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Knowing what works in health care is of highest importance 
for patients, healthcare providers, and other decision makers. The 
most reliable way to identify benefits and harms associated with 
various treatment options is a systematic review of comparative 
effectiveness research. Increasingly recognized for their importance, 
systematic reviews are now being sponsored and conducted by a 
number of organizations across the United States. When conducted 
well, a systematic review identifies, appraises, and synthesizes the 
available body of evidence for a specific clinical question. However, 
not all of these reviews meet the appropriate standards of quality 
and methodology. At the request of the U.S. Congress, the Institute 
of Medicine (IOM) undertook this study to develop a set of stan-
dards for conducting systematic reviews of comparative effective-
ness research. 

The report will have direct implications for implementation of 
the Patient Protection and Affordable Care Act of 2010. This law estab-
lished the first nonprofit, public–private Patient-Centered Outcomes 
Research Institute (PCORI). PCORI will be responsible for setting 
methodological standards for clinical effectiveness research, includ-
ing systematic reviews of research findings. I hope this study will 
support PCORI’s development of standards to ensure that system-
atic reviews meet a minimum level of objectivity, transparency, and 
scientific rigor. The IOM study should also help to inform other 

Foreword
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x	 FOREWORD

public sponsors of systematic reviews of comparative effectiveness 
research. 

To conduct this study, the Institute of Medicine convened a 
highly qualified committee with diverse backgrounds, ably led by 
Alfred Berg, chair, and Sally Morton, vice chair. The committee was 
assisted by dedicated IOM staff led by Jill Eden. This report draws 
on available evidence, review of expert guidance, and careful con-
sideration of alternative standards according to specified criteria. 
While this report presents an initial list of standards for improving 
the quality of publicly funded systematic reviews, it also calls for 
continued investment in methodological research to identify bet-
ter practices for future reviews. A companion report establishes 
standards for developing clinical practice guidelines. I hope these 
documents will help guide a robust systematic review enterprise for 
health in the United States. 

Harvey V. Fineberg, M.D., Ph.D.
President, Institute of Medicine
February 2011
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Page through any volume of a medical journal from the 1970s 
and read a clinical review. The authors are likely to be recognized as 
experts in the field, and the introduction will often open with “we 
reviewed the world’s medical literature,” moving on to reach clinical 
conclusions based as much on the experience and opinions of the 
authors as on the published evidence. Systematic literature searches, 
critical appraisal, quantitative meta-analysis, and documented path-
ways linking the evidence to reaching clinical conclusions were 
virtually unknown. Today’s explicit, scientifically rigorous, transpar-
ent, and publicly accountable systematic reviews (SRs) and clinical 
practice guidelines (CPGs) are the barely recognizable heirs to that 
earlier convention for giving clinical advice.

Enormous progress has been made by a large and growing 
international community of clinicians, methodologists, statisticians, 
and other stakeholders in developing SRs and CPGs, yet problems 
remain. There are many competing systems for evaluating and syn-
thesizing evidence, and there are no internationally agreed-upon 
standards for how to conduct an SR or create a CPG. In the United 
States, the decades-old interest in SRs and CPGs among public and 
private agencies is receiving a boost from the highlighting of the 
importance of both in debates about healthcare reform; a specific 
provision in the Medicare Improvements for Patients and Providers Act 
of 2008 brought two Institute of Medicine (IOM) committees into 
being, aimed at setting standards for SRs and CPGs. Furthermore, 
in the United States there is enormous interest in and high expecta-

Preface



Copyright © National Academy of Sciences. All rights reserved.

Finding What Works in Health Care:  Standards for Systematic Reviews
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tions for the newly created Patient-Centered Outcomes Research 
Institute, whose authorizing legislation specifically names SRs and 
CPGs as important components in developing a national program 
of comparative effectiveness research.

As both SR and CPG reports indicate, the term “standard” is 
problematic. Our two committees found a sparse evidence base that 
directly evaluates alternative approaches to SRs and CPGs. The SR 
committee thus relied on available literature, expert guidance from 
organizations engaged in SRs, and its own criteria and internal 
discussions to propose a set of standards, recognizing that any such 
recommendations must be considered provisional pending further 
development of the evidence. Collectively the standards set a high 
bar that will be difficult to achieve for many SRs, yet the evidence 
and experience are not reassuring that it is safe to cut corners if 
resources are limited. The standards will be especially valuable for 
SRs of high-stakes clinical questions with broad population impact, 
where the use of public funds to get the right answer justifies care-
ful attention to the rigor with which the SR is conducted. The best 
practices collected in this report should be thoughtfully considered 
by anyone conducting an SR. In the end the most important stan-
dard is to be transparent in reporting what was done and why. 
Importantly, the committee concludes with recommendations that 
the United States invest in a program to improve both the science of 
SRs (with attention to both scientific rigor and feasibility/cost) and 
the environment that supports them, including a process to update 
standards as the evidence improves. 

Finally, one of the most professionally satisfying benefits of lead-
ing an IOM committee is the opportunity to work with commit-
tee members with an amazing breadth and depth of experience, 
and IOM staff whose anticipation and completion of the next steps 
always appears effortless. We are deeply grateful that this committee 
and staff have again demonstrated the process at its best.

In conclusion, the committee believes we are at an important 
juncture in the development of SRs and CPGs, and that timely invest-
ment in both will produce an excellent return in improving health 
care and patient outcomes. We hope our recommended standards 
will serve as a useful milestone as the United States joins interna-
tional partners to advance the science and improve the environment 
for SRs and CPGs.

Alfred O. Berg, Chair
Sally C. Morton, Vice Chair
Committee on Standards for Systematic 
Reviews of Comparative Effectiveness Research
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Healthcare decision makers in search of the best evidence to 
inform clinical decisions have come to rely on systematic reviews 
(SRs) of comparative effectiveness research (CER) to learn what 
is known and not known about the potential benefits and harms 
of alternative drugs, devices, and other healthcare services. An 
SR is a scientific investigation that focuses on a specific question 
and uses explicit, prespecified scientific methods to identify, select, 
assess, and summarize the findings of similar but separate studies. 
It may include a quantitative synthesis (meta-analysis), depending 
on the available data. Although the importance of SRs is increas-
ingly appreciated, the quality of published SRs is variable and often 
poor. In many cases, the reader is unable to judge the quality of an 
SR because the methods are poorly documented, and even if meth-
ods are described, they may be used inappropriately, for example, 
in meta-analyses. Many reviews fail to assess the quality of the 
underlying research and also neglect to report funding sources. A 
plethora of conflicting approaches to evidence hierarchies and grad-
ing schemes for bodies of evidence is a further source of confusion.

In the 2008 report, Knowing What Works in Health Care: A Road-
map for the Nation, the Institute of Medicine (IOM) recommended 
that methodological standards be developed for both SRs and clini-

Summary1

1 This summary does not include references. Citations for the findings presected in 
the Summary appear in the subsequent chapters.
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cal practice guidelines (CPGs). The report was followed by a con-
gressional mandate in the Medicare Improvements for Patients and 
Providers Act of 2008 for two follow-up IOM studies: one to develop 
standards for conducting SRs, and the other to develop standards 
for CPGs. This is the report of the IOM Committee on Standards 
for Systematic Reviews of Comparative Effectiveness Research. A 
companion report by the IOM Committee on Standards for Devel-
oping Trustworthy Clinical Practice Guidelines is being released in 
conjunction with this report. 

The charge to this IOM committee was twofold: first, to assess 
potential methodological standards that would assure objective, 
transparent, and scientifically valid SRs of CER and, second, to 
recommend a set of methodological standards for developing and 
reporting such SRs (Box S-1). The boundaries of this study were 
defined in part by the work of the companion CPG study. The SR 
committee limited its focus to the development of SRs. At the same 
time, the CPG committee worked under the assumption that guide-
line developers have access to and use high-quality SRs (as defined 
by the standards recommended in this report).

This report presents methodological standards for SRs that are 
designed to inform everyday healthcare decision making, especially 
for patients, clinicians and other healthcare providers, and devel-

BOX S-1 
Charge to the Committee on Standards 
for Systematic Reviews of Comparative 

Effectiveness Research

	 An ad hoc committee will conduct a study to recommend methodologi-
cal standards for systematic reviews (SRs) of comparative effectiveness 
research (CER) on health and health care. The standards should ensure 
that the reviews are objective, transparent, and scientifically valid, and re-
quire a common language for characterizing the strength of the evidence. 
Decision makers should be able to rely on SRs of comparative effectiveness 
to determine what is known and not known and to describe the extent to 
which the evidence is applicable to clinical practice and particular patients. 
In this context, the committee will:

1. � Assess whether, if widely adopted, any existing set of standards 
would assure that SRs of comparative effectiveness research are 
objective, transparent, and scientifically valid. 

2. � Recommend a set of standards for developing and reporting SRs 
of CER.
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opers of CPGs. The focus is on the development and reporting of 
comprehensive, publicly funded SRs of the comparative effective-
ness of therapeutic medical or surgical interventions. The recent 
health reform legislation underscores the imperative for establish-
ing standards to ensure the highest quality SRs. The Patient Pro-
tection and Affordable Care Act of 2010 (ACA) created the nation’s 
first nonprofit, public–private Patient-Centered Outcomes Research 
Institute (PCORI). PCORI will be responsible for establishing and 
implementing a research agenda—including SRs of CER—to help 
patients, clinicians and other healthcare providers, purchasers, and 
policy makers make informed healthcare decisions. As this report 
was being developed, planning for PCORI was underway. An initial 
task of the newly appointed governing board of the institute is to 
establish a standing methodology committee charged with develop-
ing and improving the science and methods of CER. 

The IOM committee undertook its work with the intention to 
inform the PCORI methodology committee’s own standards devel-
opment. The IOM committee also views other public sponsors of 
SRs of CER as key audiences for this report, including the Agency 
for Healthcare Research and Quality (AHRQ) Effective Health 
Care Program, the Centers for Medicaid and Medicare Coverage 
Advisory Committee, the Drug Effectiveness Research Project, the 
National Institutes of Health (NIH), the Centers for Disease Control 
and Prevention (CDC), and the U.S. Preventive Services Task Force. 

PURPOSE OF SETTING STANDARDS

Organizations establish standards to set performance expecta-
tions and to promote accountability for meeting these expectations. 
For SRs in particular, the principal objective of setting standards is 
to minimize bias in identifying, selecting, and interpreting evidence. 
For the purposes of this report, the committee defined an SR “stan-
dard” as a process, action, or procedure that is deemed essential to 
producing scientifically valid, transparent, and reproducible SRs. A 
standard may be supported by scientific evidence, by a reasonable 
expectation that the standard helps achieve the anticipated level 
of quality in an SR, or by the broad acceptance of the practice by 
authors of SRs. 

The evidence base for many of the steps in the SR process is 
sparse, especially with respect to linking characteristics of SRs to 
clinical outcomes, the ultimate test of quality. The committee devel-
oped its standards and elements of performance based on available 
research evidence and expert guidance from the AHRQ Effective 
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Health Care Program; the Centre for Reviews and Dissemination 
(CRD) (University of York, United Kingdom); the Cochrane Collabo-
ration; the Grading of Recommendations Assessment, Development, 
Evaluation (GRADE) Working Group2; and the Preferred Reporting 
Items for Systematic Reviews and Meta-Analyses group (PRISMA).

The committee faced a difficult task in proposing a set of stan-
dards where in general the evidence is thin and expert guidance 
varies. Yet the evidence that is available does not suggest that high-
quality SRs can be done quickly and cheaply. SRs conducted with 
methods prone to bias do indeed often miss the boat, leading to 
clinical advice that may in the end harm patients. All of the commit-
tee’s recommended standards are based on current evidence, expert 
guidance, and thoughtful reasoning, and are actively used by many 
experts, and thus are reasonable “best practices” for reducing bias 
and for increasing the scientific rigor of SRs of CER. However, all of 
the recommended standards must be considered provisional pend-
ing better empirical evidence about their scientific validity, feasibil-
ity, efficiency, and ultimate usefulness in medical decision making.

The committee recommends 21 standards with 82 elements of 
performance, addressing the entire SR process, from the initial steps 
of formulating the topic, building a review team, and establishing 
a research protocol, to finding and assessing the individual studies 
that make up the body of evidence, to producing qualitative and 
quantitative syntheses of the body of evidence, and, finally, to devel-
oping the final SR report. Each standard is articulated in the same 
format: first, a brief statement of the step in the SR process (e.g., in 
Chapter 3, Standard 3.1. Conduct a comprehensive systematic search 
for evidence) followed by a series of elements that are essential com-
ponents of the standard. These “elements” are steps that should be 
taken for all publicly funded SRs of CER. 

Collectively the standards and elements present a daunting task. 
Few, if any, members of the committee have participated in an SR 
that fully meets all of them. Yet the evidence and experience are 
strong enough that it is impossible to ignore these standards or hope 
that one can safely cut corners. The standards will be especially valu-
able for SRs of high-stakes clinical questions with broad population 
impact, where the use of public funds to get the right answer justi-
fies careful attention to the rigor with which the SR is conducted. 
Individuals involved in SRs should be thoughtful about all of the 

2GRADE was a primary source for Chapter 4 only. PRISMA was a primary source 
for Chapter 5 only.
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standards and elements, using their best judgment if resources are 
inadequate to implement all of them, or if some seem inappropriate 
for the particular task or question at hand. Transparency in report-
ing the methods actually used and the reasoning behind the choices 
are among the most important of the standards recommended by 
the committee. 

Initiating the SR Process

The first steps in the SR process define the focus and methods of 
the SR and influence its ultimate utility for clinical decisions. Cur-
rent practice falls far short of expert guidance; well-designed, well-
executed SRs are the exception. (Note that throughout this report 
reference to “expert guidance” refers to the published methodologi-
cal advice of the AHRQ Effective Health Care Program, CRD, and 
the Cochrane Collaboration.) The committee recommends eight 
standards for initiating the SR process, minimizing potential bias in 
the SR’s design and execution. The standards address the creation 
of the SR team, user and stakeholder input, managing bias and 
conflict of interest (COI), topic formulation, and development of the 
SR protocol (Box S-2). The SR team should include individuals with 
appropriate expertise and perspectives. Creating a mechanism for 
users and stakeholders—consumers, clinicians, payers, and mem-
bers of CPG panels—to provide input into the SR process at multiple 
levels helps to ensure that the SR is focused on real-world health-
care decisions. However, a process should be in place to reduce the 
risk of bias and COI from stakeholder input and in the SR team. 
The importance of the review questions and analytic framework in 
guiding the entire review process demands a rigorous approach to 
formulating the research questions and analytic framework. Requir-
ing a research protocol that prespecifies the research methods at the 
outset of the SR process helps to prevent the effects of author bias, 
allows feedback at an early stage in the SR, and tells readers of the 
review about protocol changes that occur as the SR develops. 

Finding and Assessing Individual Studies

The committee recommends six standards for identifying and 
assessing the individual studies that make up an SR’s body of evi-
dence, including standards addressing the search process, screening 
and selecting studies, extracting data, and assessing the quality of 
individual studies (Box S-3). The objective of the SR search is to iden-
tify all the studies (and all the relevant data from the studies) that 
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may pertain to the research question and analytic framework. The 
search should be systematic, use prespecified search parameters, 
and access an array of information sources that provide both pub-
lished and unpublished research reports. Screening and selecting 

BOX S-2 
Recommended Standards for Initiating  

a Systematic Review 

Standard 2.1 Establish a team with appropriate expertise and experi-
ence to conduct the systematic review 

Required elements:
2.1.1	 Include expertise in the pertinent clinical content areas
2.1.2	 Include expertise in systematic review methods
2.1.3	 Include expertise in searching for relevant evidence
2.1.4	 Include expertise in quantitative methods
2.1.5	 Include other expertise as appropriate

Standard 2.2 Manage bias and conflict of interest (COI) of the team 
conducting the systematic review

Required elements:
2.2.1	� Require each team member to disclose potential COI and 

professional or intellectual bias
2.2.2	 Exclude individuals with a clear financial conflict
2.2.3	� Exclude individuals whose professional or intellectual bias 

would diminish the credibility of the review in the eyes of the 
intended users 

Standard 2.3 Ensure user and stakeholder input as the review is de-
signed and conducted

Required element:
2.3.1	� Protect the independence of the review team to make the 

final decisions about the design, analysis, and reporting of 
the review 

Standard 2.4 Manage bias and COI for individuals providing input into 
the systematic review 

Required elements:
2.4.1	� Require individuals to disclose potential COI and profes-

sional or intellectual bias
2.4.2	� Exclude input from individuals whose COI or bias would di-

minish the credibility of the review in the eyes of the intended 
users

Standard 2.5 Formulate the topic for the systematic review 
Required elements:

2.5.1	 Confirm the need for a new review
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studies should use methods that address the pervasive problems of 
SR author bias, errors, and inadequate documentation of the study 
selection process in SRs. Study methods should be reported in suf-
ficient detail so that searches can be replicated and appraised. Qual-

2.5.2	� Develop an analytic framework that clearly lays out the chain 
of logic that links the health intervention to the outcomes 
of interest and defines the key clinical questions to be ad-
dressed by the systematic review

2.5.3	� Use a standard format to articulate each clinical question of 
interest 

2.5.4	 State the rationale for each clinical question
2.5.5	 Refine each question based on user and stakeholder input

Standard 2.6 Develop a systematic review protocol
Required elements:

2.6.1	 Describe the context and rationale for the review from both 
a decision-making and research perspective

2.6.2	 Describe the study screening and selection criteria (inclu-
sion/exclusion criteria)

2.6.3	 Describe precisely which outcome measures, time points, 
interventions, and comparison groups will be addressed

2.6.4	 Describe the search strategy for identifying relevant 
evidence

2.6.5	 Describe the procedures for study selection
2.6.6	 Describe the data extraction strategy
2.6.7	 Describe the process for identifying and resolving dis-

agreement between researchers in study selection and 
data extraction decisions

2.6.8	 Describe the approach to critically appraising individual 
studies 

2.6.9	 Describe the method for evaluating the body of evi-
dence, including the quantitative and qualitative synthesis 
strategies

