome measure, and 
number of categories and typology. The number 
of categories in each typology ranged from five 
to 47 (mean = 18). The most commonly used 
codes were "DNAR orders," "capacity," "with-
holding," "withdrawing," and "surrogate or 
proxy." Only seven of the 27 (26 percent) con-
tained all five of the most common codes. 

While evaluation of the reasons for clinical 
ethics consultations has generated a substantial 
body of literature, this literature has a number 
of limitations. First, the studies utilized a vari-
ety of primary outcome measures. It may be ben-
eficial to identify the benefits and detriments of 
focusing on the perspectives of the requestor, 
the consultant, or the investigator as well as the 
benefits and detriments of prospective and ret-
rospective coding. Furthermore, some studies 
identified a single ethical issue per consultation, 
and others multiple ethical issues per consulta-
tion. It was not clear how the former studies 
identified the most important issue. 

Second, 13 studies did not specify how they 
developed their typologies, and those that did 
specify used a variety of methods. Ideally, one 
might use both deductive and inductive ap-
proaches, draw on ethical theory and the pub-
lished literature, as well as analyses of the con-
sultations themselves. Some of the typologies 
did not include important ethical concepts, for 
example, Moeller and colleagues did not include 
"privacy and confidentiality. 1153 Collaboration 
will be required to overcome the limitations of 
inductive analyses of consultations from one 
institution; for example, augmenting the exper-
ience of institutions that do not provide obstet-
ric or pediatric care with those that do. 

Third, there was no standard typology; the 
existing typologies were significantly heteroge-
neous. There was no consensus on even the most 
frequent codes. For example, "DNAR orders," 
the most frequent code, did not appear in al-
most one-third of the studies. This lack of uni-
formity made it difficult to compare institutional 
experiences; for example, how did the reasons 
for consultations differ between types of insti-
tutions, institutions in different geographic re-
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gions, or methods of clinical ethics consulta-
tion. 54 

Fourth, with one exception, the studies did 
not provide a code book with clear definitions 
or examples of their categories. 55 This made cod-
ing and interpretation of some of the categories 
more subjective. For example, "family conflict," 
which appeared in three typologies, is ambigu-
ous; it is unclear whether it referred to conflict 
between the family and the medical staff and/or 
conflict within the family. Additionally, typol-
ogies included categories that were difficult to 
distinguish from each other, for example, sepa-
rate categories for "constrained decision mak-
ing" and "threatened autonomy. 1156 A lack of 
well-defined categories made it difficult for in-
stitutions that wished to utilize an existing ty-
pology to apply it consistently. Additional re-
search is needed to establish the reliability of 
different raters applying a typology's categories. 

Fifth, many of the typologies included mul-
tiple, conceptually distinct topics in a single 
typology. 57 For example, some typologies in-
cluded categories for "conflict and/or types of 
conflict." Consultations maybe the result of ei-
ther dilemmas or conflicts. There may be uncer-
tainty about the ethical issue, or interpersonal 
conflict regarding the ethical issue, but the dy-
namic is separate from the ethical issue itself. 
Other typologies included categories regarding 
particular types of treatment, for example, 
"DNAR orders," "end-of-life care," and "pallia-
tive care." It was unclear whether these catego-
ries identified specific ethical issues or clinical 
scenarios. Finally, some typologies included 
categories that were coded as "culture" or "le-
gal." These categories generally identified a 
source of ethical norms rather than the ethical 
issue; they generally modified rather than char-
acterized the ethical issue. It would have been 
clearer for typologies to treat these topics as sepa-
rate issues rather than include them in a single 
typology. For example, Johnson, Church, 
Metzger, and Baker" distinguished the primary 
reason for a consult request and involvement of 
external services (chaplaincy, palliative care, le-
gal, and child protective services); Henriksen 
Hellyer and colleagues" distinguished "evi-
dence of interpersonal conflict," "interpersonal 
conflict type," "primary reason for consult," "le-
gal involvement," and "consult and end of live 
[sic]". 

These limitations suggest the need for a uni-
form typology. Such a typology would have a 

number of benefits: it could support clinical 
practice, scholarship, and professionalization. 
Data on the frequency of different ethical issues 
could, for example, inform the development of 
specified content for a certification examination 
for clinical ethics consultants. The development 
and adoption of a uniform typology would be 
facilitated by collaboration among a variety of 
institutions. This would provide a diversity of 
perspectives in developing a typology and pro-
mote investment in utilizing the resulting prod-
uct. Professional organizations could play a cru-
cial role in funding and coordinating the devel-
opment process. 

This systematic review has several limita-
tions. It only retrieved published typologies and 
did not include typologies that were not pub-
lished in the scholarly literature. Our utilization 
of a single database, PubMed, and language, En-
glish, may have inadvertently excluded some 
published clinical ethics typologies. Our review 
also only retrieved typologies that were pub-
lished in particular types of articles. The review 
may, therefore, have omitted some typologies. 
It, nonetheless, resulted in relatively large list-
ing of typologies. Our preconceptions or biases 
may have inadvertently influenced our coding 
of the data. The heterogeneity of the typologies 
prevents a meta-analysis of the results of the 
studies. 

Our systematic literature review of typolo-
gies of clinical ethics consultation identified 30 
articles and 27 unique typologies. The studies 
varied in terms of institution type, geographic 
location, time frame, and number of consulta-
tions. The studies used different primary out-
come measures. The typologies differed from 
one another in number and types of categories, 
which made comparisons between the studies 
difficult. This suggests the need for a uniform 
typology with clear definitions to advance prac-
tice and scholarship within the field. We believe 
that such a typology will provide a common lan-
guage and framework to categorize consultations 
and compare consultation patterns. 

ACKNOWLEDGMENTS 

The authors wish to thank Alison Kissling, MLIS, 
Cincinnati Children's Hospital Medical Center, and 
Martina Darragh, MLS, the Kennedy Institute of Eth-
ics, for their assistance in developing the search strat-
egy and conducting the research, and Jennifer Long-
bottom for verifying the abstraction of data. 

142

Case 2:22-cv-00184-LCB-CWB   Document 557-45   Filed 05/27/24   Page 143 of 161



rticIes from The Journai of ("ilwai Ethics are copyrighted. anc mai not be reproduced soid Oi exploited 

for any cornmercia purpose without the express written consent o The ouma! of C/in/ca! Ethics 

302 The Journal of Clinical Ethics Winter 2018 

NOTES 

1. S.J. Youngner et al., "A National Survey of Hos-
pital Ethics Committees," Critical Care Medicine 11, 
no. 11 (November 1983): 902-05. 

2. E. Fox, S. Myers, and R.A. Pearlman, "Ethics 
Consultation in United States Hospitals: A National 
Survey," American Journal of Bioethics 7, no. 2 (Feb-
ruary 2007): 13-25. 

3. M.P. Aulisio, R.M. Arnold, and S.J. Youngner, 
"Health Care Ethics Consultation: Nature, Goals, and 
Competencies: A Position Paper from the Society for 
Health and Human Values-Society for Bioethics Con-
sultation Task Force on Standards for Bioethics Con-
sultation," Annuals of Internal Medicine 133, no. 1 (4 
July 2000): 59-69; J.C. Fletcher and M. Siegler, "What 
Are the Goals of Ethics Consultation? A Consensus 
Statement," The Journal of Clinical Ethics 7, no. 2 
(Summer 1996):122-6. 

4. L.J. Schneiderman et al.,"Effect of Ethics Con-
sultations on Nonbeneficial Life-Sustaining Treat-
ments in the Intensive Care Setting: A Randomized 
Controlled Trial," Journal of the American Medical 
Association 290, no. 9 (3 September 2003): 1166-72; 
SUPPORT, "A Controlled Trial to Improve Care for 
Seriously Ill Hospitalized Patients: The Study to Un-
derstand Prognoses and Preferences for Outcomes and 
Risks of Treatments (SUPPORT): The SUPPORT Prin-
cipal Investigators," Journal of the American Medi-
co] Association 274, no. 20 (22-29 November 1995): 
1591-8. 

5. L.M. Johnson, C.L. Church, M. Metzger, and 
J.N. Baker, "Ethics Consultation in Pediatrics: Long-
Term Experience from a Pediatric Oncology Center," 
American Journal of Bioethics 15, no. 5 (2015): 3-17. 

6. A.H. Antommaria, "Characterizing Clinical Eth-
ics Consultations: The Need for a Standardized Ty-
pology of Cases," American Journal of Bioethics 15, 
no. 5 (2015): 18-20. 

7. J. Henriksen Hellyer et al. ,"Pediatric Clinical 
Ethics Consultations at an Academic Medical Center: 
Does One Size Fit All?" American Journal of Bioeth-
ics 15, no. 5 (2015): 20-4. 

8. L. Gillam, R. McDougall, and C. Delany, "Mak-
ing Meaning from Experience: A Working Typology 
for Pediatrics Ethics Consultations," American Jour-
nal of Bioethics 15, no. 5 (2015): 24-6. 

9. "Prospero is an international prospective reg-
ister of systematic reviews. . . . relevant to health and 
social care, welfare, public health, education, crime, 
justice, and international development, where there 
is a health related outcome." https://www.crd.york. 
ac.uk/Prospero/. 

10. D.J. Opel et al.,"Characterisation of Organi-
sational Issues in Paediatric Clinical Ethics Consul-
tation: A Qualitative Study," Journal of Medical Eth-
ics 35, no. 8 (August 2009): 477-82. 

11. S. Merriam, Qualitative Besearch:A Guide to 
Design and Implementation (San Francisco, Calif.: 
Jossey-Bass, 2009). 

12. Opel et al. ,"Characterisation of Organisation-

al Issues," see note 10 above. 
13. T. Schenkenberg, "Salt Lake City VA Medical 

Center's First 150 Ethics Committee Case Consulta-
tions: What We Have Learned (So Far)," HEC Forum 
9, no. 2 (June 1997): 147-58. 

14. T. Ramsauer and A. Frewer, "Clinical Ethics 
Committees and Pediatrics: An Evaluation of Case 
Consultations, "Diam etros 22 (2009): 90-104. 