2.6.10	 Describe and justify any planned analyses of differential 
treatment effects according to patient subgroups, how an 
intervention is delivered, or how an outcome is measured

2.6.11	 Describe the proposed timetable for conducting the 
review

Standard 2.7 Submit the protocol for peer review 
Required element:

2.6.9	� Provide a public comment period for the protocol and pub-
licly report on disposition of comments

Standard 2.8 Make the final protocol publicly available, and add any 
amendments to the protocol in a timely fashion
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BOX S-3 
Recommended Standards for Finding  

and Assessing Individual Studies

Standard 3.1 Conduct a comprehensive systematic search for 
evidence

Required elements:
3.1.1	� Work with a librarian or other information specialist trained in 

performing systematic reviews to plan the search strategy
3.1.2	� Design the search strategy to address each key research 

question
3.1.3	� Use an independent librarian or other information specialist 

to peer review the search strategy 
3.1.4	� Search bibliographic databases
3.1.5	� Search citation indexes
3.1.6	� Search literature cited by eligible studies
3.1.7	� Update the search at intervals appropriate to the pace of 

generation of new information for the research question be-
ing addressed 

3.1.8	� Search subject-specific databases if other databases are 
unlikely to provide all relevant evidence 

3.1.9	� Search regional bibliographic databases if other databases 
are unlikely to provide all relevant evidence 

Standard 3.2 Take action to address potentially biased reporting of 
research results

Required elements:
3.2.1	� Search grey-literature databases, clinical trial registries, and 

other sources of unpublished information about studies
3.2.2	� Invite researchers to clarify information about study eligibil-

ity, study characteristics, and risk of bias
3.2.3	� Invite all study sponsors and researchers to submit unpub-

lished data, including unreported outcomes, for possible 
inclusion in the systematic review 

3.2.4	� Handsearch selected journals and conference abstracts
3.2.5	� Conduct a web search
3.2.6	� Search for studies reported in languages other than English 

if appropriate

Standard 3.3 Screen and select studies
Required elements:

3.3.1	� Include or exclude studies based on the protocol’s prespeci-
fied criteria

3.3.2	� Use observational studies in addition to randomized clinical 
trials to evaluate harms of interventions
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3.3.3	� Use two or more members of the review team, working 
independently, to screen and select studies

3.3.4	� Train screeners using written documentation; test and retest 
screeners to improve accuracy and consistency

3.3.5	� Use one of two strategies to select studies: (1) read all full-
text articles identified in the search or (2) screen titles and 
abstracts of all articles and then read the full texts of articles 
identified in initial screening 

3.3.6	� Taking account of the risk of bias, consider using observa-
tional studies to address gaps in the evidence from random-
ized clinical trials on the benefits of interventions

Standard 3.4 Document the search 
Required elements:

3.4.1	� Provide a line-by-line description of the search strategy, in-
cluding the date of every search for each database, web 
browser, etc.

3.4.2	� Document the disposition of each report identified including 
reasons for their exclusion if appropriate

Standard 3.5 Manage data collection 
Required elements:

3.5.1	� At a minimum, use two or more researchers, working inde-
pendently, to extract quantitative and other critical data from 
each study. For other types of data, one individual could 
extract the data while the second individual independently 
checks for accuracy and completeness. Establish a fair pro-
cedure for resolving discrepancies—do not simply give final 
decision-making power to the senior reviewer

3.5.2	� Link publications from the same study to avoid including 
data from the same study more than once

3.5.3	� Use standard data extraction forms developed for the spe-
cific SR

3.5.4	� Pilot-test the data extraction forms and process

Standard 3.6 Critically appraise each study
Required elements:

3.6.1	� Systematically assess the risk of bias, using predefined 
criteria

3.6.2	� Assess the relevance of the study’s populations, interven-
tions, and outcome measures

3.6.3	� Assess the fidelity of the implementation of interventions
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ity assurance and control are essential when data are extracted from 
individual studies from the collected body of evidence. A thorough 
and thoughtful assessment of the validity and relevance of each eli-
gible study helps ensure scientific rigor and promote transparency.

Synthesizing the Body of Evidence

The committee recommends four standards for the qualitative 
and quantitative synthesis and assessment of an SR’s body of evi-
dence (Box S-4). The qualitative synthesis is an often undervalued 
component of an SR. Many SRs lack a qualitative synthesis alto-
gether or simply recite the facts about the studies without examining 
them for patterns or characterizing the strengths and weaknesses 

BOX S-4 
Recommended Standards for Synthesizing 

the Body of Evidence 

Standard 4.1 Use a prespecified method to evaluate the body of 
evidence

Required elements:
4.1.1	� For each outcome, systematically assess the following char-

acteristics of the body of evidence:
•	 Risk of bias
•	 Consistency
•	 Precision 
•	 Directness
•	 Reporting bias

4.1.2	� For bodies of evidence that include observational research, 
also systematically assess the following characteristics for 
each outcome:
•	 Dose–response association
•	� Plausible confounding that would change the observed 

effect
•	 Strength of association

4.1.3	� For each outcome specified in the protocol, use consistent 
language to characterize the level of confidence in the esti-
mates of the effect of an intervention

Standard 4.2 Conduct a qualitative synthesis
Required elements:

4.2.1	� Describe the clinical and methodological characteristics of 
the included studies, including their size, inclusion or exclu-
sion of important subgroups, timeliness, and other relevant 
factors
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of the body of evidence as a whole. If the SR is to be comprehen-
sible, it should use consistent language to describe the quality of 
evidence for each outcome and incorporate multiple dimensions of 
study quality. For readers to have a clear understanding of how the 
evidence applies to real-world clinical circumstances and specific 
patient populations, SRs should describe—in easy-to-understand 
language—the clinical and methodological characteristics of the 
individual studies, including their strengths and weaknesses and 
their relevance to particular populations and clinical settings. It 
should also describe how flaws in the design or execution of the 
individual studies could bias the results. The qualitative synthesis is 
more than a narrative description or set of tables that simply detail 
how many studies were assessed, the reasons for excluding other 

4.2.2	� Describe the strengths and limitations of individual studies 
and patterns across studies

4.2.3	� Describe, in plain terms, how flaws in the design or execu-
tion of the study (or groups of studies) could bias the results, 
explaining the reasoning behind these judgments

4.2.4	� Describe the relationships between the characteristics of the 
individual studies and their reported findings and patterns 
across studies

4.2.5	� Discuss the relevance of individual studies to the popula-
tions, comparisons, cointerventions, settings, and outcomes 
or measures of interest

Standard 4.3 Decide if, in addition to a qualitative analysis, the system-
atic review will include a quantitative analysis (meta-analysis)

Required element:
4.3.1	� Explain why a pooled estimate might be useful to decision 

makers

Standard 4.4 If conducting a meta-analysis, then do the following: 
Required elements: 

4.4.1	� Use expert methodologists to develop, execute, and peer 
review the meta-analyses

4.4.2	� Address the heterogeneity among study effects 
4.4.3	� Accompany all estimates with measures of statistical 

uncertainty 
4.4.4	� Assess the sensitivity of conclusions to changes in the proto-

col, assumptions, and study selection (sensitivity analysis)

NOTE: The order of the standards does not indicate the sequence in which they are 
carried out.
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studies, the range of study sizes and treatments compared, or the 
quality scores of each study as measured by a risk of bias tool.

Meta-analysis is the statistical combination of results from mul-
tiple individual studies. Many published meta-analyses have com-
bined the results of studies that differ greatly from one another. 
The assumption that a meta-analysis is an appropriate step in an 
SR should never be made. The decision to conduct a meta-analysis 
is neither purely analytical nor statistical in nature. It will depend 
on a number of factors, such as the availability of suitable data and 
the likelihood that the analysis could inform clinical decision mak-
ing. Ultimately, authors should make this subjective judgment in 
consultation with the entire SR team, including both clinical and 
methodological perspectives. If appropriate, the meta-analysis can 
provide reproducible summaries of the individual study results 
and offer valuable insights into the patterns in the study results. 
A strong meta-analysis features and clearly describes its subjective 
components, scrutinizes the individual studies for sources of het-
erogeneity, and tests the sensitivity of the findings to changes in the 
assumptions, the set of included studies, the outcome metrics, and 
the statistical models.

The Final Report

Authors of all publicly sponsored SRs should produce a detailed 
final report. The committee recommends three standards for produc-
ing the SR final report: (1) including standards for documenting the 
SR process; (2) responding to input from peer reviewers, users, and 
stakeholders; and (3) making the final report publicly available (Box 
S-5). The committee’s standards for documenting the SR process 
drew heavily on the PRISMA checklist. The committee recommends 
adding items to the PRISMA checklist to ensure that the report of an 
SR describes all of the steps and judgments required by the commit-
tee’s standards (Boxes S-2, S-3, and S-4).

RECOMMENDATIONS

The evidence base supporting many elements of SRs is incom-
plete and, for some steps, nonexistent. Research organizations 
such as the AHRQ Effective Health Care Program, CRD, and the 
Cochrane Collaboration have published standards, but none of these 
are universally accepted and consistently applied during planning, 
conducting, reporting, and peer review of SRs. Furthermore, the 
SR enterprise in the United States lacks both adequate funding and 
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coordination; many organizations conduct SRs, but do not typically 
work together. Thus, the committee concludes that improving the 
quality of SRs will require improving not only the science support-
ing the steps in the SR process (Boxes S-2, S-3, and S-4), but also pro-
viding a more supportive environment for the conduct of SRs. The 
committee proposes a framework for improving the quality of the 
science underpinning SRs and supporting the environment for SRs. 
The framework has several broad categories: strategies for involving 
the right people, methods for conducting reviews, methods for syn-
thesizing and evaluating evidence, and methods for communicating 
and using results.

The standards and elements form the core of the committee’s 
conclusions, but the standards themselves do not indicate how the 
standards should be implemented, nor do the standards address 
issues of improving the science for SRs or for improving the envi-
ronment that supports the development and use of an SR enter-
prise. In consequence, the committee makes the following two 
recommendations:

Recommendation 1: Sponsors of SRs of CER should adopt 
appropriate standards for the design, conduct, and reporting 
of SRs and require adherence to the standards as a condition 
for funding. 

SRs of CER in the United States are now commissioned and 
conducted by a vast array of private and public entities, some sup-
ported generously with adequate funding to meet the most exacting 
standards, others supported less generously so that the authors must 
make compromises at every step of the review. The committee rec-
ognizes that its standards and elements are at the “exacting” end of 
the continuum, some of which are within the control of the review 
team whereas others are contingent on the SR sponsor’s compliance. 
However, high-quality reviews require adequate time and resources 
to reach reliable conclusions. The recommended standards are an 
appropriate starting point for publicly funded reviews in the United 
States (including PCORI, federal, state, and local funders) because 
of the heightened attention and potential clinical impact of major 
reviews sponsored by public agencies. The committee also recog-
nizes that authors of SRs supported by public funds derived from 
nonfederal sources (e.g., state public health agencies) will see these 
standards as an aspirational goal rather than as a minimum require-
ment. SRs that significantly deviate from the standards should 
clearly explain and justify the use of different methods.
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BOX S-5 
Recommended Standards for  

Reporting Systematic Reviews

Standard 5.1 Prepare final report using a structured format
Required elements: 

5.1.1	 Include a report title* 
5.1.2	 Include an abstract*
5.1.3	 Include an executive summary
5.1.4	 Include a summary written for the lay public
5.1.5	 Include an introduction (rationale and objectives)*
5.1.6	 Include a methods section. Describe the following:

•	 Research protocol*
•	� Eligibility criteria (criteria for including and excluding 

studies in the systematic review)*
•	 Analytic framework and key questions
•	� Databases and other information sources used to iden-

tify relevant studies*
•	 Search strategy*
•	 Study selection process*
•	 Data extraction process*
•	 Methods for handling missing information* 
•	 Information to be extracted from included studies*
•	 Methods to appraise the quality of individual studies*
•	� Summary measures of effect size (e.g., risk ratio, differ-

ence in means)*
•	� Rationale for pooling (or not pooling) results of included 

studies
•	� Methods of synthesizing the evidence (qualitative and 

meta-analysis*)
•	� Additional analyses, if done, indicating which were 

prespecified*

Recommendation 2: The Patient-Centered Outcomes Research 
Institute and the Department of Health and Human Services 
(HHS) agencies (directed by the secretary of HHS) should col-
laborate to improve the science and environment for SRs of 
CER. Primary goals of this collaboration should include

•	 Developing training programs for researchers, users, 
consumers, and other stakeholders to encourage more 
effective and inclusive contributions to SRs of CER; 

•	 Systematically supporting research that advances the 
methods for designing and conducting SRs of CER;
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5.1.7	� Include a results section; organize the presentation of re-
sults around key questions; describe the following (repeat 
for each key question):
•	� Study selection process*
•	� List of excluded studies and reasons for their exclusion*
•	� Appraisal of individual studies’ quality*
•	� Qualitative synthesis 
•	� Meta-analysis of results, if performed (explain rationale 

for doing one)*
•	� Additional analyses, if done, indicating which were 

prespecified*
•	� Tables and figures 

5.1.8	� Include a discussion section. Include the following:
•	� Summary of the evidence*
•	� Strengths and limitations of the systematic review*
•	� Conclusions for each key question*
•	� Gaps in evidence
•	� Future research needs

5.1.9	� Include a section describing funding sources* and COI

Standard 5.2 Peer review the draft report
Required elements:

5.2.1	� Use a third party to manage the peer review process
5.2.2	� Provide a public comment period for the report and publicly 

report on disposition of comments

Standard 5.3 Publish the final report in a manner that ensures free 
public access

* Indicates items from the PRISMA checklist. (The committee endorses all of the 
PRISMA checklist items.)

•	 Supporting research to improve the communication 
and use of SRs of CER in clinical decision making;

•	 Developing effective coordination and collaboration 
between U.S. and international partners;

•	 Developing a process to ensure that standards for SRs 
of CER are regularly updated to reflect current best 
practice; and 

•	 Using SRs to inform priorities and methods for pri-
mary CER.

This recommendation conveys the committee’s view of how best 
to implement its recommendations to improve the science and sup-
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port the environment for SRs of comparative effectiveness research, 
which is clearly in the public’s interest. PCORI is specifically named 
because of its statutory mandate to establish and carry out a CER 
research agenda. As noted above, it is charged with creating a meth-
odology committee that will work to develop and improve the sci-
ence and methods of SRs of CER and to regularly update such stan-
dards. PCORI is also required to assist the Comptroller General in 
reviewing and reporting on compliance with its research standards, 
the methods used to disseminate research findings, the types of 
training conducted and supported in CER, and the extent to which 
CER research findings are used by healthcare decision makers. The 
HHS agencies are specifically named because AHRQ, NIH, CDC, 
and other sections of HHS are major funders and producers of SRs. 
In particular, the AHRQ EPC program has been actively engaged 
in coordinating high-quality SRs and in developing SR methodol-
ogy. The committee assigns these groups with responsibility and 
accountability for coordinating and moving the agenda ahead.

The committee found compelling evidence that having high-
quality SRs based on rigorous standards is a topic of international 
concern, and that individual colleagues, professional organiza-
tions, and publicly funded agencies in other countries make up a 
large proportion of the world’s expertise on the topic. Nonetheless, 
the committee followed the U.S. law that brought this report into 
being, which suggests a management approach appropriate to the 
U.S. environment. A successful implementation of the final recom-
mendation should result in an enterprise in the United States that 
participates fully and harmonizes with the international develop-
ment of SRs, serving in some cases in a primary role, in others as 
a facilitator, and in yet others as a participant. The new enterprise 
should recognize that this cannot be entirely scripted and managed 
in advance—structures and processes must allow for innovation 
to arise naturally from those individuals and organizations in the 
United States already fully engaged in the topic.
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Abstract: This chapter presents the objectives and context for this 
report and describes the approach that the Institute of Medicine 
(IOM) Committee on Standards for Systematic Reviews of Com-
parative Effectiveness Research used to undertake the study. The 
committee’s charge was two-fold: first, to assess potential meth-
odological standards that would assure objective, transparent, 
and scientifically valid systematic reviews (SRs) of comparative 
effectiveness research and, second, to recommend a set of method-
ological standards for developing and reporting such SRs. A com-
panion IOM committee was charged with developing standards 
for trustworthy clinical practice guidelines. 

Healthcare decision makers in search of the best evidence to 
inform clinical decisions have come to rely on systematic reviews 
(SRs). Well-conducted SRs systematically identify, select, assess, and 
synthesize the relevant body of research, and will help make clear 
what is known and not known about the potential benefits and harms 
of alternative drugs, devices, and other healthcare services. Thus, 
SRs of comparative effectiveness research (CER) can be essential for 
clinicians who strive to integrate research findings into their daily 
practices, for patients to make well-informed choices about their own 
care, for professional medical societies and other organizations that 

1

Introduction
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develop CPGs, and for payers and policy makers.1 A brief overview 
of the current producers and users of SRs is provided at the end of 
the chapter. SRs can also inform medical coverage decisions and be 
used to set agendas and funding for primary research by highlight-
ing gaps in evidence. Although the importance of SRs is gaining 
appreciation, the quality of published SRs is variable and often poor 
(Glasziou et al., 2008; Hopewell et al., 2008b; Liberati et al., 2009; 
Moher et al., 2007). In many cases, the reader cannot judge the quality 
of an SR because the methods are poorly documented (Glenton et al., 
2006). If methods are described, they may be used inappropriately, 
such as in meta-analyses (Glenny et al., 2005; Laopaiboon, 2003). 
One cannot assume that SRs, even when published in well-regarded 
journals, use recommended methods to minimize bias (Bassler et al., 
2007; Colliver et al., 2008; Roundtree et al., 2008; Song et al., 2009; 
Steinberg and Luce, 2005; Turner et al., 2008). Many SRs fail to assess 
the quality of the included research (Delaney et al., 2007; Mallen et 
al., 2006; Tricco et al., 2008) and neglect to report funding sources 
(Lundh et al., 2009; Roundtree et al., 2008). A plethora of conflicting 
approaches to evidence hierarchies and grading schemes for bodies 
of evidence is a further source of confusion (Glasziou et al., 2004; 
Lohr, 2004; Schünemann et al., 2003). 