15. D. Hruschka et al., "Reliability in Coding 
Open-Ended Data: Lessons Learned from HIV Behav-
ioral Research," Field Methods 16, no. 3 (2004): 307-
31. 

16. N. Cobanoglu and L. Algier, "A Qualitative 
Analysis of Ethical Problems Experienced by Physi-
cians and Nurses in Intensive Care Units in Turkey," 
Nursing Ethics 11, no. 5 (September 2004): 444-58. 

17. G. McGee et al., "Successes and Failures of 
Hospital Ethics Committees: A National Survey of Eth-
ics Committee Chairs," Cambridge Quarterly of 
Healthcare Ethics 11, no. 1 (Winter 2002): 87-93. 

18. L.S. Robins, C.H. Braddock, and K.A. Fryer-
Edwards, "Using the American Board of Internal Med-
icine's 'Elements of Professionalism' for Undergradu-
ate Ethics Education," Academic Medicine 77, no. 6 
(June 2002): 523-31. 

19. R.J. McDougall and L. Notini, "What Kinds of 
Cases Do Paediatricians Refer to Clinical Ethics? In-
sights from 184 Case Referrals at an Australian Paedi-
atric Hospital," Journal of Medical Ethics 42, no. 9 
(September 2016): 586-91. 

20. Ramsauer and Frewer, "Clinical Ethics Com-
mittees and Pediatrics," see note 14 above. 

21. M. Fukuyama, A. Asai, K. Itai, and S. Bite, "A 
Report on Small Team Clinical Ethics Consultation 
Programmes in Japan," Journal of Medico] Ethics 34, 
no, 12 (December 2008): 858-62. 

22. R. Forde and I.H. Vandvik, "Clinical Ethics, 
Information, and Communication: Review of 31 Cases 
from a Clinical Ethics Committee," Journal of Medi-
cal Ethics 31, no. 2 (February 2005): 73-7. 

23. J.C. Streuli et al., "Five-Year Experience of 
Clinical Ethics Consultations in a Pediatric Teaching 
Hospital," European Journal of Pediatrics 173, no. 5 
(May 2014): 629-36. 

24. A.R. Boissy, P.J. Ford, R.C. Edgell, and A.J. 
Furlan, "Ethics Consultations in Stroke and Neuro-
logical Disease: A 7-Year Retrospective Review," Neu-
rocriticol Care 9, no. 3 (2008): 394-9; C.R. Bruce, M.L. 
Smith, S. Hizlan, and R.R. Sharp, "A Systematic Re-
view of Activities at a High-Volume Ethics Consulta-
tion Service," The Journal of Clinical Ethics 22, no. 2 
(Summer 2011): 151-64; S.M. Thomas et al.,"Not Just 
Little Adults: A Review of 102 Paediatric Ethics Con-
sultations," Acta Paediatrica 104, no. 5 (May 2015): 
529-34. 

25. R.D. Orr and E. Moon, "Effectiveness of an 
Ethics Consultation Service," Journal ofFamilyPrac-
tice 36, no. 1 (January 1993):49-53; R.D. Orr and R.M. 
Perkin, "Clinical Ethics Consultations with Children," 
The Journal of Clinical Ethics 5, no. 4 (Winter 1994): 
323-28. 

143

Case 2:22-cv-00184-LCB-CWB   Document 557-45   Filed 05/27/24   Page 144 of 161



- rticles from The uouma of CinCa: Ethics are copyrightec and may not be reproduced sold or exploitea 

for an commercia purpose without the express written consent of The Journa! of Clinical Ethics 

Volume 29, Number 4 The Journal of Clinical Ethics 303 

26. Henriksen Hellyer et al, ,"Pediatric Clinical 
Ethics Consultations," see note 7 above; K.M. Swetz, 
M.E. Crowley, C. Hook, and P.S. Mueller, "Ethics Con-
sultations and Patients with Neurological Diseases: 
Author Reply," Mayo Clinic Proceedings 82, no. 12 
(December 2007):1577-8; K.M. Swetz, M.E. Crowley, 
C. Hook, and P.S. Mueller, "Report of 255 Clinical 
Ethics Consultations and Review of the Literature," 
Mayo Clinic Proceedings 82, no. 6 (June 2007): 686-
91. 

27. J. La Puma et al., "An Ethics Consultation 
Service in a Teaching Hospital: Utilization and Evalu-
ation," Journal of the American Medical Association 
260, no. 6 (12 August 1988): 808-11; J. La Puma, C.B. 
Stocking, C.M. Darling, and M. Siegler, "Community 
Hospital Ethics Consultation: Evaluation and Com-
parison with a University Hospital Service," Ameri-
can Journal of Medicine 92, no. 4 (April 1992): 346-
51. 

28. J. La Puma, "Consultations in Clinical Eth-
ics-Issues and Questions in 27 Cases," Western Jour-
nal of Medicine 146, no. 5 (May 1987): 633-7. 

29. E.G. Nilson, C.A. Acres, N.G. Tamerin, and 
J.J. Fins, "Clinical Ethics and the Quality Initiative: A 
Pilot Study for the Empirical Evaluation of Ethics Case 
Consultation," American Journal of Medical Quality 
23, no. 5 (September-October 2008): 356-64. 

30. Johnson, Church, Metzger, and Baker, "Eth-
ics Consultation in Pediatrics," see note 5 above. 

31. Schenkenberg, "Salt Lake City VA," see note 
13 above. 

32. Boissy, Ford, Edgell, and Furlan, "Ethics Con-
sultations in Stroke and Neurological Disease," see 
note 24 above; Swetz, Crowley, Hook, and Mueller, 
"Ethics Consultations," see note 26 above. 

33. L.S. Johnson, J. Lesandrini, and G.S. Rozycki, 
"Use of the Medical Ethics Consultation Service in a 
Busy Level I Trauma Center: Impact on Decision-Mak-
ing and Patient Care," American Journal of Surgery 
78, no. 7 (July 2012): 735-40. 

34. A.G. Shuman et al., "Clinical Ethics Consul-
tation in Patients with Head and Neck Cancer," Head 
& Neck 35, no. 11 (November 2013): 1647-51; A.G. 
Shuman et al., "Clinical Ethics Consultation in On-
cology," Journal of Oncology Practice 9, no. 5 (Sep-
tember 2013): 240-5. 

35. La Puma, "Consultations in Clinical Ethics," 
see note 28 above. 

36. Nilson, Acres, Tamerin, and Fins, "Clinical 
Ethics and the Quality Initiative," see note 29 above. 

37. Henriksen Hellyer et al.,"Pediatric Clinical 
Ethics Consultations," see note 7 above. 

38. Shuman et al. "Clinical Ethics Consultation," 
see note 34 above. 

39. Bruce, Smith, Hizlan, and Sharp, "A System-
atic Review," see note 24 above. 

40. Swetz, Crowley, Hook, and Mueller, "Ethics 
Consultations," see note 26 above. 

41. Swetz, Crowley, Hook, and Mueller, "Report 
of 255," see note 26 above. 

42. M.E. Romano et al. ,"Mandatory Ethics Con-

sultation Policy," Mayo Clinic Proceedings 84, no. 7 
(July 2009): 581-5. 

43. Swetz, Crowley, Hook, and Mueller, "Report 
of 255," see note 26 above. 

44. L.P. Voigt et al.," Characteristics and Outcomes 
of Ethics Consultations in an Oncologic Intensive Care 
Unit," Journal of Intensive Care Medicine 30, no. 7 
(October 2015): 436-42. 

45. Nilson, Acres, Tamerin, and Fins, "Clinical 
Ethics and the Quality Initiative," see note 29 above. 

46. La Puma, Stocking, Darling, and Siegler, 
"Community Hospital Ethics Consultation," see note 
27 above; La Puma et al., "An Ethics Consultation Ser-
vice in a Teaching Hospital," see note 27 above; 
Shuman et al., "Clinical Ethics Consultation," see note 
34 above; Shuman et al., "Clinical Ethics Consulta-
tion in Oncology," see note 34 above. 

47. Johnson, Lesandrini, and Rozycki, "Use of the 
Medical Ethics Consultation," see note 33 above; La 
Puma et al., "An Ethics Consultation Service in a 
Teaching Hospital," see note 27 above; Shuman et al,, 
"Clinical Ethics Consultation," see note 34 above; 
Shuman et al., "Clinical Ethics Consultation in On-
cology," see note 34 above. 

48. Johnson, Church, Metzger, and Baker, "Eth-
ics Consultation in Pediatrics," see note 5 above; 
McDougall and Notini, "What Kinds of Cases Do 
Paediatricians Refer?" see note 19 above. 

49. Johnson, Lesandrini, and Rozycki, "Use of the 
Medical Ethics Consultation," see note 33 above. 

50. Nilson, Acres, Tamerin, and Fins, "Clinical 
Ethics and the Quality Initiative," see note 29 above. 

51. Shuman et al., "Clinical Ethics Consultation 
in Oncology," see note 34 above; K. Wasson et al., 
"What Ethical Issues Really Arise in Practice at an 
Academic Medical Center? A Quantitative and Quali-
tative Analysis of Clinical Ethics Consultations from 
2008 to 2013," HEC Forum 28, no. 3(September 2016): 
217-28. 

52. Bruce, Smith, Hizlan, and Sharp, "A System-
atic Review," see note 24 above, 

53. J.R. Moeller et al., "Functions and Outcomes 
of a Clinical Medical Ethics Committee: A Review of 
100 Consults," HEC Forum 24, no. 2 (June 2012): 99-
114. 

54. Antommaria, "Characterizing Clinical Ethics 
Consultations," see note 6 above; Henriksen Hellyer 
et al., "Pediatric Clinical Ethics Consultations," see 
note 7 above. 

55. Johnson, Lesandrini, and Rozycki, "Use of the 
Medical Ethics Consultation," see note 33 above. 

56. Johnson, Church, Metzger, and Baker, "Eth-
ics Consultation in Pediatrics," see note 5 above. 

57. Antommaria, "Characterizing Clinical Ethics 
Consultations," see note 6 above; Henriksen Hellyer 
et al. ,"Pediatric Clinical Ethics Consultations," see 
note 7 above. 