In its 2008 report, Knowing What Works in Health Care: A Road-
map for the Nation, the Institute of Medicine (IOM) recommended 
that methodological standards be developed for SRs that focus on 
research on the effectiveness of healthcare interventions and for 
CPGs (IOM, 2008). The report concluded that decision makers would 
be helped significantly by development of standards for both SRs 
and CPGs, especially with respect to transparency, minimizing bias 
and conflict of interest, and clarity of reporting. The IOM report was 
soon followed by a congressional mandate in the Medicare Improve-
ments for Patients and Providers Act of 20082 for two follow-up IOM 
studies: one, to develop standards for conducting SRs, and the other 
to develop standards for CPGs. The legislation directs the IOM to 
recommend methodological standards to ensure that SRs and CPGs 
“are objective, scientifically valid, and consistent.” 

In response to this congressional directive, the IOM entered 
into a contract with the Agency for Healthcare Research and Qual-
ity (AHRQ) in July 2009 to produce both studies at the same time. 

1 The IOM Committee on Standards for Developing Trustworthy Clinical Practice 
Guidelines defines CPGs as “statements that include recommendations intended to 
optimize patient care that are informed by an SR of evidence and an assessment of 
the benefits and harms of alternative care options.”

2  Public Law 110-275, Section 304.
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The IOM appointed two independent committees to undertake the 
projects. The 16-member3 Committee on Standards for Systematic 
Reviews of Comparative Effectiveness Research included experts 
in biostatistics and epidemiology, CER, CPG development, clinical 
trials, conflict of interest, clinical care and delivery of healthcare 
services, consumer perspectives, health insurance, implementation 
science, racial and ethnic disparities, SR methods, and standards 
of evidence. Brief biographies of the SR committee members are 
presented in Appendix I. This report presents the findings and rec-
ommendations of the SR committee. A companion report, Clinical 
Practice Guidelines We Can Trust, presents the findings and recom-
mendations of the Committee on Standards for Developing Trust-
worthy Clinical Practice Guidelines. 

COMMITTEE CHARGE

The charge to the SR committee was two-fold: first, to assess 
potential methodological standards that would assure objective, 
transparent, and scientifically valid SRs of CER, and second, to 
recommend a set of methodological standards for developing and 
reporting such SRs (Box 1-1). 

WHAT IS COMPARATIVE EFFECTIVENESS RESEARCH?

In recent years, various terms such as evidence-based medi-
cine, health technology assessment, clinical effectiveness research, 
and comparative effectiveness research have been used to describe 
healthcare research that focuses on generating or synthesizing evi-
dence to inform real-world clinical decisions (Luce et al., 2010). 
While the legislation that mandated this study used the term clinical 
effectiveness research, the committee could not trace the ancestry of 
the phrase and was uncertain about its meaning separate from the 
phrase comparative effectiveness research in general use by clinicians, 
researchers, and policy makers. Thus, this report adopts the more 
commonly used terminology—comparative effectiveness research and 
defines CER as proposed in the IOM report, Initial National Priorities 
for Comparative Effectiveness Research (IOM, 2009, p. 42):

CER is the generation and synthesis of evidence that com-
pares the benefits and harms of alternative methods to pre-
vent, diagnose, treat, and monitor a clinical condition or 

3  One member stepped down from the committee in July 2010.
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to improve the delivery of care. The purpose of CER is to 
assist consumers, clinicians, purchasers, and policy makers 
to make informed decisions that will improve health care at 
both the individual and population levels. 

Research that is compatible with the aims of CER has six defin-
ing characteristics (IOM, 2009):

1.	 The objective is to inform a specific clinical decision. 
2.	� It compares at least two alternative interventions, each with 

the potential to be “best practice.”
3.	� It addresses and describes patient outcomes at both a popu-

lation and a subgroup level.
4.	 It measures outcomes that are important to patients, includ-

ing harms as well as benefits.
5.	 It uses research methods and data sources that are appropri-

ate for the decision of interest.
6.	 It is conducted in settings as close as possible to the settings 

in which the intervention will be used.

Body of Evidence for Systematic Reviews of  
Comparative Effectiveness Research

The body of evidence for an SR of CER includes randomized 
controlled trials (RCTs) and observational studies such as cohort 

BOX 1-1 
Charge to the Committee on Standards for Systematic 

Reviews of Comparative Effectiveness Research 

	 An ad hoc committee will conduct a study to recommend methodologi-
cal standards for systematic reviews (SRs) of comparative effectiveness 
research on health and health care. The standards should ensure that the 
reviews are objective, transparent, and scientifically valid, and require a 
common language for characterizing the strength of the evidence. Deci-
sion makers should be able to rely on SRs of comparative effectiveness 
to know what is known and not known and to describe the extent to which 
the evidence is applicable to clinical practice and particular patients. In this 
context, the committee will:

1. � Assess whether, if widely adopted, any existing set of standards 
would assure that SRs of comparative effectiveness research are 
objective, transparent, and scientifically valid. 

2. � Recommend a set of standards for developing and reporting SRs 
of comparative effectiveness research.
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studies, cross-sectional studies, case-control studies, registries, and 
SRs themselves (Box 1-2). RCTs have an ideal design to answer 
questions about the comparative effects of different interventions 
across a wide variety of clinical circumstances. However, to be appli-
cable to real-world clinical decision making, SRs should assess well-

BOX 1-2 
Types of Comparative Effectiveness Research Studies

Experimental study: A study in which the investigators actively intervene 
to test a hypothesis. 

•  �Controlled trials are experimental studies in which a group receives 
the intervention of interest while one or more comparison groups 
receive an active comparator, a placebo, no intervention, or the 
standard of care, and the outcomes are compared. In head-to-head 
trials, two active treatments are compared.

•  �In a randomized controlled trial (RCT), participants are randomly 
allocated to the experimental group or the comparison group. Cluster 
randomized trials are RCTs in which participants are randomly as-
signed to the intervention or comparison in groups (clusters) defined 
by a common feature, such as the same physician or health plan.

Observational study: A study in which investigators simply observe the 
course of events. 

•  �In cohort studies, groups with certain characteristics or receiving 
certain interventions (e.g., premenopausal woman receiving chemo-
therapy for breast cancer) are monitored over time to observe an 
outcome of interest (e.g., loss of fertility). 

•  �In case-control studies, groups with and without an event or out-
come are examined to see whether a past exposure or characteristic 
is more prevalent in one group than in the other.

•  �In cross-sectional studies, the prevalence of an exposure of inter-
est is associated with a condition (e.g., prevalence of hysterectomy 
in African American versus white women) and is measured at a 
specific time or time period.

Systematic review (SR): A scientific investigation that focuses on a spe-
cific question and that uses explicit, planned scientific methods to identify, 
select, assess, and summarize the findings of similar but separate studies. 
It may or may not include a quantitative synthesis (meta-analysis) of the 
results from separate studies.

•  �A meta-analysis is an SR that uses statistical methods to combine 
quantitatively the results of similar studies in an attempt to allow 
inferences to be made from the sample of studies and be applied to 
the population of interest.

SOURCE: Adapted from Last (1995).
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designed research on the comparative effectiveness of alternative 
treatments that includes a broad range of participants, describes 
results at both the population and subgroup levels, and measures 
outcomes (both benefits and harms) that are important to patients, 
and reflects results in settings similar to those in which the interven-
tion is used in practice. Many RCTs lack these features (IOM, 2009). 
As a result, in certain situations and for certain questions, decision 
makers find it limiting to use SRs that are confined to RCTs. 

Observational research is particularly useful for identifying an 
intervention’s potential for unexpected effects or harms because 
many adverse events are too rare to be observed during typical RCTs 
or do not occur until after the trial ends (Chou et al., 2010; Reeves 

BOX 1-3 
Four Examples of the Use of Observational  

Studies in Systematic Reviews of  
Comparative Effectiveness Research

Important outcomes are not captured in randomized controlled trials (RCTs) 
More than 50 RCTs of triptans focused on the speed and degree of 
migraine pain relief related to a few isolated episodes of headache. 
These trials provided no evidence about two outcomes important to 
patients: the reliability of migraine relief from episode to episode over 
a long period of time, and the overall effect of use of the triptan on 
work productivity. The best evidence for these outcomes came from 
a time-series study based on employment records merged with pre-
scription records comparing work days lost before and after a triptan 
became available. Although the study did not compare one triptan with 
another, the study provided data that a particular triptan improved work 
productivity—information that was not available in RCTs.

Available trials of antipsychotic medications for schizophrenia included a 
narrow spectrum of participants and only evaluated short-term outcomes

In a systematic review (SR) of antipsychotic medications, 17 short-
term efficacy trials evaluated a relatively narrow spectrum of patients 
with schizophrenia, raising a number of questions: Is the effect size 
observed in the RCTs similar to that observed in practice? Do groups 
of patients excluded from the trials respond as frequently and as well 
as those included in the trials? Are long-term outcomes similar to short-
term outcomes? For a broad spectrum of patients with schizophrenia 
who are initiating treatment with an atypical antipsychotic medication, 
which drugs have better persistency and sustained effectiveness for 
longer term follow-up (e.g., 6 months to 2 years)? Given the many 
questions not addressed by RCTs, these review authors determined 
that they would examine and include observational studies. Meta-
analyses of RCTs were conducted where appropriate, but most of the 
data were summarized qualitatively. 
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Participants in trials comparing percutaneous coronary intervention (PCI) 
versus coronary artery bypass graft (CABG) differed from patients seen in 
community practices 

An SR of PCI versus CABG for coronary disease identified 23 relevant 
RCTs. At the outset, cardiothoracic surgical experts raised concerns 
that the trials enrolled patients with a relatively narrow spectrum of 
disease (generally single- or two-vessel disease) relative to patients 
receiving the procedures in current practice. Thus, the review included 
96 articles reporting findings from 10 large cardiovascular registries. 
The registry data confirmed that the choice between the two proce-
dures in the community varied substantially with extent of coronary 
disease. For patients similar to those enrolled in the trials, mortality 
results in the registries reinforced the findings from trials (i.e., no dif-
ference in mortality between PCI and CABG). At the same time, the 
registries reported that the relative mortality benefits of PCI versus 
CABG varied markedly with extent of disease, raising caution about 
extending trial conclusions to patients with greater or lesser disease 
than those in the trial population. 

Paucity of trial data on using a commonly prescribed drug for a specific 
indication, that is, heparin for burn injury 

In an SR on heparin to treat burn injury, the review team determined 
very early in its process that observational data should be included. 
Based on preliminary, cursory reviews of the literature and input from 
experts, the authors determined that there were few (if any) RCTs on 
the use of heparin for this indication. Therefore, they decided to include 
all types of studies that included a comparison group before running 
the main literature searches. 

SOURCES: Adapted from Norris et al. (2010), including Bravata et al. (2007); Helfand 
and Peterson (2003); McDonagh et al. (2008); and Oremus et al. (2006).

et al., 2008). Moreover, observational studies may provide evidence 
about the performance of an intervention in everyday practice or 
about outcomes that were not evaluated in available RCTs (Box 1-3). 
Despite their potential advantages, however, observational studies 
are at greater risk of bias compared to randomized studies for deter-
mining intervention effectiveness.

STUDY SCOPE

This report presents methodological standards for SRs that are 
designed to inform everyday healthcare decision making, especially 
for patients, clinicians and other healthcare providers, and develop-
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ers of CPGs. The focus is on the development and reporting of com-
prehensive, publicly funded SRs of the comparative effectiveness of 
therapeutic medical or surgical interventions. 

The recent health reform legislation underscores the imperative 
for establishing SR standards, calling for a new research institute 
similar to the national program envisioned in Knowing What Works. 

The Patient Protection and Affordable Care Act of 20104 created the 
nation’s first nonprofit, public–private Patient-Centered Outcomes 
Research Institute (PCORI). It will be responsible for establishing 
and implementing a research agenda—including SRs of CER—to 
help patients, clinicians, policy makers, and purchasers in making 
informed healthcare decisions. As this report was being developed, 
the plans for PCORI were underway. An initial task of the newly 
appointed PCORI governing board is to establish a standing meth-
odology committee charged with developing and improving the 
science and methods of CER. The IOM committee undertook its 
work with the intention to inform the PCORI methodology commit-
tee’s own standards development. The IOM committee also views 
other public sponsors of SRs of CER as key audiences for this report, 
including the AHRQ Effective Health Care Program, Medicare Evi-
dence Development & Coverage Advisory Committee (MEDCAC), 
Drug Effectiveness Research Project (DERP), National Institutes of 
Health, Centers for Disease Control and Prevention, and U.S. Pre-
ventive Services Task Force. See Table 1-1 for a brief overview of the 
statutory requirements for PCORI.

Outside the Scope of the Study

As noted earlier, this report focuses on methods for producing 
comprehensive, publicly funded SRs of the comparative effective-
ness of therapeutic interventions. The report’s recommended stan-
dards are not intended for SRs initiated and conducted for purely 
academic purposes. Nor does the report address SR methods for 
synthesizing research on diagnostic tests, disease etiology or prog-
nosis, systems improvement, or patient safety practices. The evi-
dence base and expert guidance for SRs on these topics is consider-
ably less advanced. For example, while the Cochrane Collaboration 
issued its fifth edition of its handbook for SRs of interventions in 
2008 (Higgins and Green, 2008), a Cochrane diagnostics handbook 
is still under development (Cochrane Collaboration Diagnostic Test 

4 Public Law 111-148.
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Accuracy Working Group, 2011). AHRQ methods guidance for SRs 
of diagnostics and prognosis is also underway. 

Finally, the utility of an SR is only as good as the body of indi-
vidual studies available. A considerable literature documents the 
shortcomings of reports of individual clinical trials and observational 
research (Altman et al., 2001; Glasziou et al., 2008; Hopewell et al., 
2008b; Ioannidis et al., 2004; Plint et al., 2006; von Elm et al., 2007). 
This report will emphasize that the quality of individual studies must 
be scrutinized during the course of an SR. However, it is beyond the 
scope of this report to examine the many quality-scoring systems that 

TABLE 1-1 Statutory Requirements for the Patient-Centered 
Outcomes Research Institute 

Topic Provisions 

Purpose •  �To assist patients, clinicians, policy makers, and purchasers 
in making informed health decisions by identifying and 
analyzing:

  o � National research priorities
  o � New clinical evidence and evidentiary gaps
  o � Relevance of evidence and economic effects

Organization •  �Nonprofit corporation
•  �Not an agency or establishment of the U.S. government

Funding •  �Fiscal years (FYs) 2010–2012: Direct appropriations of $10 
million, $50 million, and $150 million per year, respectively

•  �FYs 2013–2019: Trust fund with annual inflow of $150 
million in appropriations plus annual per-capita charges per 
enrollee from Medicare, health insurance, and self-insured 
health plans

•  �After FY 2019: No funds available from trust fund

Oversight •  �Public–private board of governors; 19 members include 
Agency for Healthcare Research and Quality (AHRQ) and 
National Institutes of Health (NIH) designees

•  �Methodology committee to develop and update science-
based methodological standards; include AHRQ and NIH 

Research •  �Will award contracts for peer-reviewed research
•  �Authorized to enter into contracts with outside entities to 

manage funding and conduct research; preference given to 
AHRQ and NIH if research is authorized by their governing 
statutes

Dissemination  
and 
transparency �

•  �Make research findings available within 90 days
•  �AHRQ, in consultation with NIH, will broadly disseminate 

research findings
•  �Provide public comment periods for major actions
•  �Establish publicly available resource database 

SOURCE: Clancy and Collins (2010).
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have been developed to measure the quality of individual research 
studies (Brand, 2009; Hopewell et al., 2008a; Moher et al., 2010).

Relationship with the Committee on Standards for Developing 
Trustworthy Clinical Practice Guidelines

The boundaries of this study were defined in part by the work of 
the companion CPG study (Box 1-4). A coordinating group5 for the 
two committees met regularly to consider the interdependence of 
SRs and CPGs and to minimize duplication of effort. The coordinat-
ing group agreed early on that SRs are critical inputs to the guideline 
development process. It also decided that the SR committee would 
limit its focus to the development of SRs, starting with the formu-
lation of the research question and ending with the completion of 
a final report—while paying special attention to the role of SRs in 
supporting CPGs. At the same time, the CPG committee would 
work under the assumption that guideline developers have access to 
high- quality SRs (as defined by the SR committee’s recommended 
standards) that address their specific research questions, and would 
discuss what steps in an SR are particularly important for a CPG. In 
Chapter 2 of this report, the SR committee addresses how the SR and 
CPG teams may interact when an SR is being conducted to inform 
a specific CPG.

CONCEPTUAL FRAMEWORK

Fundamentals of Systematic Reviews

Experts agree on many of the key attributes of a high-quality SR 
(CRD, 2009; Higgins and Green, 2008; Owens et al., 2010). The objec-
tive of an SR is to answer a specific research question by using an 
explicit, preplanned protocol to identify, select, assess, and summa-
rize the findings of similar but separate studies. SRs often include—
but do not require—a quantitative synthesis (meta-analysis). The SR 
process can be summarized in six steps:

Step 1: Initiate the process, organize the review team, develop 
a process for gathering user and stakeholder input, formulate 
the research question, and implement procedures for minimiz-

5  The six-member coordinating group included the chair, vice chair, and one other 
individual from each committee.
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ing the impact of bias and conflict of interests (see standards in 
Chapter 2).

Step 2: Develop the review protocol, including the context and 
rationale for the review and the specific procedures for the search 
strategy, data collection and extraction, qualitative synthesis and 
quantitative data synthesis (if a meta-analysis is done), report-
ing, and peer review (see standards in Chapter 2). 

Step 3: Systematically locate, screen, and select the studies for 
review (see standards in Chapter 3).

Step 4: Appraise the risk of bias in the individual studies and 
extract the data for analysis (see standards in Chapter 3).

Step 5: Synthesize the findings and assess the overall quality of 
the body of evidence (see standards in Chapter 4).

Step 6: Prepare a final report and have the report undergo peer 
review (see standards in Chapter 5). 