58. Johnson, Church, Metzger, and Baker, "Eth-
ics Consultation in Pediatrics," see note 5 above. 

59. Henriksen Hellyer et al. ,"Pediatric Clinical 
Ethics Consultations," see note 7 above. 

144

Case 2:22-cv-00184-LCB-CWB   Document 557-45   Filed 05/27/24   Page 145 of 161



rticles from The joarnai of Cunc-31 Ethics are copyrighted and may not De reproduced solo or expiotec 
for any commercial purpose without the express written consent of The Journa! o C/mica: Ethics 

304 The Journal of Clinical Ethics Winter 2018 

APPENDIX 

Boissy, A.R., P.J. Ford, R.C. Edgell, and A.J. Furlan. "Ethics Con-
sultations in Stroke and Neurological Disease: A 7-Year Ret-
rospective Review." Neurocritical Care 9, no.3 (2008):394-
9. 

Bruce, C.R., M.L. Smith, S. Hizlan, and R.R. Sharp. "A System-
atic Review of Activities at a High-Volume Ethics Consulta-
tion Service. The Journal of Clinical Ethics 22, no. 2 (Sum-
mer2oll): 151-64. 

Forde, R., and l.H.Vandvik. "Clinical Ethics, Information, and Com-
munication: Review of 31 Cases from a Clinical Ethics Com-
mittee ."Journal of Medical Ethics 31, no. 2 (February 2005): 
73-7. 

Fukuyama, M., A. Asai, K. ltai, and S. Bito. "A Report on Small 
Team Clinical Ethics Consultation Programmes in Japan." 
Journal of Medical Ethics 34, no. 12 (December 2008):858-
62. 

Henriksen Heflyer, J. et al. "Pediatric Clinical Ethics Consulta-
tions at an Academic Medical Center: Does One Size Fit 
All?" American Journal of Bioethics 15, no. 5(2015): 20-4. 

Johnson, L.M., C.L. Church, M. Metzger, and J.N. Baker. "Ethics 
Consultation in Pediatrics: Long-Term Experience from a 
Pediatric Oncology Center." American Journal of Bioethics 
15, no.5 (2015): 3-17. 

Johnson, L.S., J. Lesandrini, and G.S. Rozycki. "Use of the Med-
ical Ethics Consultation Service in a Busy Level I Trauma 
Center: Impact on Decision-Making and Patient CareAmer-
ican Journal of Surgery 78 no.7 (July 2012): 735-40. 

La Puma, J. "Consultations in Clinical Ethics—Issues and Ques-
tions in 27 Cases." Vtlestern Journal of Medicine 146, no.5 
(May 1987): 633-7. 

La Puma, J. et al. "An Ethics Consultation Service in a Teaching 
Hospital: Utilization and Evaluation." Journal of the Ameri-
can Medical Association 260, no. 6(12 August 1988): 808-
11. 

La Puma, J., C.B. Stocking, C.M. Darling, and M. Siegler. "Com-
munity Hospital Ethics Consultation: Evaluation and Com-
parison with a University Hospital Service." American Jour-
nal of Medicine 92, no.4 (April 1992): 346-51. 

McDougall, R.J., and L. Notini. "What Kinds of Cases Do 
Paediatricians Refer to Clinical Ethics? Insights from 184 
Case Referrals at an Australian Paediatric Hospital." Jour-
nal of Medical Ethics 42, no. 9 (September 2016): 586-91. 

Moeller, J.R. et at. "Functions and Outcomes of a Clinical Medi-
cal Ethics Committee: A Review of 100 Consults." HEC Fo-
rum 24, no.2 (June 2012): 99-114. 

Nilson, E.G., C.A. Acres, N.G. Tamerin, and J.J. Fins. "Clinical 
Ethics and the Quality Initiative: A Pilot Study for the Em-
pirical Evaluation of Ethics Case Consultation." American 
Journal of Medical Quality 23, no. 5 (September-October 
2008): 356-64. 

Opel, D.J. et al. "Characterisation of Organisational Issues in Pae-
diatric Clinical Ethics Consultation: A Qualitative Study." 
Journal of Medical Ethics 35, no.8 (August 2009):477-82. 

On, R.D., and E. Moon. "Effectiveness of an Ethics Consultation 
Service' Journal of Family Practice 36, no. 1 (January1993): 
49-53. 

Orr, R.D., and R.M. Perkin. "Clinical Ethics Consultations with 
Children." The Journal of Clinical Ethics 5, no. 4 (Winter 
1994): 323-8. 

Perkins, H.S., and B.S. Saathoff. "Impact of Medical Ethics Con-
sultations on Physicians: An Exploratory Study:' American 
Journal of Medicine 85, no.6 (December 1988): 761-65, 

Ramsauer, T., and A. Frewer. "Clinical Ethics Committees and 
Pediatrics: An Evaluation of Case Consultations Diametros 
22(2009): 90-104. 

Romano, M.E. et al. "Mandatory Ethics Consultation Policy." Mayo 
Clinic Proceedings 84, no.7 (July 2009)-.581-5. 

Schenkenberg, T. "Salt Lake City VA Medical Center's First 150 
Ethics Committee Case Consultations: What We Have 
Learned (So Far)." HEC Forum 9, no.2 (June 1997):147-
58. 

Shuman, A.G. et al. "Clinical Ethics Consultation in Oncology." 
Journal of Oncology Practice 9, no.5 (September 2013): 
240-5. 

Shuman, A.G. et al. "Clinical Ethics Consultation in Patients with 
Head and Neck Cancer." Head & Neck 35, no. 11 (Novem-
ber2013): 1647-51. 

Streuli, J.C. et al. "Five-Year Experience of Clinical Ethics Con-
sultations in a Pediatric Teaching Hospital." European Jour-
nal of Pediatrics 173, no.5 (May 2014): 629-36. 

Swetz, K.M., M.E. Crowley, C. Hook, and P.S. Mueller. "Report of 
255 Clinical Ethics Consultations and Review of the Litera-
ture Mayo Clinic Proceedings 82, no.6 (June 2007): 686-
91. 

Swetz, K.M., M.E. Crowley, C. Hook, and P.S. Mueller. "Ethics 
Consultations and Patients with Neurological Diseases: 
Author Reply." Mayo Clinic Proceedings 82, no. 12 (Decem-
ber2007): 1577-8. 

Tapper, E. B., C.J.Vercler, D. Cruze, and W Sexson. "Ethics Con-
sultation at a Large Urban PublicTeaching Hospital." Mayo 
Clinic Proceedings 85, no.5 (May 2010):433-8. 

Thomas, S.M. et al. "Not Just Little Adults: A Review of 102 Pae-
diatric Ethics Consultations." Acta Paediatrica 104, no. 5 
(May 2015): 529-34. 

Voigt, L.P. et al. "Characteristics and Outcomes of Ethics Consul-
tations in an Oncologic Intensive Care Unit." Journal of In-
tensive Care Medicine 30, no. 7 (October 2015): 436-42. 

Wasson, K. et al. "What Ethical Issues Really Arise in Practice at 
an Academic Medical Center? A Quantitative and Qualita-
tive Analysis of Clinical Ethics Consultations from 2008 to 
2013." HEC Forum 28, no.3 (September 2016):217-28. 

Yen, B.M., and L.J. Schneiderman. "Impact of Pediatric Ethics 
Consultations on Patients, Families, Social Workers, and 
Physicians Journal of Perinatology 19, no.5 (July-August 
1999):373-8. 

145

Case 2:22-cv-00184-LCB-CWB   Document 557-45   Filed 05/27/24   Page 146 of 161



ELSEVIER 

DEFENDANrs 
EXHIBIT 
r] 

Journal of Clinical Epidemiology 64 (2011) 401-406 

Journal of 
Clinical 

Epidemiology 

GRADE guidelines: 3. Rating the quality of evidence 
Howard Balshema,* Mark Holger J. Schünemann', Andrew D. Oxman d, 
Regina KUflZe, Jan Brozekc, Gunn E. Vist'1, Yngve Fa1ck-Ytter, Joerg Meerpohl 

Susan Norris', Gordon H. Guyattc 
aOregon Evidence-based Practice Center Oregon Health and Science University, 3181 SW Sam Jackson Park Rd., Portland, OR 97239, USA 

bPortland VA Medical Center Portland, OR, USA 
cDePartment of Clinical Epidemiology and Biostatistics, McMaster University, Hamilton, Ontario L8N 3Z5, Canada 

dNo,.wegian Knowledge Centre for the Health Services, P0 Box 7004, St Olays plass, 0130 Oslo, Norway 
cBasel Institute of Clinical Epidemiology, University Hospital Basel, Hebelstrasse 10, 4031 Basel, Switzerland 

Division of Gastroenterology, Case Medical Center and VA, Case Western Reserve University, Cleveland, OH 44106, USA 
'German Cochrane Center, Institute of Medical Biometry and Medical Informatics, University Medical Center Freiburg, 79104 Freiburg, Germany 

hDivision of Pediatric Hematology and Oncology, Department of Pediatric and Adolescent Medicine, University Medical Center Freiburg, 
79106 Freiburg, Germany 

'Department of Medical Informatics and Clinical Epidemiology, Oregon Health and Science University, Portland, OR 97239-3098, USA 

Accepted 30 July 2010 

Abstract 

This article introduces the approach of GRADE to rating quality of evidence. GRADE specifies four categories—high, moderate, low, 

and very low—that are applied to a body of evidence, not to individual studies. In the context of a systematic review, quality reflects our 
confidence that the estimates of the effect are correct. In the context of recommendations, quality reflects our confidence that the effect 
estimates are adequate to support a particular recommendation. Randomized trials begin as high-quality evidence, observational studies 
as low quality. "Quality" as used in GRADE means more than risk of bias and so may also be compromised by imprecision, inconsistency, 

indirectness of study results, and publication bias. In addition, several factors can increase our confidence in an estimate of effect. GRADE 

provides a systematic approach for considering and reporting each of these factors. GRADE separates the process of assessing quality of 

evidence from the process of making recommendations. Judgments about the strength of a recommendation depend on more than just the 

quality of evidence. © 2011 Elsevier Inc. All rights reserved. 

Keywords: Quality assessment; Body of evidence; Imprecision; Indirectness; Inconsistency; Publication bias 

1. Introduction 

In the two previous articles in this series, we introduced 
GRADE; provided an overview of the GRADE process for 
developing recommendations and the final outputs of that 
process, the evidence profile, and Summary of Findings 
table; and described the process for framing questions 
and identifying outcomes [1,2]. In this third article, we will 
introduce GRADE's approach to rating the quality of evi-
dence. The goal is to provide a conceptual overview of 

The GRADE system has been developed by the GRADE Working 
Group. The named authors drafted and revised this article. A complete list 
of contributors to this series can be found on the Journal of Clinical 
Epidemiology Web site. 

* Corresponding author. Oregon Evidence-based Practice Center, 

OHSU-BICC, 3181 SW Sam Jackson Park Rd., Portland, OR 97239, 
USA. Tel.: 503-220-8262 x54487; fax: 503-418-3332. 

E-mail address: balshemh@ohsu.edu (H. Balshem). 

0895-4356/8 - see front matter © 2011 Elsevier Inc. All rights reserved. 
doi: lo.I0l6/j.jclinepi.2010.07.015 

the approach. A more detailed description, accompanied 
by examples, will follow in articles dealing with factors 
that may lead to rating down or rating up the quality of 
evidence [3-7]. 

2. What we do not mean by quality of evidence 

In discussions of quality of evidence, confusion often 
arises between evidence and opinion and between quality 
of evidence and strength of recommendations. We, there-
fore, begin by explaining what we do not mean by quality 
of evidence. 

3. Opinion is not evidence 

In the absence of high-quality evidence, clinicians must 
look to lower quality evidence to guide their decisions. 
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Key Points 

• GRADE provides a framework for assessing qual-
ity that encourages transparency and an explicit ac-
counting of the judgments made. 

• GRADE distinguishes between quality assessment 
conducted as part of a systematic review and that 
undertaken as part of guideline development. 

• The optimal application of GRADE requires 
systematic review of the impact of alternative 
management strategies on all patient-important 
outcomes. 

• Information about study limitations, imprecision, 
inconsistency, indirectness, and publication bias 
is necessary for decision makers, clinicians, and 
patients to understand and have confidence in the 
assessment of quality and estimate of effect size. 

Confusion arises when, in such situations, guideline devel-
opers classify "expert opinion" as a type of evidence. 
Developing recommendations always requires the opinion 
of experts, the basis of which includes experience with pa-
tients, an understanding of biology and mechanism, and 
knowledge and understanding of preclinical and early 
clinical research as well as of the results of randomized 
clinical trials and observational studies. Guideline devel-
opers should always engage experts to help understand 
the evidence; they must also uncover and make clear the 
evidence that underlies the experts' opinions and rate the 
quality of that evidence, not the opinions that follow from 
the evidence and its interpretation. 
An example illustrates the difference between evidence 

and expert opinion. Suppose that during attending rounds 
with medical students and residents, an endocrinologist ex-
plains the rationale for tight glycemic control in diabetes. 
Table 1 shows the two assertions he makes and the evidence 
he cites to support them. The evidence he cites for opinion 1 is 
exclusively his personal clinical experience. For opinion 2, 
he cites his own experience and refers (with no more than 
a general statement) to evidence from clinical research. 

It seems highly plausible that opinion 1 might reasonably 
be based on careful observation. If patients who complain of 
fatigue, polyuria, or other symptoms return in a few days 
saying they are better, initiation of treatment is the likeliest 
explanation. The phenomenon of a patient who had no com-
plaints returning, a few days later, to say how much better she 
is would be particularly memorable. Unfortunately, there are 
many other potential explanations of these observations. The 
endocrinologist's impression of the extent of patients' reports 
of benefit may be inaccurate, he may be forgetting many pa-
tients who failed to improve, or the apparent improvement in 
some patients may be because of natural history, placebo 

effects, leading questions on the part of the clinician, or the 
patient's desire to please. Without, at the very least, a rigorous 
and structured approach to data collection, we could consider 
the endocrinologist's report of his clinical experience (but not 
the opinion that he arrived at from his interpretation of that 
experience) as evidence from an uncontrolled case series 
and classify it as very low quality. 

Whereas the implicit study design underlying the 
evidence for opinion 1 is a before—after study, opinion 2 
suggests a parallel group comparison, which in this case 
has serious problems. If indeed his memory is accurate 
(patients with tighter control in his practice do achieve bet-
ter outcomes), the reason may be that their success in con-
trolling their glucose reflects differences in their underlying 
disease strongly associated with their likelihood of suffer-
ing complications. This risk of bias from unrecognized 
prognostic imbalance, as well as from the uncertainty and 
imprecision associated with the endocrinologist's memory 
of the events, would lead us again to classify his observa-
tions as very low quality evidence. 

4. A particular quality of evidence does not necessarily 
imply a particular strength of recommendation 

A second area of confusion relates to the distinction 
between assessing the quality of evidence and making a rec-
ommendation. Later articles in this series will provide a de-
tailed discussion of GRADE's approach to deciding on the 
direction and strength of recommendations. We note here 
the importance of GRADE's explicit separation of the 
process for assessing the quality of a body of evidence from 
the process for making recommendations based in part 
on those assessments. Although higher quality evidence is 
more likely to be associated with strong recommendations 
than lower quality evidence, a particular level of quality 
does not imply a particular strength of recommendation. 
Sometimes, low or very low quality evidence can lead to 
a strong recommendation. 

For instance, consider the decision to administer aspirin 
or acetaminophen to children with chicken pox. Observa-
tional studies have observed an association between aspirin 
administration and Reye's syndrome [8-11]. Because aspi-
rin and acetaminophen are similar in their analgesic and 
antipyretic effects, the low-quality evidence regarding the 
potential harms of aspirin does not preclude a strong rec-
ommendation for acetaminophen. 

Similarly, high-quality evidence does not necessarily im-
ply strong recommendations. For example, faced with a first 
deep venous thrombosis (DVT) with no obvious provoking 
factor patients must, after the first months of anticoagula-
tion, decide whether to continue taking warfarin long term. 
High-quality randomized controlled trials show that contin-
uous warfarin will decrease the risk of recurrent thrombosis 
but at the cost of increased risk of bleeding and inconve-
nience [12-15]. Because patients with varying values and 
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Table 1 

Expert opinion vs. evidence 

Expert opinion Evidence 

Tight control will make a patient feel better 

Tight control will reduce the long-term 

risk of developing kidney disease, 
neuropathy, and blindness 

"In my 20 years in practice I have started treatment for newly diagnosed diabetes many times. I almost 

always see these patients back a week or so after starting treatment, and the great majority say they feel 

much better than they did before. Even a patient who denied having any complaints or symptoms will 
come back and say she has more energy, particularly in the afternoons, and will marvel at how much better 

she feels in general." 

"I institute tight control on every patient—I believe they all deserve the best possible treatment—so I have a 
lot of experience with this. I have many patients who have been with me for a decade, or even several 

decades, and who take their medicine faithfully and have great blood sugars. These patients also have very 

few complications. On the other hand, I have a lot of patients who have terrible control and develop 

complications early on. Also, there are a lot of studies showing that tight control reduces the risk of 
complications." 

preferences are likely to make different choices, guideline 
panels addressing whether patients should continue or 
terminate warfarin may—despite the high-quality evidence— 
offer a weak recommendation. 

5. So what do we mean by "quality of evidence"? 

GRADE distinguishes between quality assessment con-
ducted as part of a systematic review and that undertaken 
in the process of guideline development. We, therefore, 
provide two definitions of "quality of evidence." 

The optimal application of GRADE requires systematic 
reviews of the impact of alternative management ap-
proaches on all patient-important outcomes [1]. In the 
context of a systematic review, the ratings of the quality 
of evidence reflect the extent of our confidence that the 
estimates of the effect are correct. In the context of making 
recommendations, the quality ratings reflect the extent of 
our confidence that the estimates of an effect are adequate 
to support a particular decision or recommendation. 

The reason for the different definitions is that the conduct 
of systematic reviews does not include processes required for 
making rigorous recommendations. In particular, unless the 
systematic review team includes members who will use the 
review as part of guideline development, authors of system-
atic reviews are, generally, not in a position to weigh the 
trade-offs between the desirable and undesirable conse-
quences of adhering to a recommendation. Relevant stake-
holders are in a better position to make these judgments. 
For example, in the DVT case described earlier, a systematic 
review might provide reliable estimates of the magnitude of 
effect and associated confidence intervals (CIs) for symp-
tomatic thromboembolism and bleeding and the mortality as-
sociated with both of these events, but the reviewers who 
wrote it would not be able to provide reliable judgments 
about whether the benefit of warfarin treatment is worth the 
risk. Such judgments must also include considerations of 
values, cost, and pertinent stakeholder input. 

On the other hand, a guideline (or a clinician applying 
the evidence from a systematic review) must assess the 
quality of the evidence in the context of the decision 

regarding anticoagulation. In considering this trade-off, 
a guideline panel must decide whether or not to recommend 
anticoagulation (and the strength of that recommendation) 
in light of the effect on the risk of symptomatic thrombo-
embolism, their confidence in the effect estimates, and 
the corresponding risks and confidence in estimates of seri-
ous bleeding. Although the processes for assessing quality 
are the same, authors of systematic reviews and authors 
of guidelines will apply the criteria differently. We will 
highlight this different application of criteria in the fifth 
article in this series, which addresses the assessment of 
precision in rating the quality of the evidence [5]. 

6. Quality in GRADE means more than risk of bias 

In the clinical epidemiological literature, when used at 
an, "quality" commonly refers to a judgment on the inter-
nal validity (i.e., risk of bias) of an individual study. To ar-

rive at a rating, reviewers consider features in controlled 
trials such as randomization, allocation concealment, blind-
ing, and use of intention to treat analysis. In observational 
studies, they consider appropriate measurement of exposure 
and outcome as well as appropriate control of confounding; 
in both controlled trials and observational studies, they con-
sider loss to follow-up and may consider other aspects of 
design, conduct, and analysis that influence the risk of bias. 
GRADE judgments refer not to individual studies but to 

a body of evidence, and quality, as used in GRADE, means 
more than risk of bias. A body of evidence (for instance, 
a number of well-designed and executed trials) may be 
associated with a low risk of bias, but our confidence in 

effect estimates may be compromised by a number of other 
factors (imprecision, inconsistency, indirectness, and publi-
cation bias). There are also factors, particularly relevant to 
observational studies, that may lead to rating up quality, 
including the magnitude of treatment effect and the pres-
ence of a dose—response gradient. 