SRs of CER can be narrow in scope and consist of simple compar-
isons, such as drug X versus drug Y. They can also address broader 
topics including comparisons of the effectiveness of drugs versus 
surgery for a condition, or “watchful waiting” when it is a reason-

BOX 1-4 
Charge to the Committee on Standards for Developing  

Trustworthy Clinical Practice Guidelines

	 An ad hoc committee will conduct a study to recommend standards for 
developing clinical practice guidelines and recommendations. The stan-
dards should ensure that clinical practice guidelines are unbiased, scientifi-
cally valid, and trustworthy and also incorporate separate grading systems 
for characterizing quality of available evidence and strength of clinical rec-
ommendations. In this context, the committee should:

1. � Assess whether, if widely adopted, any existing set of standards 
would assure the development of unbiased, scientifically valid, and 
trustworthy clinical practice guidelines.

2. � Endorse an existing set of standards for developing clinical practice 
guidelines. If the committee judges current standards to be inad-
equate, it will develop a new set of standards.

3. � Determine best practices for promoting voluntary adoption of the 
standards.
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able strategy in a clinical context (IOM, 2009). These more complex 
reviews often include multiple clinical questions that will each need 
a separate review of the literature, analysis, and synthesis. The com-
mittee’s standards apply to both narrow and broad SRs of CER. 

The Purpose of Setting Standards

Most disciplines establish standards to articulate their agreed-on 
performance expectations and to promote accountability for meet-
ing these expectations. Users of SRs and the public have the right to 
expect that SRs meet minimum standards for objectivity, transpar-
ency, and scientific rigor (as the legislative mandate for this study 
required). For the purposes of this report, the committee defined an 
SR “standard” as meaning: 

A process, action, or procedure for performing SRs that is deemed 
essential to producing scientifically valid, transparent, and repro-
ducible results. A standard may be supported by scientific  evi-
dence, by a reasonable expectation that the standard helps achieve 
the anticipated level of quality in an SR, or by the broad acceptance 
of the practice in SRs.

The principal objectives of applying standards to SR methods 
are: (1) to improve the usefulness of SRs for patients, clinicians, and 
guideline developers; (2) to increase the impact of SRs on clinical 
outcomes; (3) to encourage stakeholder “buy-in” and trust in SRs; 
and (4) to minimize the risks of error and bias. The fourth objective 
is an essential precursor to the first three. An SR must minimize bias 
in identifying, selecting, and interpreting evidence to be credible. 

METHODS OF THE STUDY

The committee deliberated during four in-person meetings and 
numerous conference calls between October 2009 and October 2010. 
During its second meeting, the committee convened a public work-
shop to learn how various stakeholders use and develop SRs. Panels 
of SR experts, professional specialty societies, payers, and consumer 
advocates provided testimony in response to a series of questions 
posed by the committee in advance of the event. Appendix C pro-
vides the workshop agenda and questions. Other experts from 
selected organizations were also interviewed by committee staff.6 

6  The organizations included the Aetna Health plan; the American Academy of 
Neurology; the American College of Cardiology; the American College of Chest 
Physicians; the American College of Obstetrics and Gynecology; Blue Cross and Blue 
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Developing the SR Standards

The committee faced a difficult task in proposing a set of stan-
dards where in general the evidence is thin especially with respect 
to linking characteristics of SRs to clinical outcomes, the ultimate test 
of quality. There have been important advances in SR methods in 
recent years. However, the field remains a relatively young one and 
the evidence that is available does not suggest that high-quality SRs 
can be done quickly and cheaply. For example, literature searching 
and data extraction, two fundamental steps in the SR process, are 
very resource intensive but there is little research to suggest how 
to make the processes more efficient. Similarly, as noted earlier, 
observational data can alert researchers to an intervention’s poten-
tial for harm but there is little methodological research on ways to 
identify, assess, or incorporate high-quality observational data in an 
SR. Moreover, whereas this report concerns the production of com-
prehensive SR final reports, most research on SR methods focuses 
on the abridged, page-limited versions of SRs that appear in peer-
reviewed journals.

Thus, the committee employed a multistep process to identify, 
assess, and select potential SR standards. It began by developing a 
set of assessment criteria, described below, to guide its selection of 
SR standards (Table 1-2). The next steps were to document expert 
guidance and to collect the available empirical research on SR meth-
ods. In addition, the committee commissioned two reports: one on 
the role of consumers in developing SRs in the United States and 
another that helped identify the evidence base for the steps in the 
SR process.7

Criteria for Assessing Potential Standards

The overarching goals of the criteria are to increase the useful-
ness of SRs for patient and clinician decisions while minimizing 

Shield Technical Evaluation Center; the ECRI Institute; Geisinger health care system; 
Institute for Clinical Systems Improvement; Kaiser Permanente (Southern Califor-
nia); Medicare Evidence Development & Coverage Advisory Committee; National 
Comprehensive Cancer Network; National Heart, Lung, and Blood Institute; and the 
Veteran’s Health Administration.

7 Julia Kreis, Harkness/Bosch Fellow in Health Care Policy and Practice, Johns 
Hopkins Bloomberg School of Public Health, Johns Hopkins Bloomberg School of 
Public Health, contributed a paper on the role of U.S. consumers in systematic re-
views. David Moher, Ph.D., and Alexander Tsertsvadze, M.D., of the Ottawa Health 
Research Institute and Sally Hopewell, Ph.D., of the U.K. Cochrane Centre helped 
identify methodological research on the conduct of SRs.
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the risks of error and bias. The following describes the committee’s 
rationale for each criterion: 

•	 Acceptability (credibility): If clinicians, guideline develop-
ers, or patients are unlikely to accept the findings of SRs, 
the costs of conducting the SRs could be for naught. Some 
SR standards are necessary to enhance the review’s overall 
credibility. For example, a standard requiring that the re-
view team solicit consumer input as it formulates the review 
questions enhances credibility.

•	 Applicability (generalizability): Healthcare interventions 
found to be effective in one patient population may not be 
effective in other patient populations. SRs should address 
the relevance of the available evidence to actual patients. 
Evidence on how outcomes vary among different types of 
patients is essential to developing usable CPGs and oth-

TABLE 1-2 Committee Criteria for Assessing Potential 
Standards and Elements for Systematic Reviews

Acceptability or 
credibility

Cultivates stakeholder understanding and 
acceptance of findings

Applicability or 
generalizability

Is consistent with the aim of comparative 
effectiveness research (CER): to assist consumers, 
clinicians, purchasers, and policy makers to make 
informed decisions that will improve health care 
at both the individual and population levels

Efficiency of  
conducting the review

Avoids unnecessary burden and cost of the 
process of conducting the review, and allows 
completion of the review in a timely manner

Patient-centeredness Shows respect for and responsiveness to 
individual patient preferences, needs, and values; 
helps ensure that patient values and circumstances 
guide clinical decisions

Scientific rigor Improves objectivity, minimizes bias, provides 
reproducible results, and fosters more complete 
reporting

Timeliness Ensures currency of the review

Transparency Ensures that methods are explicitly defined, 
consistently applied, and available for public 
review so that observers can readily link 
judgments, decisions, or actions to the data on 
which they are based; allows users to assess the 
strengths and weaknesses of the systematic review 
or clinical practice guideline
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er types of clinical advice (Boyd et al., 2005; Tinetti et al., 
2004; Vogeli et al., 2007). Patients seen in everyday clinical 
practice are more diverse than participants in clinical trials, 
particularly with respect to age, gender, race and ethnicity, 
health status, comorbidities, and other clinically relevant 
factors (Pham et al., 2007; Slone Survey, 2006; Vogeli et al., 
2007). 

•	 Efficiency: Despite the potential benefit of standardizing 
some aspects of SRs, the decision to impose a standard must 
consider the cost implications, both in time and economic 
resources. Some standards, such as requiring two reviewers 
to screen individual studies, may require additional cost, but 
be necessary because empirical evidence shows that the stan-
dard would meaningfully improve the reliability of the SR 
(Edwards et al., 2002). Or, the evidence may suggest that the 
additional expense is not always warranted. For example, for 
some topics, collecting and translating non-English literature 
may ensure a comprehensive collection of research, but it 
may not be worth the cost if the research question is confined 
to an English-language only region (e.g., school lunches) 
(Moher et al., 2000, 2003; Morrison et al., 2009).

•	 Patient-centeredness: Patients want to know what health-
care services work best for them as individuals. Focusing on 
the patient is integral to improving the quality of health care 
(IOM, 2001, 2008). SRs of research on comparative effective-
ness should focus on informing the decisions about the care 
patients receive by addressing the questions of consumers, 
practicing clinicians, and developers of CPGs. For example, 
a standard that requires the review team to solicit feedback 
from patients about which clinical outcomes to address in 
review would enhance patient-centeredness.

•	 Scientific rigor: Potential standards should be considered 
if evidence shows that they increase the scientific rigor of 
the review. SRs are most likely to benefit patient care if 
the underlying methods are objective and fully reported, 
minimize risk of bias, and yield reproducible results. For 
example, a standard that requires use of appropriate statisti-
cal techniques to synthesize data from the body of research 
enhances scientific rigor.

•	 Timeliness: If an SR is out of date, it may not analyze im-
portant new clinical information of the benefits or harms of 
an intervention. Decision makers require up-to-date infor-
mation. When new discoveries reveal serious risk of harm 
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or introduce a new and superior alternative treatment, up-
dating the review or commissioning a new one is critical. 
For example, a standard that requires a review to consider 
relevant research within a recent timeframe would enhance 
timeliness.

•	 Transparency: Without transparency, the integrity of an SR 
remains in question. Transparency requires that methods 
be reported in detail and be available to the public. This 
enables readers to judge the quality of the review and to 
interpret any decisions based on the review’s conclusions. 
For example, standards that require thorough reporting of 
review methods, funding sources, and conflicts of interest 
would facilitate transparency.

Expert Guidance

The committee’s next step was to consult with and review the 
published methods manuals of leading SR experts—at AHRQ, Cen-
tre for Reviews and Dissemination (CRD) (University of York, UK), 
and the Cochrane Collaboration—to document state-of-the-art guid-
ance on best practices. Experts at other organizations were also con-
sulted to finalize the committee’s detailed list of essential steps and 
considerations in the SR process. These organizations were DERP, 
the ECRI Institute, National Institute for Health and Clinical Excel-
lence (UK), and several Evidence-based Practice Centers (EPCs) 
(with assistance from AHRQ staff). 

With this information, the committee’s assessment criteria, 
and the research of commissioned authors and staff, the committee 
evaluated and revised the list of steps and best practices in the SR 
process through several iterations. The committee took a cautious 
approach to developing standards. All of the committee‘s recom-
mended standards are based on current evidence, expert guidance 
(and are actively used by many experts), and thoughtful reasoning, 
Thus, the proposed standards are reasonable “best practices” for 
reducing bias and for increasing the scientific rigor of SRs of CER. 

In its use of the term “standard,” the committee recognizes that 
its recommendations will not be the final word. Standards must 
always be considered provisional, pending additional evidence and 
experience. The committee supports future research that would 
identify better methods that meet both the goals of scientific rigor 
and efficiency in producing SRs.

The committee’s proposed standards are presented in Chapters 
2–5. Each standard is articulated in the same format: first, a brief state-



Copyright © National Academy of Sciences. All rights reserved.

Finding What Works in Health Care:  Standards for Systematic Reviews

INTRODUCTION 	 33

ment of the step in the SR process (e.g., in Chapter 3, Standard 3.1. 
Conduct a comprehensive systematic search for evidence) followed 
by a series of elements of performance. These elements are essential 
components of the standard that should be taken for all publicly 
funded SRs of CER. Thus, Standard 3.1, for example, includes several 
elements that are integral to conducting a comprehensive search (e.g., 
“design a search strategy to address each key research question,” 
“search bibliographic databases”). Box 1-5 describes the committee’s 
numbering system for the recommended standards.

Collectively the standards and elements present a daunting task. 
Few, if any, members of the committee have participated in an SR 
that fully meets all of them. Yet the evidence and experience are 
strong enough that it is impossible to ignore these standards or hope 
that one can safely cut corners. The standards will be especially valu-
able for SRs of high-stakes clinical questions with broad population 
impact, where the use of public funds to get the right answer justi-
fies careful attention to the rigor with which the SR is conducted. 
Individuals involved in SRs should be thoughtful about all of the 
standards and elements, using their best judgment if resources are 

BOX 1-5 
Numbering System for the Committee’s  

Recommended Systematic Review Standards

The recommended systematic review (SR) standards are presented 
in Chapters 2–5. For easy reference within the report, the recommended 
standards and related elements of performance are numbered according to 
chapter number and sequence within chapters using the convention “x.y.z.” 
The first number (x) refers to the chapter number; the second number (y) 
refers to the standard; and the third number (z) refers to the essential ele-
ment of the standard, where applicable. 

For example, the first standard in Chapter 3 is:

Standard 3.1 Conduct a comprehensive systematic search for evidence
Required elements:

3.1.1 � Work with a librarian or other information specialist training in 
performing SRs to plan the search strategy 

3.1.2 � Design the search strategy to address each key research 
question

3.1.3 � Use an independent librarian or information specialist to peer 
review the search strategies 

etc.
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inadequate to implement all of them, or if some seem inappropriate 
for the particular task or question at hand. Transparency in report-
ing the methods actually used and the reasoning behind the choices 
are among the most important of the standards recommended by 
the committee. 

CURRENT LANDSCAPE

This section provides a brief overview of the major producers, 
users, and other stakeholders involved in SRs. 

Producers of Systematic SRs

A number of public- and private-sector organizations produce 
SRs. As noted earlier, the committee focused much of its review 
on the methods of AHRQ, the Cochrane Collaboration, and CRD. 
However, many other organizations play a key role in sponsoring, 
conducting, and disseminating SRs. Some of the key U.S. and inter-
national organizations are described below.

U.S. Organizations

In the United States, the federal government funds a number of 
SRs, primarily through the AHRQ EPCs (Table 1-3). Private orga-
nizations also conduct SRs of CER, including the Blue Cross and 
Blue Shield Association’s Technology Evaluation Center, the ECRI 
Institute, and Hayes, Inc. (Table 1-4). 

International Organizations

The U.S. SR enterprise is part of a larger international effort 
focused on SRs. Many international organizations have advanced 
and highly sophisticated SR programs that not only produce SRs, 
but also focus on how best to conduct SRs. Table 1-5 describes sev-
eral leading international SR organizations.

Users and Stakeholders

This report uses the terms “users” and “stakeholders” to refer 
to individuals and organizations that are likely to consult a specific 
SR to guide decision making or who have a particular interest in 
the outcome of an SR. Table 1-6 lists examples of user and stake-
holder organizations that use SRs to inform decision making. The 
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report focuses on four major categories of users and stakeholders: 
(1) consumers, including patients, families, and informal (or unpaid) 
caregivers; (2) clinicians, including physicians, nurses, and other 
healthcare professionals; (3) payers; and (4) policy makers, including 
guideline developers and other SR sponsors.

ORGANIZATION OF THE REPORT

Chapter Objectives

This introductory chapter has described the background, charge 
to the committee, study scope, conceptual framework, current land-
scape, and methods for this report. Chapter 2 through Chapter 5 
present the committee’s review of and recommended standards for 
the basic steps in an SR. Chapter 6 provides a summary of the com-
mittee’s conclusions and recommendations. 

TABLE 1-3 Examples of U.S. Governmental Organizations That 
Produce Systematic Reviews 

Organization Description

Agency for Healthcare 
Research and Quality 
(AHRQ) Effective Health 
Care Program

In 1997, AHRQ established 12 Evidence-based 
Practice Centers (EPCs) to promote evidence-
based practice in everyday care. AHRQ awards 
5-year contracts to EPCs to develop evidence 
reports and technology assessments. Currently, 
there are 14 EPCs in university and private 
settings. The U.S. Department of Veterans Affairs, 
the U.S. Preventive Services Task Force, and the 
Centers for Medicare & Medicaid Services use 
EPC reviews. 

Centers for Disease 
Control and Prevention 
(CDC)

The CDC supports two programs for systematic 
reviews, the Guide to Community Preventive 
Services, initiated in 1996 and focusing on 
synthesizing evidence related to public health 
interventions, and the HIV/AIDS Prevention 
Research Synthesis, established in 1996 to review 
and summarize HIV behavioral prevention 
research literature.

Substance Abuse and 
Mental Health Services 
Administration 
(SAMHSA)

Since 1997 SAMHSA has provided information 
about the scientific basis and practicality of 
interventions that prevent or treat mental health 
and substance abuse disorders through the 
National Registry of Evidence-based Programs 
and Practices. 

SOURCES: Adapted from GAO (2009), IOM (2008).
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Chapter 2, Standards for Initiating a Systematic Review, 
focuses on the early steps in an SR that define the objectives of 
the review and influence its ultimate relevance to clinical deci-
sions: establishing the review team, ensuring user and stake-
holder input, managing bias and conflict of interest, and formu-
lating the research topic and review protocol.

Chapter 3, Standards for Finding and Assessing Individual 
Studies, focuses on a central step in the SR process: the iden-
tification, collection, screening, and appraisal of the individual 
studies that make up an SR’s body of evidence. 

Chapter 4, Standards for Synthesizing the Body of Evidence, 
focuses on considerations in the synthesis and assessment of the 
body of evidence that are key to ensuring objectivity, transpar-
ency, and scientific rigor. 

TABLE 1-4 Examples of Private U.S. Organizations That 
Produce Systematic Reviews 

Organization Description

Blue Cross and Blue 
Shield Association 
(BCBSA), Technology 
Evaluation Center  
(TEC)

BCBSA founded TEC in 1985 to provide decision 
makers with objective assessments of comparative 
effectiveness. TEC serves a wide range of clients in 
both the private and public sectors, including Kaiser 
Permanente and the Centers for Medicare & Medicaid 
Services. TEC is a designated Evidence-based Practice 
Center (EPC), and its products are publicly available. 

ECRI Institute The ECRI Institute is a nonprofit organization that 
provides technology assessments and cost-effectiveness 
analyses to ECRI Institute members and clients, includ- 
ing hospitals; health systems; public and private payers;  
U.S. federal and state government agencies; and min- 
istries of health, voluntary-sector organizations, asso- 
ciations, and accrediting agencies. Its products and  
methods are generally not available to the public. The 
ECRI Institute is a designated EPC and is also a Col- 
laborating Center for the World Health Organization.

Hayes, Inc. Hayes, Inc., is a for-profit organization, established 
in 1989, to develop health technology assessments 
for health organizations, including health plans, 
managed-care companies, hospitals, and health 
networks. Hayes, Inc., produces several professional 
products, including the Hayes Briefs, the Hayes 
Directory, and the Hayes Outlook. Its products and 
methods are generally not available to the public. 

SOURCE: Adapted from IOM (2008).
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TABLE 1-5 Examples of International Organizations That 
Produce Systematic Reviews 

Organization Description 

Cochrane 
Collaboration

Founded in 1993, the Cochrane Collaboration is an 
independent, nonprofit multinational organization 
that produces systematic reviews (SRs) of healthcare 
interventions. Cochrane SRs are prepared by researchers who 
work with one or more of 52 Cochrane Review Groups that 
are overseen by an elected Steering Committee. Editorial 
teams oversee the preparation and maintenance of the SRs 
and the application of quality standards. Cochrane’s global 
contributors and centers are funded by government agencies 
and private sources; its central infrastructure is supported by 
subscriptions to The Cochrane Library. Commercial funding 
of review groups is not allowed. Cochrane review abstracts 
and plain-language summaries are free; complete SRs are 
available via subscription. The Cochrane Database of SRs 
includes more than 6,000 protocols and SRs.

Centre for  
Reviews and 
Dissemination  
(CRD)

CRD is part of the National Institute for Health Research 
(NIHR) and a department of the University of York in 
the UK. Founded in 1994, CRD produces SRs of health 
interventions, SR methods research, and guidance for 
conducting SRs. CRD also produces the Database of Abstracts 
of Reviews of Effects (DARE), the National Health Service 
Economic Evaluation Database, and the Health Technology 
Assessment Database, which are used internationally by 
health professionals, policy makers, and researchers. An 
international prospective registry of SRs utilizing existing 
database infrastructure is also under development. The 
DARE includes over 19,000 records of SRs of health care 
interventions, including more than 10,000 critical abstracts, 
which summarize the methods and findings of published 
reviews—highlighting their strengths and weaknesses. 
Approximately 1,200 new critical abstracts are added to 
DARE annually. CRD is funded primarily through NIHR 
with some funding from other government agencies. To 
avoid conflict of interest, CRD has a policy not to undertake 
research for or receive funds from the pharmaceutical or 
medical devices industries.

Campbell 
Collaboration

The Campbell Collaboration is an international research 
network that produces SRs of the effects of social 
interventions. It was established in 2000 and has five 
Coordinating Groups: Social Welfare, Crime and Justice, 
Education, Methods, and Users. The Coordinating Groups 
oversee the production, scientific merit, and relevance 
of the SRs. Final SRs are published in the peer-reviewed 
monograph series, Campbell Systematic Reviews. The 
International Secretariat is hosted by the Norwegian Centre 
for the Health Services. 

continued



Copyright © National Academy of Sciences. All rights reserved.

Finding What Works in Health Care:  Standards for Systematic Reviews

38	 FINDING WHAT WORKS IN HEALTH CARE

National 
Institute  
for Health 
and Clinical 
Excellence 
(NICE)

NICE was established in 1999 as part of the U.K.’s National 
Health Service (NHS). It provides guidance to NHS, sets 
quality standards, and manages a national database to 
improve health and prevent and treat ill health. NICE 
commissions SRs on new and existing technologies from 
independent academic centers. NICE then uses the SRs 
to make recommendations to NHS on how a technology 
should be used in NHS. 

SOURCES: Information on the Cochrane Collaboration was adapted from IOM (2008). 
Information on CRD and the Campbell Collaboration: The Campbell Collaboration 
(2010); CRD (2010); NICE (2010).

TABLE 1-5 Continued 

Organization Description 

TABLE 1-6 Examples of Organizations That Use Systematic 
Reviews 

Organization Description 

Drug 
Effectiveness 
Review Project 
(DERP)

DERP is a collaboration of public and private organizations, 
including 13 state programs, which develops reports 
assessing the comparative effectiveness and safety of drugs 
within particular drug classes. Evidence-based Practice 
Centers (EPCs) conduct evidence reviews for DERP. State 
Medicaid programs have used this information to develop 
their drug formularies. 

Medicare 
Evidence 
Development & 
Coverage 
Advisory 
Committee 
(MedCAC) 

The Centers for Medicare & Medicaid (CMS) established the 
Medicare Coverage Advisory Committee (now the Medicare 
Evidence Development & Coverage Advisory Committee 
[MedCAC]) in 1998 to provide independent expert advice 
to CMS on specific clinical topics. MedCAC reviews and 
evaluates the medical literature and technology assessments 
on medical items and services that are under evaluation 
at CMS, including systematic reviews (SRs) produced by 
the EPCs and other producers of SRs. MedCAC can be an 
integral part of the national coverage determination process. 
MedCAC is advisory in nature; CMS is responsible for all 
final decisions.

NIH Consensus 
Development 
Program 
(CDP)

CDP produces consensus statements on the effects of 
healthcare interventions. CDP convenes independent 
panels of researchers, health professionals, and public 
representatives who consider the literature reviews 
conducted by EPCs, as well as expert testimony. Topics are 
chosen based on their public health importance, prevalence, 
controversy, potential to reduce gaps between knowledge 
and practice, availability of scientific information, and 
potential impact on healthcare costs. 
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Chapter 5, Standards for Reporting Systematic Reviews, focuses 
on the components of an SR final report that are fundamental to 
its eventual utility for patients, clinicians, and others. 

Chapter 6, Improving the Quality of Systematic Reviews: 
Discussion, Conclusions, and Recommendations, presents the 
committee’s conclusions and recommendations for advancing 
the science underlying SR methods and for providing a more 
supportive environment for the conduct of SRs.
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Abstract: This chapter describes the initial steps in the systematic 
review (SR) process. The committee recommends eight standards 
for ensuring a focus on clinical and patient decision making and 
designing SRs that minimize bias: (1) establishing the review 
team; (2) ensuring user and stakeholder input; (3) managing bias 
and conflict of interest (COI) for both the research team and (4) the 
users and stakeholders participating in the review; (5) formulating 
the research topic; (6) writing the review protocol; (7) provid-
ing for peer review of the protocol; and (8) making the protocol 
publicly available. The team that will conduct the review should 
include individuals with appropriate expertise and perspectives. 
Creating a mechanism for users and stakeholders—consumers, 
clinicians, payers, and members of clinical practice guideline pan-
els—to provide input into the SR process at multiple levels helps 
to ensure that the SR is focused on real-world healthcare decisions. 
However, a process should be in place to reduce the risk of bias 
and COI from user and stakeholder input and in the SR team. 
The importance of the review questions and analytic framework 
in guiding the entire review process demands a rigorous approach 
to formulating the research questions and analytic framework. Re-
quiring a research protocol that prespecifies the research methods 
at the outset of the SR process helps prevent the effects of bias. 

2

Standards for Initiating a  
Systematic Review
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The initial steps in the systematic review (SR) process define 
the focus of the complete review and influence its ultimate use in 
making clinical decisions. Because SRs are conducted under varying 
circumstances, the initial steps are expected to vary across differ-
ent reviews, although in all cases a review team should be estab-
lished, user and stakeholder input gathered, the topic refined, and 
the review protocol formulated. Current practice falls far short of 
recommended guidance1; well-designed, well-executed SRs are the 
exception. At a workshop organized by the committee, representa-
tives from professional specialty societies, consumers, and payers 
testified that existing SRs often fail to address questions that are 
important for real-world healthcare decisions.2 In addition, many 
SRs fail to develop comprehensive plans and protocols at the out-
set of the project, which may bias the reviews (Liberati et al., 2009; 
Moher et al., 2007). As a consequence, the value of many SRs to 
healthcare decisions makers is limited. 

The committee recommends eight standards for ensuring a focus 
on clinical and patient decision making and designing SRs that mini-
mize bias. The standards pertain to: establishing the review team, 
ensuring user and stakeholder input, managing bias and conflict of 
interest (COI) for both the research team and users and stakeholders, 
formulating the research topic, writing the review protocol, provid-
ing for peer review of the protocol, and making the protocol publicly 
available. Each standard includes a set of requirements composed 
of elements of performance (Box 2-1). A standard is a process, action, 
or procedure for performing SRs that is deemed essential to pro-
ducing scientifically valid, transparent, and reproducible results. A 
standard may be supported by scientific evidence; by a reasonable 
expectation that the standard helps to achieve the anticipated level 
of quality in an SR; or by the broad acceptance of the practice in SRs. 
Each standard includes elements of performance that the committee 
deems essential.

1  Unless otherwise noted, expert guidance refers to the published methods of the 
Evidence-based Practice Centers in the Agency for Healthcare and Research Quality 
Effective Health Care Program, the Centre for Reviews and Dissemination (University 
of York, UK), and the Cochrane Collaboration. The committee also consulted experts 
at other organizations, including the Drug Effectiveness Review Project, the ECRI 
Institute, the National Institute for Health and Clinical Excellence (UK), and several 
Evidence-Based Practice Centers (with assistance from staff from the Agency for 
Healthcare Research and Quality). See Appendix D for guidance. 

2  On January 14, 2010, the committee held a workshop that included four panels 
with representatives of organizations engaged in using and/or developing systematic 
reviews, including SR experts, professional specialty societies, payers, and consumer 
groups. See Appendix C for the complete workshop agenda.
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ESTABLISHING THE REVIEW TEAM 

The review team is composed of the individuals who will man-
age and conduct the review. The objective of organizing the review 
team is to pull together a group of researchers as well as key users 
and stakeholders who have the necessary skills and clinical content 
knowledge to produce a high-quality SR. Many tasks in the SR 
process should be performed by multiple individuals with a range 
of expertise (e.g., searching for studies, understanding primary 
study methods and SR methods, synthesizing findings, performing 
meta-analysis). Perceptions of the review team’s trustworthiness 
and knowledge of real-world decision making are also important 
for the final product to be used confidently by patients and clini-
cians in healthcare decisions. The challenge is in identifying all of 
the required areas of expertise and selecting individuals with these 
skills who are neither conflicted nor biased and who are perceived 
as trustworthy by the public. 

This section of the chapter presents the committee’s recom-
mended standards for organizing the review team. It begins with 
background on issues that are most salient to setting standards for 
establishing the review team: the importance of a multidisciplinary 
review team, the role of the team leader, and bias and COI. The ratio-
nale for the recommended standards follows. Subsequent sections 
address standards for involving various users and stakeholders in 
the SR process, formulating the topic of the SR, and developing the 
SR protocol. The evidence base for these initial steps in the SR pro-
cess is sparse. The committee developed the standards by reviewing 
existing expert guidance and weighing the alternatives according 
to the committee’s agreed-on criteria, especially the importance of 
improving the acceptability and patient-centeredness of publicly 
funded SRs (see Chapter 1 for a full discussion of the criteria).

A Multidisciplinary Review Team

The review team should be capable of defining the clinical ques-
tion and performing the technical aspects of the review. It should 
be multidisciplinary, with experts in SR methodology, including 
risk of bias, study design, and data analysis; librarians or informa-
tion specialists trained in searching bibliographic databases for SRs; 
and clinical content experts. Other relevant users and stakeholders 
should be included as feasible (CRD, 2009; Higgins and Green, 2008; 
Slutsky et al., 2010). A single member of the review team can have 
multiple areas of expertise (e.g., SR methodology and quantitative 
analysis). The size of the team will depend on the number and com-
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plexity of the question(s) being addressed. The number of individu-
als with a particular expertise needs to be carefully balanced so that 
one group of experts is not overly influential. For example, review 
teams that are too dominated by clinical content experts are more 
likely to hold preconceived opinions related to the topic of the SR, 

BOX 2-1 
Recommended Standards for Initiating  

a Systematic Review

Standard 2.1  Establish a team with appropriate expertise and experi-
ence to conduct the systematic review

Required elements:
2.1.1	 Include expertise in the pertinent clinical content areas
2.1.2	 Include expertise in systematic review methods
2.1.3	 Include expertise in searching for relevant evidence
2.1.4	 Include expertise in quantitative methods
2.1.5	 Include other expertise as appropriate 

Standard 2.2  Manage bias and conflict of interest (COI) of the team 
conducting the systematic review

Required elements:
2.2.1	� Require each team member to disclose potential COI and 

professional or intellectual bias
2.2.2	 Exclude individuals with a clear financial conflict
2.2.3	� Exclude individuals whose professional or intellectual bias 

would diminish the credibility of the review in the eyes of the 
intended users 

Standard 2.3  Ensure user and stakeholder input as the review is de-
signed and conducted

Required element:
2.3.1	� Protect the independence of the review team to make the 

final decisions about the design, analysis, and reporting of 
the review 

Standard 2.4  Manage bias and COI for individuals providing input into 
the systematic review 

Required elements:
2.4.1	� Require individuals to disclose potential COI and profes-

sional or intellectual bias
2.4.2	� Exclude input from individuals whose COI or bias would di-

minish the credibility of the review in the eyes of the intended 
users

Standard 2.5  Formulate the topic for the systematic review 
Required elements:

2.5.1	 Confirm the need for a new review
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spend less time conducting the review, and produce lower quality 
SRs (Oxman and Guyatt, 1993). 

Research examining dynamics in clinical practice guideline 
(CPG) groups suggests that the use of multidisciplinary groups is 
likely to lead to more objective decision making (Fretheim et al., 

2.5.2	� Develop an analytic framework that clearly lays out the chain 
of logic that links the health intervention to the outcomes 
of interest and defines the key clinical questions to be ad-
dressed by the systematic review

2.5.3	� Use a standard format to articulate each clinical question of 
interest 

2.5.4	 State the rationale for each clinical question
2.5.5	 Refine each question based on user and stakeholder input 

Standard 2.6  Develop a systematic review protocol
Required elements:

2.6.1	 Describe the context and rationale for the review from both 
a decision-making and research perspective

2.6.2	 Describe the study screening and selection criteria (inclu-
sion/exclusion criteria)

2.6.3	 Describe precisely which outcome measures, time points, 
interventions, and comparison groups will be addressed

2.6.4	 Describe the search strategy for identifying relevant evidence
2.6.5	 Describe the procedures for study selection
2.6.6	 Describe the data extraction strategy
2.6.7	 Describe the process for identifying and resolving disagree-

ment between researchers in study selection and data ex-
traction decisions

2.6.8	 Describe the approach to critically appraising individual 
studies

2.6.9	 Describe the method for evaluating the body of evidence, in-
cluding the quantitative and qualitative synthesis strategies

2.6.10	 Describe and justify any planned analyses of differen-
tial treatment effects according to patient subgroups, 
how an intervention is delivered, or how an outcome is 
measured

2.6.11	 Describe the proposed timetable for conducting the review

Standard 2.7  Submit the protocol for peer review 
Required element:

2.7.1	� Provide a public comment period for the protocol and pub-
licly report on disposition of comments

Standard 2.8  Make the final protocol publicly available, and add any 
amendments to the protocol in a timely fashion



Copyright © National Academy of Sciences. All rights reserved.

Finding What Works in Health Care:  Standards for Systematic Reviews

50	 FINDING WHAT WORKS IN HEALTH CARE

2006a; Hutchings and Raine, 2006; Murphy et al., 1998; Shrier et al., 
2008). These studies are relevant to SR teams because both the guide-
line development and the SR processes involve group dynamics and 
subjective judgments (Shrier et al., 2008). Murphy and colleagues 
(1998), for example, conducted an SR that compared judgments 
made by multi- versus single-disciplinary clinical guideline groups. 
They found that decision-making teams with diverse members con-
sider a wider variety of alternatives and allow for more creative 
decision making compared with single disciplinary groups. In a 
2006 update, Hutchings and Raine identified 22 studies examining 
the impact of group members’ specialty or profession on group deci-
sion making and found similar results (Hutchings and Raine, 2006). 
Guideline groups dominated by medical specialists were more likely 
to recommend techniques that involve their specialty than groups 
with more diverse expertise. Fretheim and colleagues (2006a) iden-
tified six additional studies that also indicated medical specialists 
have a lower threshold for recommending techniques that involve 
their specialty. Based on this research, a guideline team considering 
interventions to prevent hip fracture in the elderly, for example, 
should include family physicians, internists, orthopedists, social 
workers, and others likely to work with the patient population at 
risk. 

The Team Leader

Minimal research and guidance have been done on the leader-
ship of SR teams. The team leader’s most important qualifications 
are knowledge and experience in proper implementation of an SR 
protocol, and open-mindedness about the topics to be addressed in 
the review. The leader should also have a detailed understanding of 
the scope of work and be skilled at overseeing team discussions and 
meetings. SR teams rely on the team leader to act as the facilitator of 
group decision making (Fretheim et al., 2006b). 

The SR team leader needs to be skilled at eliciting meaningful 
involvement of all team members in the SR process. A well-balanced 
and effective multidisciplinary SR team is one where every team 
member contributes (Fretheim et al., 2006b). The Institute of Medi-
cine (IOM) directs individuals serving on its committees to be open 
to new ideas and willing to learn from one another (IOM, 2005). The 
role of the leader as facilitator is particularly important because SR 
team members vary in professional roles and depth of knowledge 
(Murphy et al., 1998). Pagliari and Grimshaw (2002) observed a mul-
tidisciplinary committee and found that the chair made the largest 
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contributions to group discussion and was pivotal in ensuring inclu-
sion of the views of all parties. Team members with less specializa-
tion, such as primary care physicians and nurses, tended to be less 
active in the group discussion compared with medical specialists.