GRADE's specific uses of the terms "quality" and "risk 
of bias" (labeled "study limitations" in previous GRADE 
publications) require authors to take care in using these 
terms when they describe their findings and reasoning in 
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Table 2 

Significance of the four levels of evidence 

Quality level Current definition Previous definition 

High 

Moderate 

Low 

Very low We have very little confidence in the effect estimate: The true effect 

is likely to be substantially different from the estimate of effect 

We are very confident that the true effect lies close to that of the 
estimate of the effect 

We are moderately confident in the effect estimate: The true effect 

is likely to be close to the estimate of the effect, but there is a 

possibility that it is substantially different 
Our confidence in the effect estimate is limited: The true effect may 

be substantially different from the estimate of the effect 

Further research is very unlikely to change our confidence in the 

estimate of effect 

Further research is likely to have an important impact on our 
confidence in the estimate of effect and may change the estimate 

Further research is very likely to have an important impact on our 

confidence in the estimate of effect and is likely to change the 
estimate 

Any estimate of effect is very uncertain 

the context of a systematic review or guideline. Well-
conducted studies may be part of a body of evidence rated 
low quality because they only provide indirect or imprecise 
evidence for the question of interest. Although clinical 
epidemiologists and others have attributed other meanings 
to the word "quality" (typically risk of bias), we believe 
the meaning described here corresponds more closely to 
the common and nontechnical understanding of "quality." 

7. GRADE specifies four categories for the quality 
of a body of evidence 

Although the quality of evidence represents a continuum, 
the GRADE approach results in an assessment of the 
quality of a body of evidence as high, moderate, low, or 
very low. Table 2 presents what GRADE means by each 
of these four categories and contrasts their current defini-
tion with the previous definition [16], which focused on 
the implications of the levels of evidence for future 
research (the lower the quality, the more likely further 
research would change our confidence in the estimates, 
and the estimates themselves). The earlier characterization 
has been criticized—we believe legitimately—because 
there are many situations in which we cannot expect higher 

Table 3 

A summary of GRADE's approach to rating quality of evidence 

quality evidence to be forthcoming. We, nevertheless, con-
sider the prior characterization of quality to provide an al-
ternative under circumstances when obtaining new 
compelling evidence is plausible. 

8. Arriving at a quality rating 

When we speak of evaluating quality, we are referring to 
an overall rating for each important outcome across studies. 
As discussed in the previous article in this series that 
addressed the framing of the question [2], before assessing 
the quality of the evidence, systematic reviewers and 
guideline developers should identify all potential patient-
important outcomes, including benefits, harms, and costs. 
Reviewers will then assess the quality of evidence for each 
important outcome. 

Table 3 summarizes GRADE's approach to rating 
the quality of evidence, which begins with the study design 
(trials or observational studies) and then addresses five rea-
sons to possibly rate down the quality of evidence and three 
to possibly rate up the quality. Subsequent articles in this 
series will address, in detail, the meaning and use of each 
of these criteria. Here, we discuss why these criteria, in 
particular, have been identified as important in assessing 
the quality of a body of evidence. 

Initial quality of a body of 

Study design evidence Lower if Higher if Quality of a body of evidence 

Randomized High i  Risk of Bias 

trials —1 Serious 

—2 Very serious 

Inconsistency 

—I Serious 
Observational Low i  —2 Very serious 

studies Indirectness 

—1 Serious 

—2 Very serious 

Imprecision 

—1 Serious 

—2 Very serious 

Publication bias 

—1 Likely 

—2 Very likely 

Large effect 

+1 Large 

+2 Very large 

Dose response 

+1 Evidence 
of a gradient 

All plausible residual 

confounding 

+1 Would reduce a 
demonstrated effect 

-i-I Would suggest a spurious 
effect if no effect was 

observed 

High (four plus: e (D) 

Moderate (three plus: B B B 0) 

Low (two plus: B B 00) 

Very low (one plus: B 000) 
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9. Rationale for using GRADE's definition of quality 

To be useful to decision makers, clinicians, and patients, 
systematic reviews must provide not only an estimate of 
effect for each outcome but also the information needed 
to judge whether these estimates are likely to be correct. 
What information about the studies in a review affects 
our confidence that the estimate of an effect is correct? 

To answer this question, consider an example. Suppose 
you are told that a recent Cochrane review reported that, 
in patients with chronic pain, the number needed to treat 
(NNT) for clinical success with topical salicylates was 6 
(95% Cl = 4-13) compared with placebo. What additional 
information would you seek to help you decide whether to 
believe this estimate and how to apply it? 

The most obvious questions might be the following: how 
many studies were pooled to get this estimate; how many 
patients did they include; and how wide were the CIs 
around the effect estimate? Were they randomized con-
trolled trials? Did the studies have important limitations, 
such as lack of blinding or large or differential loss to 
follow-up in the compared groups? The questions thus far 
relate to GRADE categories of imprecision and risk of bias. 

But there are also other important questions. Is there ev-
idence that more studies of this treatment were conducted, 
but some were inaccessible to the reviewers? If so, how 
likely is it that the results of the review reflect the overall 
experience with this treatment? Did the trials have similar 
or widely varying results? Was the outcome measured at 
an appropriate time, or were the studies too short in dura-
tion to have much relevance? What part of the body was in-
volved in the interventions (and thus, to what part of the 
body can we confidently apply these results)? These latter 
questions refer to the GRADE categories of publication 
bias, inconsistency, and indirectness. Without answers to 
(or at least information about) these questions, it is not 
possible to determine how much confidence to attach to 
the reported NNT and CIs. 
GRADE identified its five categories—risk of bias, 

imprecision, inconsistency, indirectness, and publication 
bias—because they address nearly all issues that bear on 
the quality of evidence. For any given question, moreover, 
information about each of these categories is likely to be 
essential to judge whether the estimate is likely to be 
correct. These categories were arrived at through a case-
based process by members of GRADE, who identified 
a broad range of issues and factors related to the assessment 
of the quality of studies. All potential factors were consid-
ered, and through an iterative process of discussion and 
review, concerns were scrutinized and solutions narrowed 
by consensus to these five categories. 

GRADE's approach to quality implies that every system-
atic review should provide information about each of the cat-
egories (and any other pertinent issues in a particular case). 
Decision makers, whether they are guideline developers or 
clinicians, find it difficult to use a systematic review that does 
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not provide this information. Good systematic reviews and 
clinical practice guidelines have commonly emphasized ap-
praisal of the risk of bias (study limitations) using explicit cri-
teria. Often, however, the focus has been on assessments 
across outcomes for each study rather than on each important 
outcome across studies. Assessment of other factors that de-
termine how much confidence can be placed in estimates of 
effect has often been lacking. Before the adoption of 
GRADE, standards for reporting systematic reviews have 
not made clear how this information should be presented. 
GRADE provides a structure for systematic reviews and clin-
ical practice guidelines to ensure they address the key ques-
tions that are pertinent to rating the quality of the evidence for 
all outcomes relevant to a particular question in a consistent 
systematic manner. 

10. Conclusion 

In closing, we caution against a mechanistic approach 
toward the application of the criteria for rating the quality 
of the evidence up or down. Although GRADE suggests 
the initial separate consideration of five categories of 
reasons for rating down the quality of evidence, and three 
categories for rating up, with a yes/no decision regarding 
rating up or down in each case, the final rating of overall 
evidence quality occurs in a continuum of confidence in 
the validity, precision, consistency, and applicability of 
the estimates. Fundamentally, the assessment of evidence 
quality is a subjective process, and GRADE should not 
be seen as obviating the need for or minimizing the impor-
tance of judgment or as suggesting that quality can be 
objectively determined. 

As we repeatedly stress throughout this series, use of 
GRADE will not guarantee consistency in assessment, 

whether of the quality of evidence or of the strength of 
recommendations. There will be cases in which competent 
reviewers will have honest and legitimate disagreement 
about the interpretation of evidence. In such cases, the 
merit of GRADE is that it provides a framework that guides 
one through the critical components of this assessment 
and an approach to analysis and communication that 
encourages transparency and an explicit accounting of the 
judgments involved. 
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Abstract 

In the GRADE approach, randomized trials start as high-quality evidence and observational studies as low-quality evidence, but both 

can be rated down if most of the relevant evidence comes from studies that suffer from a high risk of bias. Well-established limitations of 

randomized trials include failure to conceal allocation, failure to blind, loss to follow-up, and failure to appropriately consider the intention-

to-treat principle. More recently recognized limitations include stopping early for apparent benefit and selective reporting of outcomes 

according to the results. Key limitations of observational studies include use of inappropriate controls and failure to adequately adjust 

for prognostic imbalance. Risk of bias may vary across outcomes (e.g., loss to follow-up may be far less for all-cause mortality than 

for quality of life), a consideration that many systematic reviews ignore. In deciding whether to rate down for risk of bias—whether for 

randomized trials or observational studies—authors should not take an approach that averages across studies. Rather, for any individual 

outcome, when there are some studies with a high risk, and some with a low risk of bias, they should consider including only the studies 

with a lower risk of bias. © 2011 Elsevier Inc. All rights reserved. 
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1. Introduction 

In three previous articles in our series describing the 
GRADE system of rating the quality of evidence and grading 
the strength of recommendations, we have described the pro-
cess of framing the question and introduced GRADE's 
approach to rating the quality of evidence. This fourth article 
deals with one of the five categories of reasons for rating 
down the quality of evidence, study limitations (risk of bias). 
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Key points 

• In the GRADE approach, both randomized trials 
(which start as high quality evidence) and observa-
tional studies (which start as low quality evidence) 
can be rated down if relevant evidence comes from 
studies that suffer from a high risk of bias. 

• Risk of bias can differ across outcomes when, for 
instance, each outcome is informed by a different 
subset of studies (e.g. mortality from some trials, 
quality of life from others). 