Bias and Conflicts of Interest

Minimizing bias and COI in the review team is important to 
ensure the acceptability, credibility, and scientific rigor of the SR.3 A 
recent IOM report, Conflict of Interest in Medical Research, Education, 
and Practice, defined COI as “a set of circumstances that creates a risk 
that professional judgment or actions regarding a primary interest 
will be unduly influenced by a secondary interest” (IOM, 2009a,  
p. 46). Disclosure of individual financial, business, and professional 
interests is the established method of dealing with researchers’ COI 
(IOM, 2009a). A recent survey of high-impact medical journals found 
that 89 percent required authors to disclose COIs (Blum et al., 2009). 
The International Committee of Medical Journal Editors (ICMJE) 
recently created a universal disclosure form for all journals that 
are members of ICMJE to facilitate the disclosure process (Box 2-2) 
(Drazen et al., 2009, 2010; ICMJE, 2010). Leading guidance from pro-
ducers of SRs also requires disclosure of competing interest (CRD, 
2009; Higgins and Green, 2008; Whitlock et al., 2010). The premise 
of disclosure policies is that reporting transparency allows readers 
to judge whether these conflicts may have influenced the results of 
the research. However, many authors fail to fully disclose their COI 
despite these disclosure policies (Chimonas et al., 2011; McPartland, 
2009; Roundtree et al., 2008). Many journals only require disclo-
sure of financial conflicts, and do not require researchers to disclose 
intellectual and professional biases that may be similarly influential 
(Blum et al., 2009).

Because of the importance of preventing bias from undermin-
ing the integrity of biomedical research, a move has been made to 
strengthen COI policies. The National Institutes of Health (NIH), 
for example, recently announced it is revising its policy for manag-
ing financial COI in biomedical research to improve compliance, 
strengthen oversight, and expand transparency in this area (Rockey 
and Collins, 2010). There is also a push toward defining COI to 
include potential biases beyond financial conflicts. The new ICMJE 
policy requires that authors disclose “any other relationships or 

3  Elsewhere in this report, the term “bias” is used to refer to bias in reporting and 
publication (see Chapter 3).
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activities that readers could perceive to influence, or that give the 
appearance of potentially influencing” the research, such as per-
sonal, professional, political, institutional, religious, or other associa-
tions (Drazen et al., 2009, 2010, p. 268). The Cochrane Collaboration 
also requires members of the review team to disclose “competing 
interests that they judge relevant” (The Cochrane Collaboration, 
2006). Similarly, the Patient-Centered Outcomes Research Institute 
(PCORI), created by the 2010 Patient Protection and Affordable Care 
Act, will require individuals serving on the Board of Governors, 
the methodology committee, and expert advisory panels to disclose 
both financial and personal associations.4 

Secondary interests, such as the pursuit of professional advance-
ment, future funding opportunities, and recognition, and the desire 
to do favors for friends and colleagues, are also important potential 
conflicts (IOM, 2009a). Moreover, mere disclosure of a conflict does 
not resolve or eliminate it. Review teams should also evaluate and 
act on the disclosed information. Eliminating the relationship, fur-
ther disclosure, or restricting the participation of a researcher with 
COI may be necessary. Bias and COI may also be minimized by 
creating review teams that are balanced across relevant expertise 
and perspectives as well as competing interests (IOM, 2009a). The 
Cochrane Collaboration, for example, requires that if a member of 

4  The Patient Protection and Affordable Care Act, Public Law 111-148, 111th Cong., 
Subtitle D, § 6301 (March 23, 2010).

BOX 2-2 
International Committee of Medical Journal Editors  

Types of Conflict-of-Interest Disclosures

•	� Associations with commercial entities that provided support for the work 
reported in the submitted manuscript. Should include both resources 
received directly and indirectly (via your institution) that enabled the 
author to complete the work. 

•	� Associations with commercial entities that could be viewed as having an 
interest in the general area of the submitted manuscript. 

•	� Other relationships or activities that readers could perceive to have 
influenced, or that give the appearance of potentially influencing, what 
the author wrote in the submitted work. 

SOURCE: ICMJE (2010).
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the review team is an author of a study that is potentially eligible 
for the SR, there must be other members of the review team who 
were not involved in that study. In addition, if an SR is conducted by 
individuals employed by a pharmaceutical or device company that 
relates to the products of that company, the review team must be 
multidisciplinary, with the majority of the members not employed 
by the relevant company. Individuals with a direct financial interest 
in an intervention may not be a member of the review team conduct-
ing an SR of that intervention (The Cochrane Collaboration, 2006). 
Efforts to prevent COI in health research should focus on not only 
whether COI actually biased an individual, but also whether COI 
has the potential for bias or appearance of bias (IOM, 2009a). 

RECOMMENDED STANDARDS FOR  
ORGANIZING THE REVIEW TEAM 

The committee recommends two standards for organizing the review 
team:

Standard 2.1—Establish a team with appropriate expertise and 
experience to conduct the systematic review

Required elements:
2.1.1	 Include expertise in pertinent clinical content areas
2.1.2	 Include expertise in systematic review methods
2.1.3	� Include expertise in searching for relevant evidence
2.1.4	 Include expertise in quantitative methods
2.1.5	 Include other expertise as appropriate 

Standard 2.2—Manage bias and conflict of interest (COI) of 
the team conducting the systematic review 

Required elements:
2.2.1	� Require each team member to disclose potential 

COI and professional or intellectual bias
2.2.2	 Exclude individuals with a clear financial conflict
2.2.3	� Exclude individuals whose professional or intel-

lectual bias would diminish the credibility of the 
review in the eyes of the intended users

Rationale

The team conducting the SR should include individuals skilled in 
group facilitation who can work effectively with a multidisciplinary 
review team, an information specialist, and individuals skilled in 
project management, writing, and editing (Fretheim et al., 2006a). 
In addition, at least one methodologist with formal training and 
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experience in conducting SRs should be on the team. Performance 
of SRs, like any form of biomedical research, requires education 
and training, including hands-on training (IOM, 2008). Each of the 
steps in conducting an SR should be, as much as possible, evidence 
based. Methodologists (e.g., epidemiologists, biostatisticians, health 
services researchers) perform much of the research on the conduct of 
SRs and are likely to stay up-to-date with the literature on methods. 
Their expertise includes decisions about study design and potential 
for bias and influence on findings, methods to minimize bias in the 
SR, qualitative synthesis, quantitative methods, and issues related 
to data collection and data management. 

For SRs of comparative effectiveness research (CER), the team 
should include people with expertise in patient care and clinical 
decision making. In addition, as discussed in the following section, 
the team should have a clear and transparent process in place for 
obtaining input from consumers and other users and stakeholders 
to ensure that the review is relevant to patient concerns and useful 
for healthcare decisions. Single individuals might provide more 
than one area of required expertise. The exact composition of the 
review team should be determined by the clinical questions and 
context of the SR. The committee’s standard is consistent with guid-
ance from the Agency for Healthcare Research and Quality (AHRQ) 
Evidence-based Practice Center (EPC), the United Kingdom’s Centre 
for Reviews and Dissemination (CRD), and the Cochrane Collabora-
tion (CRD, 2009; Higgins and Green, 2008; Slutsky et al., 2010). It is also 
integral to the committee’s criteria of scientific rigor by ensuring the 
review team has the skills necessary to conduct a high-quality SR. 

The committee believes that minimizing COI and bias is criti-
cal to credibility and scientific rigor. Disclosure alone is insufficient. 
Individuals should be excluded from the review team if their partici-
pation would diminish public perception of the independence and 
integrity of the review. Individuals should be excluded for financial 
conflicts as well as for professional or intellectual bias. This is not 
to say that knowledgeable experts cannot participate. For example, 
it may be possible to include individual orthopedists in reviews of 
the efficacy of back surgery depending on the individual’s specific 
employment, sources of income, publications, and public image. 
Other orthopedists may have to be excluded if they may benefit 
from the conclusions of the SR or may undermine the credibility 
of the SR. This is consistent with the recent IOM recommendations 
(IOM, 2009a). However, this standard is stricter than all of the major 
organizations’ guidance on this topic, which emphasize disclosure of 
professional or intellectual bias, rather than requiring the exclusion of 
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individuals with this type of competing interest (CRD, 2009; Higgins 
and Green, 2008; Slutsky et al., 2010). In addition, because SRs may 
take a year or more to produce, the SR team members should update 
their financial COI and personal biases at regular intervals. 

ENSURING USER AND STAKEHOLDER INPUT

The target audience for SRs of CER include consumers, patients, 
and their caregivers; clinicians; payers; policy makers; private 
industry; organizations that develop quality indicators; SR spon-
sors; guideline developers; and others involved in “deciding what 
medical therapies and practice are approved, marketed, promoted, 
reimbursed, rewarded, or chosen by patients” (Atkins, 2007, p. S16). 
The purpose of CER, including SRs of CER, is to “assist consum-
ers, clinicians, purchasers, and policy makers to make informed 
decisions that will improve health care at both the individual and 
populations levels” (IOM, 2009b, p. 41). Creating a clear and explicit 
mechanism for users and stakeholders to provide input into the SR 
process at multiple levels, beginning with formulating the research 
questions and analytic framework, is essential to achieving this pur-
pose. A broad range of views should be considered in deciding 
on the scope of the SR. Often the organization(s) that nominate or 
sponsor an SR may be interested in specific populations, interven-
tions, comparisons, and outcomes. Other users and stakeholders 
may bring a different perspective on the appropriate scope for a 
review. Research suggests that involving decision makers directly 
increases the relevance of SRs to decision making (Lavis et al., 2005; 
Schünemann et al., 2006). 

Some SR teams convene formal advisory panels with representa-
tion from relevant user and stakeholder groups to obtain their input. 
Other SR teams include users and stakeholders on the review team, 
or use focus groups or conduct structured interviews with individu-
als to elicit input. Whichever model is used, the review team must 
include a skilled facilitator who can work effectively with consum-
ers and other users and stakeholders to develop the questions and 
scope for the review. Users and stakeholders may have conflicting 
interests or very different ideas about what outcomes are relevant, as 
may other members of the review team, to the point that reconciling 
all of the different perspectives might be very challenging.

AHRQ has announced it will spend $10 million on establishing 
a Community Forum for CER to engage users and stakeholders 
formally, and to expand and standardize public involvement in the 
entire Effective Health Care Program (AHRQ, 2010). Funds will be 
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used to conduct methodological research on the involvement of 
users and stakeholders in study design, interpretation of results, 
development of products, and research dissemination. Funds also 
will be used to develop a formal process for user and stakeholder 
input, to convene community panels, and to establish a workgroup 
on CER to provide formal advice and guidance to AHRQ (AHRQ, 
2010). 

This section of the chapter presents the committee’s recom-
mended standards for gathering user and stakeholder input in the 
review process. It begins with a discussion of some issues relevant 
to involving specific groups of users and stakeholders in the SR 
process: consumers, clinicians, payers, representatives of clinical 
practice guideline teams, and sponsors of reviews. There is little 
evidence available to support user and stakeholder involvement 
in SRs. However, the committee believes that user and stakeholder 
participation is essential to ensuring that SRs are patient centered 
and credible, and focus on real-world clinical questions. 

Consumer Involvement

Consumer involvement is increasingly recognized as essential in 
CER. The IOM Committee on Comparative Effectiveness Research 
Prioritization recommended that “the CER program should fully 
involve consumers, patients, and caregivers in key aspects of CER, 
including strategic planning, priority setting, research proposal 
development, peer review, and dissemination” (IOM, 2009b, p. 143). 
It also urged that strategies be developed to engage and prepare 
consumers effectively for these activities (IOM, 2009b).

 ������������������������������������������������������������Despite the increasing emphasis on the importance of involv-
ing consumers in CER, little empiric evidence shows how to do this 
most effectively. To inform the development of standards for SRs, 
the IOM committee commissioned a paper to investigate what is 
known about consumer involvement in SRs in the United States 
and key international organizations.5 The study sampled 17 orga-
nizations and groups (“organizations”) that commission or conduct 
SRs (see Box 2-3 for a list of the organizations). Information about 
these organizations was retrieved from their websites and through 
semi-structured interviews with one or more key sources from each 

5  This section was excerpted and adapted from the paper commissioned by the IOM 
Committee: Kreis, Julia, a Harkness/Bosch Fellow in Health Care Policy and Practice 
at Johns Hopkins Bloomberg School of Public Health (2010). Consumer Involvement 
in Systematic Reviews. 
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organization. Key sources for 7 of the 17 organizations (AHRQ, Ore-
gon Evidence-based Practice Center, Johns Hopkins EPC, Campbell 
Collaboration, Cochrane Collaboration, Cochrane Musculoskeletal 
Group, and Cochrane Pregnancy and Childbirth Group) reported 
that their organization has a process in place to involve consumers 
on a regular basis. The other 10 organizations reported that their 
organizations do not usually involve consumers in the SR process, 
although some of them do so occasionally or they involve consum-
ers regularly in other parts of their processes (e.g., when making 
coverage decisions). 

The organizations that do involve consumers indicated a range 
of justifications for their procedures. For example, consumer involve-
ment aims at ensuring that the research questions and outcomes 
included in the SR protocol reflect the perspectives and needs of 
the people who will receive the care and require this information 
to make real-world and optimally informed decisions. Several key 
sources noted that research questions and outcomes identified by 
consumers with a personal experience with the condition or treat-

BOX 2-3 
Organizations and Groups Included in the  

Commissioned Paper on Consumer Involvement in 
Systematic Reviews

Agency for Healthcare Research and Quality* 
American Academy of Pediatrics
American College of Chest Physicians
Blue Cross and Blue Shield Association, Technology Evaluation Center
Campbell Collaboration*
Centers for Medicare & Medicaid Services
Cochrane Collaboration (Steering Group)*
Cochrane Musculoskeletal Group* 
Cochrane Pregnancy and Childbirth Group*
ECRI Institute
Hayes, Inc.
Johns Hopkins Evidence-based Practice Center*
Kaiser Permanente
Mayo Clinic, Knowledge and Encounter Research Unit
Office of Medical Applications of Research, National Institutes of Health 
Oregon Evidence-based Practice Center*
U.S. Department of Veterans Affairs

* Organizations reporting that they usually involve consumers.
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ment being studied are often different from the questions and out-
comes identified by researchers and clinicians. 

Consumers have been involved in all stages of the SR process. 
Some key sources reported that consumers should be involved early 
in the SR process, such as in topic formulation and refinement and 
in identification of the research questions and outcomes. Others 
involve consumers in reviewing the draft protocol. However, some 
noted, by the time the draft protocol is ready for review, accommo-
dating consumer comments may be difficult because so much has 
already been decided. Some organizations also involve consum-
ers in reviewing the final report (see Chapter 5). A few organiza-
tions reported instances in which consumers have participated in 
the more technical and scientific steps of an SR process, or even 
authored an SR. However, these instances are rare, and some key 
sources indicated they believed involving consumers is not neces-
sary in these aspects of the review. 

The term “consumer” has no generally accepted definition. 
Organizations that involve consumers have included patients with 
a direct personal experience of the condition of interest, and spouses 
and other family members (including unpaid family caregivers) who 
have direct knowledge about the patient’s condition, treatment, and 
care. Involving family members and caregivers may be necessary 
in SRs studying patients who are unable to participate themselves 
because of cognitive impairment or for other reasons. However, 
family members and caregivers may also have different perspec-
tives than patients about research questions and outcomes for an 
SR. Key sources reported that they have involved representatives 
from patient organizations as well as individual patients. The most 
important qualifications for the consumers to be involved in SRs—as 
pointed out by key sources—included a general interest, willingness 
to engage, and ability to participate. 

The extent to which consumers are compensated for the time 
spent on SR activities depended on the organization and on the 
type of input the consumer provided. For example, in SRs com-
missioned by AHRQ, consumers who act as peer reviewers or who 
are involved in the process of translating the review results into 
consumer-friendly language are financially compensated for their 
time, generally at a fairly modest level. Other organizations do not 
provide any financial compensation. The form of involvement also 
differed across organizations, with, for example, consumers contrib-
uting as part of a user and stakeholder group, as part of an advisory 
group to a specific review or group of reviews, and as individuals. 
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A few organizations provide some initial orientation toward the 
review process or more advanced training in SR methodology for 
consumers, and one is currently developing training for researchers 
about how to involve or work with consumers and other stakehold-
ers in the SR process. 

Expert guidance on SRs generally recommends that consum-
ers be involved in the SR process. The EPCs involve consumers in 
SRs for CER at various stages in the SR process, including in topic 
formulation and dissemination (Whitlock et al., 2010). Likewise, the 
Cochrane Collaboration encourages consumer involvement, either 
as part of the review team or in the editorial process (Higgins and 
Green, 2008). Both organizations acknowledge, however, that many 
questions about the most effective ways of involving consumers 
in the SR process remain unresolved (Higgins and Green, 2008; 
Whitlock et al., 2010).

Various concerns have been raised about involving consumers 
in the health research process (Entwistle et al., 1998). For example, 
some have argued that one consumer, or even a few consumers, can-
not represent the full range of perspectives of all potential consumers 
of a given intervention (Bastian, 2005; Boote et al., 2002). Some con-
sumers may not understand the complexities and rigor of research, 
and may require training and mentoring to be fully involved in the 
research process (Andejeski et al., 2002; Boote et al., 2002). Consum-
ers may also have unrealistic expectations about the research process 
and what one individual research project can achieve. In addition, 
obtaining input from a large number of consumers may add consid-
erably to the cost and amount of time required for a research project 
(Boote et al., 2002). 

Based on this review of current practice, the committee con-
cluded that although there are a variety of ways to involve consumers 
in the SR process, there are no clear standards for this involvement. 
However, gathering input from consumers, through some mecha-
nism, is essential to CER. Teams conducting publicly funded SRs of 
CER should develop a process for gathering meaningful input from 
consumers and other users and stakeholders. The Cochrane Col-
laboration has conducted a review of its Consumer Network, which 
included process issues, and its newly hired consumer coordinator 
may undertake a close review of processes and impacts. The AHRQ 
Community Forum may also help establish more uniform standards 
in this area based on the results of methodological research address-
ing the most effective methods of involving consumers (AHRQ, 
2010). In Chapter 6, the committee highlights the need for a formal 
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evaluation of the effectiveness of the various methods of consumer 
involvement currently in practice, and of the impact of consumer 
involvement on the quality of SRs. 

Clinician Involvement

Clinicians (e.g., physicians, nurses, and others who examine, 
diagnose, and treat patients) rely on SRs to answer clinical ques-
tions and to understand the limitations of evidence for the out-
comes of an intervention. Although there is little empirical evidence, 
common sense suggests that their participation in the SR process 
can increase the relevance of research questions to clinical practice, 
and help identify real-world healthcare questions. Clinicians have 
unique insights because of their experiences in treating and diagnos-
ing illness and through interacting with patients, family members, 
and their caregivers. In addition, getting input from clinicians often 
elucidates assumptions underlying support for a particular inter-
vention. Eliciting these assumptions and developing questions that 
address them are critical elements of scoping an SR. 