• Current systematic reviews are often limited in 
their usefulness for guidelines because they rate 
risk of bias by studies across outcomes rather than 
by outcome across studies. 

2. Rating down quality for risk of bias 

Both randomized controlled trials (RCTs) and observa-
tional studies may incur additional risk of misleading results 
if they are flawed in their design or conduct—what other pub-
lications refer to as problems with "validity" or "internal 
validity" and we label "study limitations" or "risk of bias." 

3. Study limitations in randomized trials 

Readers can refer to many authoritative discussions of the 
study limitations that often afflict RCTs (Table 1). Two of 
these discussions are particularly consistent with GRADE's 
conceptualization, which include a focus on outcome speci-
ficity (i.e., the focus of risk of bias is not the individual study 
but rather the individual outcome, and quality can differ 
across outcomes in individual trials, or a series of trials 
[1,2]). We shall highlight three of the criteria in Table 1. 
The importance of the first of these, stopping early for benefit, 

Table 1 

Study limitations in randomized trials 

has only recently been recognized. Recent evidence has also 
emerged regarding the second, selective outcome reporting 
[3,4]. Furthermore, the positioning of selective outcome 
reporting in taxonomies of bias can be confusing. Some 
may intuitively think it should be categorized with publica-
tion bias, rather than as an issue of risk of bias within individ-
ual studies. Finally, we highlight loss to follow-up because it 
is often misunderstood. 

Before we do so, however, we note one additional issue. 
Recent evidence suggests that bias associated with lack of 
blinding and lack of concealment may be greater in trials with 
subjective outcomes [5]. Systematic review authors and 
guideline developers should consider this evidence when 
making decisions about rating down quality for risk of bias. 

4. Stopping early for benefit 

Theoretical consideration [6], simulations [7], and 
empirical evidence [8] all suggest that trials stopped early 
for benefit overestimate treatment effects. The most recent 
empirical work suggests that in the real world, formal stop-
ping rules do not reduce this bias, that it is evident in stopped 
early trials with less than 500 events and that on average the 
ratio of relative risks in trials stopped early vs. the best esti-
mate of the truth (trials not stopped early) is 0.71 [9]. 

Because in most cases the major contributor to the overes-
timation of treatment effects in trials stopped early for benefit 
is chance, including stopping early as a source of bias is ques-
tionable. Nevertheless, the presence of stopped early trials, 
particularly when they contribute substantial weight in 
a meta-analysis, should alert systematic review authors and 
guideline developers to the possibility of a substantial overes-
timate of treatment effect. Systematic reviews should provide 
sensitivity analyses of results including and excluding studies 
that stopped early for benefit; if estimates differ appreciably, 
those restricted to the trials that did not stop early should be 
considered the more credible. When evidence comes 

1. Lack of allocation concealment 

Those enrolling patients are aware of the group (or period in a crossover trial) to which the next enrolled patient will be allocated (major problem in 
"pseudo" or "quasi" randomized trials with allocation by day of week, birth date, chart number, etc) 

2. Lack of blinding 

Patient, care givers, those recording outcomes, those adjudicating outcomes, or data analysts are aware of the arm to which patients are allocated (or the 
medication currently being received in a crossover trial) 

3. Incomplete accounting of patients and outcome events 

Loss to follow-up and failure to adhere to the intention-to-treat principle in superiority trials; or in noninferiority trials, loss to follow-up, and failure to 

conduct both analyses considering only those who adhered to treatment, and all patients for whom outcome data are available 

4. Selective outcome reporting bias 

Incomplete or absent reporting of some outcomes and not others on the basis of the results 

5. Other limitations 

Stopping early for benefit 

Use of unvalidated outcome measures (e.g., patient-reported outcomes) 

Carryover effects in crossover trial 

Recruitment bias in cluster-randomized trials 
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primarily or exclusively from trials stopped early for benefit, 
authors should infer that substantial overestimates are likely 
in trials with fewer than 500 events and that large overesti-
mates are likely in trials with fewer than 200 events [91. 

5. Selective outcome reporting 

When authors or study sponsors selectively report positive 
outcomes and analyses within a trial, critics have used the 
label "selective outcome reporting." Recent evidence sug-
gests that selective outcome reporting, which tends to pro-
duce overestimates of the intervention effects, may be 
widespread [4,10-13]. 

For example, a systematic review of the effects of testos-
terone on erection satisfaction in men with low testosterone 
identified four eligible trials [14]. The largest trial's results 
were reported only as "not significant" and could not, there-
fore, contribute to the meta-analysis. Data from the three 
smaller trials suggested a large treatment effect (1.3 standard 
deviations, 95% confidence interval 0.2, 2.3). The review 
authors ultimately obtained the complete data from the larger 
trial: after including the less impressive results of the large 
trial, the magnitude of the effect was smaller and no longer 
statistically significant (0.8 standard deviations, 95% confi-
dence interval —0.05, 1.63) [15]. 

The Cochrane handbook suggests that definitive evidence 
that selective reporting has not occurred requires access to 
a protocol developed before the study was undertaken [2]. 
Selective reporting is present if authors acknowledge prespe-
cified outcomes that they fail to report or report outcomes 
incompletely such that they cannot be included in a meta-
analysis. One should suspect reporting bias if the study report 
fails to include results for a key outcome that one would 
expect to see in such a study or if composite outcomes are 
presented without the individual component outcomes. 

Note that within the GRADE framework, which rates the 
quality of a body of evidence, suspicion of selective reporting 
bias in a number of included studies may lead to rating down 
of quality of the body of evidence. For instance, in the testos-
terone example above, had the authors not obtained the miss-
ing data, they would have considered rating down the body of 
evidence for the selective reporting bias suspected in the 
largest study. 

6. Loss to follow-up 

Historically, methodologists have sometimes suggested 
arbitrary thresholds for acceptable loss to follow-up (e.g., 
less than 20%). The significance of particular rates of loss 
to follow-up, however, varies widely and is dependent on 
the relation between loss to follow-up and number of events. 
For instance, loss to follow-up of 5% in both intervention 
and control groups would entail little threat of bias if event 
rates were 20% and 40% in intervention and control groups, 
respectively. If event rates were 2% and 4%, however, con-
cern with 5% loss to follow-up is much greater. 

To state this as a general rule, the higher the proportion 
lost to follow-up in relation to intervention and control 
event rates, and differences between intervention and con-
trol groups, the greater the threat of bias. Even with rela-
tively high rates of loss to follow-up, however, bias will 
result only if the number lost is imbalanced between groups 
or the relationship between loss to follow-up and the likeli-
hood of events differs between intervention and control 
groups. Unfortunately, we never know if the relationship 
between loss to follow-up and the likelihood of events does 
or does not differ in intervention and control groups; large 
loss to follow-up in relation to the number of events always, 
therefore, raises the issue of a serious threat of bias. 

The issue is conceptually identical with continuous out-
comes: Was the loss to follow-up such that reasonable 
assumptions about differences in outcomes among those lost 
to follow-up in intervention and control groups could change 
the overall results in an important way? One can test a variety 
of assumptions about rates of events in those lost to follow-up 
when the outcome is a binary variable. One can also conduct 
such sensitivity analyses when the data are continuous, al-
though the statistical modeling is more challenging. 

7. Study limitations in observational studies 

Systematic reviews of tools to assess the methodological 
quality of nonrandomized studies have identified more than 
200 checklists and instruments [16-19]. Table 2 summa-
rizes key criteria for observational studies that reflect the 
contents of these checklists. Judgments associated with 
assessing study limitations in observational studies are 
often complex; here, we address two key issues that arise 
in assessing risk of bias. 

7.1. Case series: the problem of missing internal controls 

Ideally, observational studies will choose contemporane-
ous comparison groups that, as far as possible, differ from 
intervention groups only in the decision (typically by 

Table 2 

Study limitations in observational studies 

1. Failure to develop and apply appropriate eligibility criteria (inclusion of 

control population) 

Under- or overmatching in case—control studies 

Selection of exposed and unexposed in cohort studies from different 

populations 

2. Flawed measurement of both exposure and outcome 

Differences in measurement of exposure (e.g., recall bias in case— 
control studies) 

Differential surveillance for outcome in exposed and unexposed in 
cohort studies 

3. Failure to adequately control confounding 
Failure of accurate measurement of all known prognostic factors 

Failure to match for prognostic factors and/or lack of adjustment in 

statistical analysis 

4. Incomplete follow-up 
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patient or clinician) not to use the intervention. Researchers 
will enroll and observe intervention and comparison group 
patients in identical ways. This is the prototypical design 
using what might be called "internal controls"—internal, 
that is, to the study under conduct. 
An alternative approach is to study only patients exposed 

to the intervention—a design we refer to as a case series 
(others may use "single group cohort"). To make inferences 
regarding intervention effects, case series must still refer to 
results in a comparison group. In many case series, however, 
the source of comparison group results is implicit or unclear. 
Such vagueness raises serious questions about the prognostic 
similarity of intervention and comparison groups and will 
usually warrant rating down from low- to very low-quality 
evidence. For instance, in considering the relative impact of 
low—molecular weight heparin vs. unfractionated heparin 
in pregnant women, we find systematic reviews of the inci-
dence of bleeding in women receiving the former agent 
[20,21] but no direct comparisons with the latter. 

Thus, case series typically yield very low-quality evidence. 
There are, however, exceptions. Consider the question of the 
impact of routine colonoscopy vs. no screening for colon can-
cer on the rate of perforation associated with colonoscopy. 
Here, a large series of representative patients undergoing colo-
noscopy will provide high-quality evidence. When control 
rates are near zero, case series of representative patients (one 
might call these cohort studies) can provide high-quality evi-
dence of adverse effects associated with an intervention. One 
should not confuse these with isolated case reports of associa-
tions between exposures and rare adverse outcomes (as have, 
for instance, been reported with vaccine exposure). 

7.2. Dealing with prognostic imbalance 

Observational studies are at risk of bias because of differ-
ences in prognosis in exposed and unexposed populations; to 
the extent that the two groups come from the same time, 
place, and population, this risk of bias is diminished. Never-
theless, prognostic imbalance threatens the validity of all ob-
servational studies. If the available studies have failed to 
measure known important prognostic factors, have measured 
them badly, or have failed to take these factors into account in 
their analysis (by matching or statistical adjustment), review 
authors and guideline developers should consider rating 
down the quality of the evidence from low to very low. 