If the review team seeks clinician input, the team should hear 
from individuals representing multiple disciplines and types of 
practices. Several studies suggest that clinical specialists tend to 
favor and advocate for procedures and interventions that they pro-
vide (Fretheim et al., 2006b; Hutchings and Raine, 2006). Evidence 
also suggests that primary care physicians are less inclined than 
specialists to rate medical procedures and interventions as appro-
priate care (Ayanian et al., 1998; Kahan et al., 1996). In addition, 
clinicians from tertiary care institutions may have perspectives that 
are very different from clinicians from community-based institutions 
(Srivastava et al., 2005). 

Payer Involvement 

The committee heard from representatives of several payers at 
its workshop6 and during a series of informal interviews with repre-
sentatives from Aetna, Kaiser Permanente, Geisinger, Blue Cross and 
Blue Shield’s Technology Evaluation Center, Centers for Medicare & 
Medicaid Services, and the Veterans Health Administration. Many 
of these organizations rely on publicly available SRs for decision 
making. They use SRs to make evidence-based coverage determina-
tions and medical benefit policy and to provide clinician and patient 

6  See Appendix C.
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decision support. For example, if there is better evidence for the 
efficacy of a procedure in one clinical setting over another, then the 
coverage policy is likely to reflect this evidence. Similarly, payers use 
SRs to determine pharmaceutical reimbursement levels and to man-
age medical expenditures (e.g., by step therapy or requiring prior 
authorization). Obtaining input from individuals that represents the 
purchaser perspective is likely to improve the relevance of an SR’s 
questions and concerns. 

Involvement of the Clinical Practice Guidelines Team

If an SR is a prerequisite to developing a CPG, it is important 
that the SR team be responsive to the questions of the CPG panel. 
There are various models of interaction between the CPG and SR 
teams in current practice, ranging from no overlap between the 
two groups (e.g., the NIH Consensus Development Conferences), 
to the SR and CPG teams interacting extensively during the evi-
dence review and guideline writing stages (e.g., National Kidney 
Foundation [NKF], Kidney Disease: Improving Global Outcomes), 
to numerous variations in between (e.g., American College of Chest 
Physicians [ACCP]) (Box 2-4). Table 2-1 describes three general mod-
els of interaction: more complete isolation, moderate, and unified. 
Each model has benefits and drawbacks. Although the models have 
not been formally evaluated, the committee believes that a moder-
ate level of interaction is optimal because it establishes a mechanism 
for communication between the CPG panel and the SR team, while 
also protecting against inappropriate influence on the SR methods.

Separation of the SR and the CPG teams, such as the approach 
used by NIH Consensus Development Conferences to develop 
evidence-based consensus statements, may guard against the CPG 
panel interfering in the SR methods and interpretation, but at the 
risk of producing an SR that is unresponsive to the guidelines team’s 
questions. By shutting out the CPG panel from the SR process, par-
ticularly in the analysis of the evidence and preparation of the final 
report, this approach reduces the likelihood that the primary audi-
ence for the SR will understand the nuances of the existing evidence. 
The extreme alternative, unrestricted interaction between the review 
team and the guidelines team, or when the same individuals conduct 
the SR and write the CPG, risks biasing the SR and the review team 
is more likely to arrive at the answers the guideline team wants. 

Some interaction, what the committee refers to as “moderate,” 
allows the SR team and the CPG team to maintain separate identi-
ties and to collaborate at various stages in the SR and guideline 
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BOX 2-4 
Examples of Interaction Between Systematic Review (SR)  

and Clinical Practice Guideline (CPG) Teams

More Isolation: The National Institutes of Health (NIH) Consensus De-
velopment Conferences
•	� An initial panel of experts appointed by the NIH works with the review 

team to formulate research questions. 
•	� An Agency for Healthcare Research and Quality’s (AHRQ’s) Evidence-

based Practice Center (EPC) conducts the SRs based on the research 
questions. The NIH panel chair sits on the EPC to provide a communica-
tion bridge between the two groups. 

•	� An independent panel of experts evaluates the SRs, gets input from 
expert presentations at a consensus development conference, and de-
velops the evidence-based consensus statements.

Moderate: American College of Chest Physicians (ACCP)
•	� An ACCP panel of experts defines CPG chapter topics and assigns each 

chapter to an SR methodologist and clinical content editors (the CPG 
chapter leaders).

•	� The CPG chapter leaders work with an AHRQ EPC to formulate key 
questions. The AHRQ EPC searches the literature, selects and extracts 
data from relevant studies, and summarizes the findings in evidence 
tables.

•	� The evidence tables are delivered to the CPG chapter leaders:
o	� The clinical content editors provide input into preparing, summariz-

ing, and interpreting the evidence. 
o	� The SR methodologists are responsible for the final presentation 

of evidence and rating the quality of evidence.
•	� During the deliberations that ultimately determine the direction and 

strength of the CPG recommendations:
o	� The clinical content editors are excluded if they have any relevant 

biases and conflicts of interest.
o	� The SR methodologists are present, and are responsible for en-

suring that the CPG panel is exposed to presentations and inter-
pretations of the evidence that are free of bias. They do not make 
recommendations. 

Unified: National Kidney Foundation, Kidney Disease: Improving 
Global Outcomes
•	� SR methodologists are on the CPG team. They conduct the SR and 

grade the evidence. 
•	� There is no firewall to guarantee that the SR methodologists are respon-

sible for the final presentation of the evidence.

SOURCES: Guyatt et al. (2010); KDIGO (2010); NIH (2010).
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development process. Moderate interaction can occur in numerous 
ways, including, for example, having one or more CPG liaison(s) 
regularly communicate with the SR team, holding joint meetings of 
the SR and CPG team, or including a CPG representative on the SR 
team. At this level of interaction, the CPG team has input into the 
SR topic formulation, inclusion/exclusion criteria, and organization 
of the review, but it does not have control over the methods and 
conclusions of the final SR report (see Chapter 5). The SR team can 
be available to answer the CPG team’s questions regarding the evi-
dence during the drafting of the guideline. An additional example 
of moderate interaction is including members of the SR team on the 
CPG team. Some professional societies, such as the ACCP (see Box 
2-4), allow both SR methodologists and clinical content experts from 
the CPG team to have input into preparing the SR report. Bias and 
COI is prevented because the SR methodologists, not the clinical 
content experts, have final responsibility for the interpretation and 
presentation of the evidence (Guyatt et al., 2010).

Sponsors of SRs

 As discussed above, professional specialty societies and other 
private healthcare organizations, such as ACCP and NKF, often 
sponsor SRs to inform the development of CPGs. AHRQ and other 
government agencies also sponsor many SRs, as will PCORI, that are 
intended to inform patient and clinician decisions, but not specifi-
cally for a CPG. While an SR should respond to the sponsor’s ques-
tions, the sponsor should not overly influence the SR process. The 
relationship between the sponsor and the SR review team needs to 
be carefully managed to balance the competing goals of maintaining 
the scientific independence of the SR team and the need for over-
sight to ensure the quality and timeliness of their work. 

To protect the scientific integrity of the SR process from spon-
sor interference, the types of interactions permitted between the 
sponsor and SR team should be negotiated and refined before the 
finalization of the protocol and the undertaking of the review. The 
sponsor should require adherence to SR standards, but should not 
impose requirements that may bias the review. Examples of appro-
priate mechanisms for managing the relationship include oversight 
by qualified project officers, an independent peer review process, 
and the use of grants as well as contracts for funding SRs. Qualified 
project officers at the sponsoring organization should have knowl-
edge and experience about how to conduct an SR and a high internal 
standard of respect for science, and not interfere in the conduct of 
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the SR. An independent peer review process allows a neutral party 
to determine whether an SR follows appropriate scientific standards 
and is responsive to the needs of the sponsor. All feedback to the 
SR team should be firsthand via peer review. The use of grants and 
other mechanism to fund SRs allows the SR team to have more 
scientific independence in conducting the review than traditional 
contracts. 

Sponsors should not be allowed to delay or prevent publication 
of an SR in a peer-reviewed journal and should not interfere with 
the journal’s peer review process. This promotes the committee’s 
criteria of transparency by making SR results widely available. The 
ICMJE publication requirements for industry-sponsored clinical tri-
als should be extended to publicly funded SRs (ICMJE, 2007). Except 
where prohibited by a journal’s policies, it is reasonable for the 
authors to provide the sponsor with a copy of the proposed journal 
submission, perhaps with the possibility of the sponsor offering non-
binding comments. If a paper is accepted by a journal after delivery 
of the final report, discrepancies between the journal article and the 
report may legitimately result from the journal’s peer review pro-
cess. The agreement between the sponsor and the SR team should 
give the SR team complete freedom to publish despite any resulting 
discrepancies.

RECOMMENDED STANDARDS FOR ENSURING  
USER AND STAKEHOLDER INPUT

The committee recommends two standards for ensuring user and 
stakeholder input in the SR process:

Standard 2.3—Ensure user and stakeholder input as the review 
is designed and conducted

Required element: 
2.3.1.	� Protect the independence of the review team to 

make the final decisions about the design, analy-
sis, and reporting of the review

Standard 2.4—Manage bias and COI for individuals providing 
input into the systematic review 

Required elements: 
2.4.1.	� Require individuals to disclose potential COI and 

professional or intellectual bias
2.4.2.	� Exclude input from individuals whose COI or bias 

would diminish the credibility of the review in the 
eyes of the intended users
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Rationale

All SR processes should include a method for collecting feed-
back on research questions, topic formulation, inclusion/exclusion 
criteria, and the organization of the SR from individuals with rel-
evant perspectives and expertise. Users and stakeholders need not 
be consulted in interpreting the science, in drawing conclusions, 
or in conducting the technical aspects of the SR. User and stake-
holder feedback can be collected through various techniques, such 
as a formal advisory group, the use of focus groups or structured 
interviews, the inclusion of users and stakeholders on the review 
team, or peer review. Various users and stakeholders bring different 
perspectives and priorities to the review, and these views should 
help shape the research question and outcomes to be evaluated so 
that they are more focused on clinical and patient-centered deci-
sion making. The EPCs, CRD, and Cochrane Collaboration experts 
recognize that engaging a range of users and stakeholders—such as 
consumers, clinicians, payers, and policy makers—is likely to make 
reviews of higher quality and more relevant to end users (CRD, 
2009; Higgins and Green, 2008; Whitlock et al., 2010). User and 
stakeholder involvement is also likely to improve the credibility of 
the review. The type of users and stakeholders important to consult, 
and the decision on whether to create a formal or informal advisory 
group, depend on the topic and circumstances of the SR. 

Getting input from relevant CPG teams (as appropriate) and SR 
sponsors helps to ensure that SRs are responsive to these groups’ 
questions and needs. However, the independence of the review 
team needs to be protected to ensure that this feedback does not 
interfere with the scientific integrity of the review. This is consistent 
with guidance from the Cochrane Collaboration, which prohibits 
sponsorship by any commercial sources with financial interests in 
the conclusions of Cochrane reviews. It also states that sponsors 
should not be allowed to delay or prevent publication of a review, 
or interfere with the independence of the authors of reviews (The 
Cochrane Collaboration, 2006; Higgins and Green, 2008).

Avoiding bias and COI is as important for the users and stake-
holders providing input into SR process as it is for those actually 
conducting the review. Individuals providing input should publicly 
acknowledge their potential biases and COI, and should be excluded 
from the review process if their participation would diminish the 
credibility of the review in the eyes of the intended user. In some 
cases, it may be possible to balance feedback from individuals with 
strong biases or COI across competing interests if their viewpoints 
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are important for the review team to consider. For example, users 
and stakeholders with strong financial and personal connections 
with industry should not participate in reviews. This is consistent 
with the EPC guidance, which requires that participants, consul-
tants, subcontractors, and other technical experts disclose in writing 
any financial and professional interests that are related to the subject 
matter of the review (Slutsky et al., 2010). The next edition of the 
CRD guidance will also make explicit that users and stakeholders 
should declare all biases, and steps should be taken to ensure that 
these do not impact the review.7 In addition, as mentioned above, 
managing bias and COI is critical to transparency, credibility, and 
scientific rigor. 

FORMULATING THE TOPIC

Informative and relevant SRs of CER require user and other 
stakeholder input as the review’s research questions are being devel-
oped and designed. CER questions should address diverse popula-
tions of study participants, examine interventions that are feasible to 
implement in a variety of healthcare settings, and measure a broad 
range of health outcomes (IOM, 2009b). Well-formulated questions 
are particularly important because the questions determine many 
other components of the review, including the search for studies, 
data extraction, synthesis, and presentation of findings (Counsell, 
1997; Higgins and Green, 2008; IOM, 2008; Liberati et al., 2009). 

Topic formulation, however, is a challenging process that often 
takes more time than expected. The research question should be pre-
cise so that the review team can structure the other components of 
the SR. To inform decision making, research questions should focus 
on the uncertainties that underlie disagreement in practice, and the 
outcomes and interventions that are of interest to patients and cli-
nicians. Also important is ensuring that the research questions are 
addressing novel issues, and not duplicating existing SRs or other 
ongoing reviews (CRD, 2009; Whitlock et al., 2010). 

Structured Questions

Well-formulated SR questions use a structured format to 
improve the scientific rigor of an SR, such as the PICO(TS) mne-
monic: population, intervention, comparator, outcomes, timing, and 

7  Personal communication with Lesley Stewart, Director, CRD (March 15, 2010).
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setting (Counsell, 1997; IOM, 2008; Richardson et al., 1995; Whitlock 
et al., 2010).8 Table 2-2 provides an example.

Identifying the population requires selecting the disease or 
condition of interest as well as specifying whether the review will 
focus on a specific subpopulation of individuals (e.g., by age, dis-
ease severity, existence of comorbidities). If there is good reason 
to believe a treatment may work differently in diverse subpopula-
tions, the review protocol should structure the review so that these 
populations are examined separately. Focusing SRs on subgroups, 
such as individuals with comorbidities, can help to identify patients 
who are likely to benefit from an intervention in real-world clinical 
situations. SRs may address conditions and diseases that have the 
greatest impact on the health of the U.S. population, or on conditions 
and diseases that disproportionately and seriously affect subgroups 
and underserved members of the populations (IOM, 2009b). 

8  Some producers of SR have expanded PICO to PICOS or PICOTS, with “T” stand-
ing for timing and “S” standing for either “study design” or “setting.”

TABLE 2-2 PICO Format for Formulating an Evidence 
Question 

PICO 
Component

Tips for Building 
Question Example

Patient 
population or 
problem

“How would I describe 
this group of patients?”
Balance precision with 
brevity

“In patients with heart failure 
from dilated cardiomyopathy 
who are in sinus rhythm . . . ”

Intervention 
(a cause, 
prognostic factor, 
treatment, etc.)

“Which main 
intervention is of 
interest?”
Be specific

“ . . . would adding anti
coagulation with warfarin to 
standard heart failure therapy 
. . . ”

Comparison 
intervention 
(if necessary)

“What is the main 
alternative to be 
compared with the 
intervention?”
Be specific

“ . . . when compared with 
standard therapy alone . . . ”

Outcomes “What do I hope 
the intervention will 
accomplish?” “What 
could this exposure 
really affect?”
Be specific

“ . . . lead to lower 
mortality or morbidity from 
thromboembolism? Is this 
enough to be worth the 
increased risk of bleeding?”

SOURCE: Adapted from the Evidence-based Practice Center Partner’s Guide (AHRQ, 
2009).
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For an SR to meet the definition of CER, it should compare at 
least two alternative interventions, treatments, or systems of care 
(IOM, 2009b). The interventions and comparators should enable 
patients and clinicians to balance the benefits and harms of potential 
treatment options. Cherkin and colleagues, for example, compared 
three treatment alternatives of interest to patients with lower back 
pain: physical therapy, chiropractic care, and self-care (Cherkin et al., 
1998). The study found minimal differences between the treatments 
in terms of numbers of days of reduced activity or missed work, or 
in recurrences of back pain. 

The SR should seek to address all outcomes that are impor-
tant to patients and clinicians, including benefits, possible adverse 
effects, quality of life, symptom severity, satisfaction, and economic 
outcomes (IOM, 2009b; Schünemann et al., 2006; Tunis et al., 2003). 
Patients faced with choosing among alternative prostate cancer 
treatments, for example, may want to know not only prognosis, 
but also potential adverse effects such as urinary incontinence and 
impotence. The SR team should obtain a wide range of views about 
what outcomes are important to patients (Whitlock et al., 2010). 
Whether or not every outcome important to patients can actually be 
addressed in the review depends on whether those outcomes have 
been included in the primary studies.

If the research question includes timing of the outcome assess-
ment and setting, this helps set the context for the SR. It also nar-
rows the question, however, and the evidence examined is limited 
as a result. The timing should indicate the time of the intervention 
and of the follow-up, and the setting should indicate primary or 
specialty care, inpatient or outpatient treatment, and any cointerven-
tions (Whitlock et al., 2010).

Analytic Framework

An analytic framework (also called “logic framework”) is help-
ful to developing and refining the SR topic, especially when more 
than one question is being asked. It should clearly define the rel-
evant patient and contextual factors that might influence the out-
comes or treatment effects and lay out the chain of logic underlying 
the mechanism by which each intervention may improve health 
outcomes (Harris et al., 2001; IOM, 2008; Mulrow et al., 1997; Sawaya 
et al., 2007; Whitlock et al., 2002; Woolf et al., 1996). This visual 
representation of the question clarifies the researchers’ assumptions 
about the relationships among the intervention, the intermediate 
outcomes (e.g., changes in levels of blood pressure or bone density), 
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and health outcomes (e.g., myocardial infarction and strokes). It can 
also help clarify the researchers’ implicit beliefs about the benefits 
of a healthcare intervention, such as quality of life, morbidity, and 
mortality (Helfand and Balshem, 2010). It increases the likelihood 
that all contributing elements in the causal chain will be examined 
and evaluated. However, the analytic framework diagram may need 
to evolve to accurately represent SRs of CER that compare alterna-
tive treatments and interventions. 