For example, a cohort study using a large administrative 
database demonstrated an increased risk of cancer-related 
mortality in diabetic patients using sulfonylureas or insulin 
relative to metformin [22]. The investigators did not have 
data available and could, therefore, not adjust for key prog-
nostic variables, including smoking, family history of can-
cer, occupational exposure, dietary history, and exposure to 
pollutants. Thus, the study—and others like it that fail to 
adjust for key prognostic variables—provides only very 
low-quality evidence of a causal relation between the hypo-
glycemic agent and cancer deaths. 

8. Limitations of GRADE's approach to assessing risk 
of bias in individual studies 

GRADE's approach to assessing risk of bias shares two 
fundamental limitations with the very large number of 
alternative approaches. First, empirical evidence support-
ing the criteria is limited—attempts to show systematic 
difference between studies that meet and do not meet spe-
cific criteria have shown inconsistent results. Second, the 
relative weight one should put on the criteria remains 
uncertain. 

The GRADE approach is less comprehensive than many 
systems, emphasizing simplicity and parsimony over com-
pleteness. GRADE's approach does not provide a quantitative 
rating of risk of bias. Although such a rating has advantages, 
we share with the Cochrane Collaboration methodologists 
a reluctance to provide a risk of bias score that, by its nature, 
must make questionable assumptions about the relative 
extent of bias associated with individual items and fails to 
consider the context of the individual items. 

9. Summarizing study limitations must be outcome 
specific 

Sources of bias may vary in importance across out-
comes. Thus, within a single study, one may have higher 
quality evidence for one outcome than for another. For 
instance, RCTs of steroids for acute spinal cord injury mea-
sured both all-cause mortality and, based on a detailed 
physical examination, motor function [23-25]. Blinding 
of outcome assessors is irrelevant for mortality but crucial 
for motor function. Thus, as in this example, if the outcome 

assessors in the primary studies on which a guideline panel 
relies were not blinded, the panel might categorize evi-
dence for all-cause mortality as having no serious study 
limitations and rate down the evidence for motor function 
by one level on the basis of serious study limitations. 

10. Summarizing risk of bias requires consideration of 
all relevant evidence 

Every study addressing a particular outcome will differ, 
to some degree, in risk of bias. Review authors and guide-
line developers must make an overall judgment, consider-
ing all the evidence, whether quality of evidence for an 
outcome warrants rating down on the basis of study 
limitations. 

Table 3 presents the structure of GRADE's approach to 
study limitations in RCTs. The second column in Table 3 
presents the approach as applied to individual studies; the 
remaining columns refer to the entire body of evidence. 
Individual trials achieve a low risk of bias when most or 
all key criteria are met and any violations are not crucial. 
Studies that suffer from one crucial violation—a violation 
of crucial importance with regard to a point estimate (in the 
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Table 3 

Summarizing study limitations for randomized trials 

Extent of risk of bias Risk of bias within a study Risk of bias across studies 
Example of summary across 

Interpretation across studies' studies 

No serious limitations, do not 

downgrade 

Serious limitations, rate down 
one level (i.e., from high to 

moderate quality) 

Very serious limitations rate 

down two levels (i.e., from 
high to low quality or 

moderate to very low) 

Low risk of bias for all key 

criteria (Table 1) 

Crucial limitation for one 

criterion or some 

limitations for multiple 

criteria sufficient to lower 

ones confidence in the 

estimate of effect 

Crucial limitation for one or 
more criteria sufficient to 

substantially lower ones 

confidence in the estimate 
of effect 

Most information is from 

studies at low risk of bias 

Most information is from 

studies at moderate risk of 

bias 

Most information is from 
studies at high risk of bias 

High-quality evidence: the 

true effect lies close to that 

of the estimate of the effect 

Quality of evidence reduced 

from high- to moderate-

quality evidence: the true 
effect is likely to be close 

to the estimate of the 

effect, but there is a 

possibility that it is 
substantially different 

Quality of evidence reduced 

from high- to low-quality 

evidence: the true effect 

may be substantially 

different from the estimate 

of the effect 

Beta-blockers reduce 

mortality in patients with 

heart failure [26] 

Amodiaquine and SP together 

likely reduce treatment 

failures compared with SP 
alone in patients with 

malaria [27] 

Open discectomy may reduce 

symptoms after 1 yr 

compared with 

conservative treatment of 

lumbar disc prolapse [28] 

Abbreviation: SP, sulfadoxine-pyrimethamine. 

a This interpretation assumes no problems that necessitate rating down because of imprecision, inconsistency, indirectness, and publication bias. 

context of a systematic review) or decision (in the context 
of a guideline)—provide limited-quality evidence. When 
one or more crucial limitations substantially lower confi-
dence in a point estimate, a body of evidence provides only 
very limited support for inferences regarding the magnitude 
of a treatment effect. 

Table 3 illustrates that high-quality evidence is available 
when most studies from a body of evidence meet bias-
minimizing criteria. For example, of the 22 trials addressing 
the impact of beta-blockers on mortality in patients with heart 
failure, most, probably or certainly, used concealed alloca-
tion, all blinded at least some key groups, and follow up of 
randomized patients was almost complete [26]. 
GRADE considers a body of evidence of moderate quality 

when the best evidence comes from individual studies of 
moderate quality. For instance, we cannot be confident that, 
in patients with falciparum malaria, amodiaquine and 
sulfadoxine-pyrimethamine together reduce treatment fail-
ures compared with sulfadoxine-pyrimethamine alone be-
cause the apparent advantage of sulfadoxine-pyrimethamine 

was sensitive to assumptions regarding the event rate in those 
lost to follow-up in two of three studies [27]. 

Surgery vs. conservative treatment in the management of 
patients with lumbar disc prolapse provides an example of 
rating down two levels because of risk of bias in RCTs [28]. 

We are uncertain of the benefit of open disectomy in reduc-
ing symptoms after 1 year or longer because of very serious 
limitations in one trial of open disectomy compared with 
conservative treatment without a large number of early 
crossovers in both comparison groups. That trial suffered 
from inadequate concealment of allocation and unblinded 
assessment of outcome by potentially biased raters (sur-
geons) using unvalidated rating instruments (Table 4). 

11. Existing systematic reviews are often limited in 
summarizing study limitations across studies 

To rate overall quality of evidence with respect to an 
outcome, review authors and guideline developers must 

Table 4 

Quality assessment for open discectomy vs. conservative treatment (Gibson and Waddell [28]) 

Quality assessment 

No of patients (studies) Design Limitations Inconsistency Indirectness Imprecision Publication bia 

Putcqpie .poorbadyesuIt atjyrsurgeon rated _.. .. ... .. -. 

126 (1) RCT Very serious limitationsa Not relevant 

Pt •t2glq:_Tng• 
126(l) RCT Very serious limitationSa 

outcome: poor/bad result at 1Oyrsurgeon rated 

126(l) RCT Very serious limitations' 

Not relevant 

Not relevant 

No serious indirectness 

No serious indirectness 

No serious indirectness 

Serious imprecision' Unlikely 

Serious imprecisionb Unlikely 

Serious imprecision  Unlikely 

Abbreviation. RCT, randomized controlled trial. 
a Inadequate concealment of allocation and unblinded unvalidated assessment by the surgeon. 
b Wide confidence intervals and few events (16 or fewer). 
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consider and summarize study limitations considering all 
the evidence from multiple studies. For a guideline devel-
oper, using an existing systematic review would be the most 
efficient way to address this issue. 

Unfortunately, systematic reviews usually do not address 
all important outcomes, typically focusing on benefit and 
neglecting harm. For instance, one is required to go to sep-
arate reviews to assess the impact of beta-blockers on mor-
tality [26] and on quality of life [29]. No systematic review 
has addressed beta-blocker toxicity in heart failure patients. 

Review authors' usual practice of rating the quality of 
studies across outcomes, rather than separately for each 
outcome, further limits the usefulness of existing system-
atic reviews for guideline developers. This approach be-
comes even more problematic when review authors use 
summary measures that aggregate across quality criteria 
(e.g., allocation concealment, blinding, loss to follow-up) 
to provide a single score. These measures are often limited 
in that they focus on quality of reporting rather than on the 
design and conduct of the study [30]. Furthermore, they 
tend to be unreliable and less closely correlated with out-
come than individual quality components [31-33]. These 
problems arise, at least in part, because calculating a sum-
mary score inevitably involves assigning arbitrary weights 
to different criteria. 

Finally, systematic reviews that address individual com-
ponents of study limitations are often not comprehensive 
and fail to make transparent the judgments needed to eval-
uate study limitations. These judgments are often challeng-
ing, at least in part, because of inadequate reporting: just 
because a safeguard against bias is not reported does not 
mean it was neglected [34,35]. 

Thus, although systematic reviews are often extremely 
useful in identifying the relevant primary studies, members 
of guideline panels or their delegates must often review 
individual studies if they wish to ensure accurate ratings 
of study limitations for all relevant outcomes. As review 
authors increasingly adopt the GRADE approach (and in 
particular as Cochrane review authors do so in combination 
with using the Cochrane risk of bias tool), the situation will 
improve. 

12. What to do when there is only one RCT 

Many people are uncomfortable designating a single 
RCT as high-quality evidence. Given the many instances 
in which the first positive report has not held up under sub-
sequent investigation, this discomfort is warranted. On the 
other hand, automatically rating down quality when there is 
a single study is not appropriate. A single, very large, rig-
orously planned and conducted multicentre RCT may pro-
vide high-quality evidence. GRADE suggests especially 
careful scrutiny of all relevant issues (risk of bias, preci-
sion, directness, and publication bias) when only a single 
RCT addresses a particular question. 

13. Moving from Cochrane risk of bias tables in 
individual studies to rating quality of evidence 
across studies 

Moving from 6 risk of bias criteria for each individual 
study to a judgment about rating down for quality of evi-
dence for risk of bias across a group of studies addressing 
a particular outcome presents challenges. We suggest the 
following principles. 

First, in deciding on the overall quality of evidence, one 
does not average across studies (for instance if some studies 
have no serious limitations, some serious limitations, and 
some very serious limitations, one does not automatically rate 
quality down by one level because of an average rating of 
serious limitations). Rather, judicious consideration of the 
contribution of each study, with a general guide to focus on 
the high-quality studies (as we will illustrate), is warranted. 

Second, this judicious consideration requires evaluating 
the extent to which each trial contributes toward the estimate 
of magnitude of effect. This contribution will usually reflect 
study sample size and number of outcome events—larger tri-
als with many events will contribute more, much larger trials 
with many more events will contribute much more. 

Third, one should be conservative in the judgment of rat-
ing down. That is, one should be confident that there is sub-
stantial risk of bias across most of the body of available 
evidence before one rates down for risk of bias. 

Fourth, the risk of bias should be considered in the con-
text of other limitations. If, for instance, reviewers find 
themselves in a close-call situation with respect to two 
quality issues (risk of bias and, say, precision), we suggest 
rating down for at least one of the two. 

Fifth, notwithstanding the first four principles, reviewers 
will face close-call situations. They should both acknowl-
edge that they are in such a situation, make it explicit 
why they think this is the case, and make the reasons for 
their ultimate judgment apparent. 

14. Application of principles 

A systematic review of flavonoids to treat pain and 
bleeding associated with hemorrhoids [36], with respect 
to the primary outcome of persisting symptoms, most trials 
did not provide sufficient information to determine whether 
randomization was concealed, the majority violated the 
intention-to-treat principle and did not provide the data 
allowing the appropriate analysis (Table 5), and none used 
a validated symptom measure. On the other hand, most 
authors described their trials as double blind, and although 
concealment and blinding are different concepts, blinded 
trials of drugs are very likely to be concealed [34] 
(Table 5). Because the questionnaires appeared simple 
and transparent, and because of the blinding of the studies, 
we would be hesitant to consider lack of validation intro-
ducing a serious risk of bias. 
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Table 5 

Risk of bias for measurement of symptoms in studies of flavonoids in patients with hemorrhoids 

Study' Randomization 

Allocation 

concealment Blinding 

Loss to follow-up'/IT 

principle observed 

or per protocol analysis Other 

Dimitroulopoulos D, 2005 

Misra MC, 2000 

Godeberge P, 1994 

Cospite M, 1994 

Chauvenet-M, 1994 

Ho Y-H, 2000 

Thanapongsathorn W, 1992 

Titapant V, 2001 

Wijayanegara H, 1992 

Annoni F, 1986 

Thorp RH, 1970 

Clyne MB, 1967 

Simiatamby CS, 1973 

Trochet JP, 1992 

Adequate  

Computer-generated 
random numbersb 

Adequate 

Computer-generated 

random numbers' 
Adequateb 

Unclear 

Unclear 

Sealed opaque 

envelopes5 

Adequate 

Sealed opaque 
envelopesb 

Adequate 

Sealed opaque 

envelopes' 

Unclear 

Unclear 

Described as single blind 

Care givers, patients, and 

data collectors blinded' 
Patients and physicians5 

Described as double blind 

Placebo identical appearance 

Patients, physician-investigator, 

data manager, statistician, 

and authors blinded 

Unclear 

Described as double blind 

Unclear 

Adequate Adequate All parties blinded" 

Drawing of sealed Sealed opaque 

opaque envelopes" envelopes 

Unclear Unclear 

Unclear 

Unclear 

Unclear 

Unclear 

Bottles numbered 

consecutively in 

accordance to 

random tables 

Unclear 

Randomized by 

blocks of three 

(method unclear) 

Unclear 

Unclear 

Unclear 

Unclear 

Unclear 

Unclear 

Unclear 

Unclear 

Described as double blind 

Unclear 

Described as double blind 

Placebo identical appearance 
Unclear 

Described as double blind 

Unclear 

Described as double blind 

Placebo identical appearance 

Physicians and patients blinded 

Described as double blind 

Placebo identical appearance 

Physicians and patients blinded 
Described as double blind 

Placebo identical appearance 

3%/protocol 

2%/protocol 

6%/protocol 

12%/IT 

11%/protocol 

0%/IT 

12%/protocol 

12%/protocol 

3%/protocol 

Unvalidated symptom 
measure 

Unvalidated symptom 

measure 

Unvalidated symptom 

measure 

Unvalidated symptom 
measure 

Unvalidated symptom 
measure 

Unvalidated symptom 

measure 

Unvalidated symptom 

measure 

Unvalidated symptom 

measure 

Uncertain/unclear Unvalidated symptom 
measure 

20%/protocol Unvalidated symptom 

measure 

Uncertain/protocol Unvalidated symptom 

measure 

Physicians and patients blinded 53%/protocol 

Described as double blind 

Physicians blinded Uncertain/IT 
Placebo identical appearance 

Unvalidated symptom 

measure 

Unvalidated symptom 
measure 

Abbreviation: IT, intention-to-treat principle observed. 

a No important differences in rate of loss to follow-up between flavonoid and control groups in any study. 
b Data provided by authors. 

For full citation of the references cited in this table, see Alonso-Coello et al.[36] 

Nevertheless, in light of these study limitations, one 
might consider focusing on the highest quality trials. Sub-
stantial precision would, however, be lost (requiring rating 
down for imprecision), and the quality of the trials did not 
explain variability in results (i.e., the magnitude of effect 
was similar in the methodologically stronger and weaker 
studies). Both considerations argue for basing an estimate 
on the results of all RCTs. 

In our view, this represents a borderline situation in 
which it would be reasonable either to rate down for risk 
of bias or not to do so. This illustrates that the great merit 
of GRADE is not that it ensures consistency of conclusions 
but that it requires explicit and transparent judgments. 

Considering these issues in isolation, and following the 
principles articulated above, however, we would be inclined 
not to rate down for quality for risk of bias. 

The possibility of discrepant judgments between intelli-
gent and well-informed review authors is more than theoret-
ical. A number of RCTs have evaluated the extent to which 
graduated pressure stockings can prevent deep venous throm-
bosis (DVT) in airline passengers taking long flights. 
Cochrane review authors concluded that the studies provided 
high-quality evidence for DVT prevention [37]. In contrast, 
a group of thrombosis experts involved in producing a guide-
line concluded that because of use of an unreliable method of 
diagnosing DVT, and lack of blinding, the evidence was of 
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low quality [38]. Even after direct contact and discussion, 
each group adhered to its own position—and it remains pos-
sible that either group is correct. 

Three RCTs addressing the impact of 24-hour administra-
tion of high-dose corticosteroids on motor function in 
patients with acute spinal cord injury illustrate another prin-
ciple of aggregation [23-25]. Although the degree of limita-
tions is in fact a continuum (as Fig. 1 illustrates), GRADE 
simplifies the process by categorizing these studies—or any 
other study—as having "no serious limitations," "serious 
limitations," or "very serious limitations" (as in Table 3). 

The first of the three trials (Bracken in Fig. 1), which 
included 127 patients treated within 8 hours of injury, 
ensured allocation concealment through central randomiza-
tion, almost certainly blinded patients, clinicians, and those 
measuring motor function, and lost 5% of patients to 
follow-up at 1 year [23]. The flaws in this RCT are sufficiently 
minor to allow classification as "no serious limitations." 

The second trial (Pointillart et al. [25] in Fig. 1) was 
unlikely to have concealed allocation, did blind those assess-
ing outcome (but not patients or clinicians), and lost only one 
of 106 patients to follow-up. Here, quality falls in an interme-
diate range, and classification as either "no serious limita-
tions" or "serious limitations" may be appropriate. The 
third trial (Otani et al. [241 in Fig. 1), which included 158 
patients, almost certainly failed to conceal allocation, used 
no blinding, and lost 26% of patients to follow-up, many 
more in the steroid group than the control group. This third 
trial is probably best classified as having "very serious 
limitations." 

Considering these three RCTs, should one rate down 
for design and implementation with respect to the motor 
function outcome? If we considered only the first two 
trials, the answer would be no. Therefore, the review 
authors must decide either to exclude the third trial (thereby 
only including trials with few limitations) or include it 
based on a judgment that overall there is a low risk of bias 
(because most of the evidence comes from trials with few 
limitations) despite the contribution of the trial with very 
serious limitations to the overall estimate of effect. This 
example illustrates that averaging across studies will not 
be the right approach. 

Bracken 

0  I 100 

Likely very biased 

0 

0 

Pointillart 

unbiased 

Otani 

100 

100 

Fig. 1. Validity of three randomized controlled trials addressing the effect 

of steroids on motor function in acute spinal cord injury. 

15. Recording judgments about study limitations 

One great merit of GRADE is its lucid categorization of 
factors that decrease quality of evidence and the resultant 
transparency of judgments. This transparency, however, 
requires careful documentation of judgments. Including 
a risk of bias table that summarizes key criteria used to 
assess study limitations for each outcome for each study 
helps ensure transparency. 

Table 5 presents an example of such a table. Note that 
the table focuses on only one outcome, symptoms. Each 
study will need only one line on such a table if, as in this 
case, there is only one important outcome or if each quality 
criterion is the same for every important outcome. Each 
outcome for which quality criteria differ in important ways 
will need a separate line. Outcomes may, for instance, differ 
for blinding (e.g., in surgical trials patients completing 
questionnaires measuring health-related quality of life 
may be unblinded, but adjudicators of cause-specific mor-
tality may be blinded) or loss to follow-up (e.g., greater loss 
to follow-up for quality of life than for all-cause mortality). 

Review authors and guideline developers can then sum-
marize their assessments across studies in a "quality assess-
ment" table to fully ensure the transparency of their 
judgments (Table 4). A footnote provides the reasoning 
behind the decision to rate down the quality of the evidence 
from high to low quality on the basis of study limitations 
(alternatively, one can very briefly summarize the key infor-
mation in a cell in the table). In this example, there was an 
additional concern about imprecision, which further 
decreases the quality of evidence from low to very low. We 
will describe guidelines for making judgments about impre-
cision (the risk of random error), in the sixth article in this 
series. 
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