Figure 2-1 shows an analytic framework for evaluating studies 
of a new enteral supplement to heal bedsores (Helfand and Balshem, 
2010). On the left side of the analytic framework is the population of 
interest: geriatric patients with bedsores. Moving from left to right 
across the framework is the intervention (enteral supplement nutri-
tion), intermediate outcomes (improved nutritional status, improved 
energy/blood supply to the wound, and healing of the bedsore), 
and final health outcomes of interest (reduction in mortality, quality 
of life). The lines with arrows represent the researchers’ questions 
that the evidence must answer at each phase of the review. The 
dotted lines indicate that the association between the intermediate 
outcomes and final health outcomes are unproven, and need to be 
linked by evaluating several bodies of evidence. The squiggly line 
denotes the question that addresses the harms of the intervention 
(e.g., diarrhea or other adverse effects). In this example, the lines and 
arrows represent the following key research questions:

Figure 2-1.eps

Geriatric
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nutrition
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FIGURE 2-1 Analytic framework for a new enteral supplement to heal 
bedsores. 
SOURCE: Helfand and Balshem (2010).
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Line 1	� Does enteral supplementation improve mortality and 
quality of life?

Line 2 	� Does enteral supplementation improve wound healing?
Line 3	� How frequent and severe are side effects such as 

diarrhea?
Line 4 	� Is wound healing associated with improved survival 

and quality of life? 

Evidence that directly links the intervention to the final health 
outcome is the most influential (Arrow 1). Arrows 2 and 4 link the 
treatments to the final outcomes indirectly: from treatment to an 
intermediate outcome, and then, separately, from the intermediate 
outcome to the final health outcomes. The nutritional status and 
improved energy/blood supply to the wound are only important 
outcomes if they are in the causal pathway to improved healing, 
reduced mortality, and a better quality of life. The analytic frame-
work does not have corresponding arrows to these intermediate 
outcomes because studies measuring these outcomes would only be 
included in the SR if they linked the intermediate outcome to heal-
ing, mortality, or quality of life. 

RECOMMENDED STANDARDS FOR  
FORMULATING THE TOPIC

The importance of the research questions and analytic frame-
work in determining the entire review process demands a rigorous 
approach to topic formulation. The committee recommends the fol-
lowing standard:

Standard 2.5—Formulate the topic for the systematic review
Required elements:

2.5.1	 Confirm the need for a new review
2.5.2	� Develop an analytic framework that clearly lays 

out the chain of logic that links the health inter-
vention to the outcomes of interest and defines 
the key clinical questions to be addressed by the 
systematic review

2.5.3	� Use a standard format to articulate each clinical 
question of interest

2.5.4	 State the rationale for each clinical question
2.5.5	� Refine each question based on user and stake-

holder input 
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Rationale
SRs of CER should focus on specific research questions using 

a structured format (e.g., PICO[TS]), an analytic framework, and 
a clear rationale for the research question. Expert guidance recom-
mends using the PICO(TS) acronym to articulate research ques-
tions (CRD, 2009; Higgins and Green, 2008; Whitlock et al., 2010). 
Developing an analytic framework is required by the EPCs to illus-
trate the chain of logic underlying the research questions (AHRQ, 
2007; Helfand and Balshem, 2010; IOM, 2008). Using a structured 
approach and analytic framework also improves the scientific rigor 
and transparency of the review by requiring the review team to 
clearly articulate the clinical questions and basic assumptions in 
the SR.

The AHRQ EPC program, CRD, and the Cochrane Collaboration 
all have mechanisms for ensuring that new reviews cover novel and 
important topics. AHRQ, for example, specifically requires that top-
ics have strong potential for improving health outcomes (Whitlock 
et al., 2010). CRD recommends that researchers undertaking reviews 
first search for existing or ongoing reviews and evaluate the quality 
of any reviews on similar topics (CRD, 2009). The Cochrane Col-
laboration review groups require approval by the “coordinating 
editor” (editor in chief) of the relevant review group for new SRs 
(Higgins and Green, 2008). Confirming the need for a new review 
is consistent with the committee’s criterion of efficiency because it 
prevents the burden and cost of conducting an unnecessary, duplica-
tive SR (unless the “duplication” is considered necessary to improve 
on earlier efforts). If the SR registries now in development become 
fully operational, this requirement will become much easier for the 
review team to achieve in the near future (CRD, 2010; HHS, 2010; 
Joanna Briggs Institute, 2010; NPAF, 2011; PIPC, 2011).

DEVELOPING THE SYSTEMATIC REVIEW PROTOCOL

The SR protocol is a detailed description of the objectives and 
methods of the review (CRD, 2009; Higgins and Green, 2008; Liberati 
et al., 2009). The protocol should include information regarding the 
context and rationale for the review, primary outcomes of interest, 
search strategy, inclusion/exclusion criteria, data synthesis strategy, 
and other aspects of the research plan. The major challenge to writ-
ing a comprehensive research protocol is accurately specifying the 
research questions and methods before the study begins. Develop-
ing the protocol is an iterative process that requires communication 
with users and stakeholders, input from the general public, and a 
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preliminary review of the literature before all of the components 
of the protocol are finalized (CRD, 2009). Researchers’ decisions to 
undertake an SR may be influenced by prior knowledge of results 
of available studies. The inclusion of multiple perspectives on the 
review team and gathering user and stakeholder input helps pre-
vent choices in the protocol that are based on such prior knowledge. 

The use of protocols in SRs is increasing, but is still not stan-
dard practice. A survey of SRs indexed in MEDLINE in November, 
2004 found that 46 percent of the reviews reported using a protocol 
(Moher et al., 2007), a significant rise from only 7 percent of reviews 
in an earlier survey (Sacks et al., 1987). 

Publication of the Protocol

A protocol should be made publicly available at the start of an 
SR in order to prevent the effects of author bias, allow feedback at 
an early stage in the SR, and tell readers of the review about protocol 
changes that occur as the SR develops. It also gives the public the 
chance to examine how well the SR team has used input from con-
sumers, clinicians, and other experts to develop the questions and 
PICO(TS) the review will address. In addition, a publicly available 
protocol has the benefit that other researchers can identify ongoing 
reviews, and thus avoids unnecessary duplication and encourages 
collaboration. This transparency may provide an opportunity for 
methodological and other research (see Chapter 6) (CRD, 2010). 

One of the most efficient ways to publish protocols is through an 
SR protocol electronic registration. However, more than 80 percent 
of SRs are conducted by organizations that do not have existing 
registries (CRD, 2010). The Cochrane Collaboration and AHRQ have 
created their own infrastructure for publishing protocols (Higgins 
and Green, 2008; Slutsky et al., 2010). Review teams conducting SRs 
funded through PCORI9 will also be required to post research proto-
cols on a government website at the outset of the SR process. 

Several electronic registries under development intend to pub-
lish all SR protocols, regardless of the funding source (CRD, 2010; 
Joanna Briggs Institute, 2010). CRD is developing an international 
registry of ongoing health-related SRs that will be open to all pro-
spective registrations and will offer free public access for electronic 
searching. Each research protocol will be assigned a unique identifi-

9  The Patient Protection and Affordable Care Act, Public Law 111-148, 111th Cong., 
Subtitle D, § 6301 (March 23, 2010).
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cation number, and an audit trail of amendments will be part of each 
protocol’s record. The protocol records will also link to the resulting 
publication. The Preferred Reporting Items for Systematic Reviews 
and Meta-Analyses (PRISMA) Statement reflects the growing rec-
ognition of the importance of prospective registration of protocols, 
and requires that published SRs indicate whether a review protocol 
exists and if and where it can accessed (e.g., web address), and the 
registration information and number (Liberati et al., 2009). 

Amendments to the Protocol

Often the review team needs to make amendments to a protocol 
after the start of the review that result from the researchers’ improved 
understanding of the research questions or the availability of pertinent 
evidence (CRD, 2009; Higgins and Green, 2008; Liberati et al., 2009). 
Common amendments include extending the period of the search to 
include older or newer studies, broadening eligibility criteria, and 
adding new analyses suggested by the primary analysis (Liberati 
et al., 2009). Researchers should document such amendments with 
an explanation for the change in the protocol and completed review 
(CRD, 2009; Higgins and Green, 2008; Liberati et al., 2009).

In general, researchers should not modify the protocol based on 
knowledge of the results of analyses. This has the potential to bias 
the SR, for example, if the SR omits a prespecified comparison when 
the data indicate that an intervention is more or less effective than 
the retained comparisons. Similar problems occur when researchers 
modify the protocol by adding or deleting certain study designs or 
outcome measures, or change the search strategy based on prior 
knowledge of the data. Researchers may be motivated to delete 
an outcome when its results do not match the results of the other 
outcome measures (Silagy et al., 2002), or to add an outcome that 
had not been prespecified. Publishing the protocol and amendments 
allows readers to track the changes and judge whether an amend-
ment has biased the review. The final SR report should also identify 
those analyses that were prespecified and those that were not, and 
any analyses requested by peer reviewers (see Chapter 5).

RECOMMENDED STANDARDS FOR DEVELOPING  
THE SYSTEMATIC REVIEW PROTOCOL

The committee recommends three standards related to the SR 
protocol: 
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Standard 2.6—Develop a systematic review protocol
Required elements: 

2.6.1	� Describe the context and rationale for the re- 
view from both a decision-making and research 
perspective

2.6.2	� Describe the study screening and selection criteria 
(inclusion/exclusion criteria) 

2.6.3	� Describe precisely which outcome measures, time 
points, interventions, and comparison groups will 
be addressed

2.6.4	� Describe the search strategy for identifying rel-
evant evidence

2.6.5	� Describe the procedures for study selection
2.6.6	� Describe the data extraction strategy
2.6.7	� Describe the process for identifying and resolving 

disagreement between researchers in study selec-
tion and data extraction decisions

2.6.8	� Describe the approach to critically appraising 
individual studies

2.6.9	� Describe the method for evaluating the body of 
evidence, including the quantitative and qualita-
tive synthesis strategy

2.6.10	� Describe and justify any planned analyses of dif-
ferential treatment effects according to patient 
subgroups, how an intervention is delivered, or 
how an outcome is measured

2.6.11	� Describe the proposed timetable for conducting 
the review

Standard 2.7—Submit the protocol for peer review
Required element: 

2.7.1	� Provide a public comment period for the protocol 
and publicly report on disposition of comments

Standard 2.8—Make the final protocol publicly available, and 
add any amendments to the protocol in a timely fashion

Rationale

The majority of these required elements are consistent with 
leading guidance, and ensure that the protocol provides a detailed 
description of the objectives and methods of the review (AHRQ, 
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2009; CRD, 2009; Higgins and Green, 2008).10 The committee added 
the requirement to identify and justify planned subgroup analy-
ses to examine whether treatment effects vary according to patient 
group, the method of providing the intervention, or the approach to 
measuring an outcome, because evidence on variability in treatment 
effects across subpopulations is key to directing interventions to the 
most appropriate populations. The legislation establishing PCORI 
requires that “research shall be designed, as appropriate, to take into 
account the potential for differences in the effectiveness of health-
care treatments, services, and items as used with various subpopula-
tions, such as racial and ethnic minorities, women, age, and groups 
of individuals with different comorbidities, genetic and molecular 
subtypes, or quality of life preferences.”11 The protocol should state 
a hypothesis that justifies the planned subgroup analyses, including 
the direction of the suspected subgroup effects, to reduce the pos-
sibility of identifying false subgroup effects. The subgroup analyses 
should also be limited to a small number of hypothesized effects 
(Sun et al., 2010). The committee also added the requirement that the 
protocol include the proposed timetable for conducting the review 
because this improves the transparency, efficiency, and timeliness of 
publicly funded SRs. 

The draft protocol should be reviewed by clinical and method-
ological experts as well as relevant users and stakeholders identified 
by the review team and sponsor. For publicly funded reviews, the 
public should also have the opportunity to comment on the protocol 
to improve the acceptability and transparency of the SR process. The 
review team should be responsive to peer reviewers and public com-
ments and publicly report on the disposition of the comments. The 
review team need not provide a public response to every question; 
it can group questions into general topic areas for response. The 
period for peer review and public comment should be specified so 
that the review process does not delay the entire SR process. 

Cochrane requires peer review of protocols (Higgins and Green, 
2008). The EPC program requires that the SR research questions and 
protocol be available for public comment (Whitlock et al., 2010).12 
All of the leading guidance requires that the final protocol be pub-

10  The elements are all discussed in more detail in Chapters 3 through 5.
11  The Patient Protection and Affordable Care Act, Public Law 111-148, 111th Cong., 

Subtitle D, § 6301(d)(2)(D) (March 23, 2010).
12  Information on making the protocol public comes from Mark Helfand, Director, 

Oregon Evidence-Based Practice Center, Professor of Medicine and Medical Infor-
matics and Clinical Epidemiology, Oregon Health and Science University, Portland, 
Oregon.
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licly available (CRD, 2009; Higgins and Green, 2008; Whitlock et al., 
2010). 
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Abstract: This chapter addresses the identification, screening, 
data collection, and appraisal of the individual studies that make 
up a systematic review’s (SR’s) body of evidence. The committee 
recommends six related standards. The search should be compre-
hensive and include both published and unpublished research. The 
potential for bias to enter the selection process is significant and 
well documented. Without appropriate measures to counter the 
biased reporting of primary evidence from clinical trials and obser-
vational studies, SRs will reflect and possibly exacerbate existing 
distortions in the biomedical literature. The review team should 
document the search process and keep track of the decisions that 
are made for each article. Quality assurance and control are criti-
cal during data collection and extraction because of the substantial 
potential for errors. At least two review team members, working 
independently, should screen and select studies and extract quan-
titative and other critical data from included studies. Each eligible 
study should be systematically appraised for risk of bias; relevance 
to the study’s populations, interventions, and outcomes measures; 
and fidelity of the implementation of the interventions.

The search for evidence and critical assessment of the indi-
vidual studies identified are the core of a systematic review (SR). 

3

Standards for Finding and  
Assessing Individual Studies
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These SR steps require meticulous execution and documentation to 
minimize the risk of a biased synthesis of evidence. Current practice 
falls short of recommended guidance and thus results in a mean-
ingful proportion of reviews that are of poor quality (Golder et al., 
2008; Moher et al., 2007a; Yoshii et al., 2009). An extensive literature 
documents that many SRs provide scant, if any, documentation of 
their search and screening methods. SRs often fail to acknowledge 
or address the risk of reporting biases, neglect to appraise the qual-
ity of individual studies included in the review, and are subject to 
errors during data extraction and the meta-analysis (Cooper et al., 
2006; Delaney et al., 2007; Edwards et al., 2002; Golder et al., 2008; 
Gøtzsche et al., 2007; Horton et al., 2010; Jones et al., 2005; Lundh 
et al., 2009; Moher et al., 2007a; Roundtree et al., 2008; Tramer et al., 
1997). The conduct of the search for and selection of evidence may 
have serious implications for patients’ and clinicians’ decisions. An 
SR might lead to the wrong conclusions and, ultimately, the wrong 
clinical recommendations, if relevant data are missed, errors are 
uncorrected, or unreliable research is used (Dickersin, 1990; Dwan 
et al., 2008; Glanville et al., 2006; Gluud, 2006; Kirkham et al., 2010; 
Turner et al., 2008). 

In this chapter, the committee recommends methodological 
standards for the steps involved in identifying and assessing the 
individual studies that make up an SR’s body of evidence: plan-
ning and conducting the search for studies, screening and selecting 
studies, managing data collection from eligible studies, and assess-
ing the quality of individual studies. The committee focused on 
steps to minimize bias and to promote scientifically rigorous SRs 
based on evidence (when available), expert guidance, and thought-
ful reasoning. The recommended standards set a high bar that will 
be challenging for many SR teams. However, the available evidence 
does not suggest that it is safe to cut corners if resources are limited. 
These best practices should be thoughtfully considered by anyone 
conducting an SR. It is especially important that the SR is transpar-
ent in reporting what methods were used and why. 

Each standard consists of two parts: first, a brief statement 
describing the related SR step and, second, one or more elements of 
performance that are fundamental to carrying out the step. Box 3-1 
lists all of the chapter’s recommended standards. 

Note that, as throughout this report, the chapter’s references 
to “expert guidance” refer to the published methodological advice 
of the Agency for Healthcare Research and Quality (AHRQ) Effec-
tive Health Care Program, the Centre for Reviews and Dissemina-
tion (CRD) (University of York), and the Cochrane Collaboration. 
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Appendix E contains a detailed summary of expert guidance on this 
chapter’s topics.

THE SEARCH PROCESS

When healthcare decision makers turn to SRs to learn the poten-
tial benefits and harms of alternative health care therapies, it is with 
the expectation that the SR will provide a complete picture of all that 
is known about an intervention. Research is relevant to individual 
decision making, whether it reveals benefits, harms, or lack of effec-
tiveness of a health intervention. Thus, the overarching objective of 
the SR search for evidence is to identify all the studies (and all the 
relevant data from the studies) that may pertain to the research ques-
tion and analytic framework. The task is a challenging one. Hun-
dreds of thousands of research articles are indexed in bibliographic 
databases each year. Yet despite the enormous volume of published 
research, a substantial proportion of effectiveness data are never 
published or are not easy to access. For example, approximately 
50 percent of studies appearing as conference abstracts are never 
fully published (Scherer et al., 2007), and some studies are not even 
reported as conference abstracts. Even when there are published 
reports of effectiveness studies, the studies often report only a sub-
set of the relevant data. Furthermore, it is well documented that the 
data reported may not represent all the findings on an intervention’s 
effectiveness because of pervasive reporting bias in the biomedical 
literature. Moreover, crucial information from the studies is often 
difficult to locate because it is kept in researchers’ files, government 
agency records, or manufacturers’ proprietary records.

The following overview further describes the context for the SR 
search process: the nature of the reporting bias in the biomedical 
literature; key sources of information on comparative effectiveness; 
and expert guidance on how to plan and conduct the search. The 
committee’s related standards are presented at the end of the section. 

Planning the Search

The search strategy should be an integral component of the 
research protocol1 that specifies procedures for finding the evidence 
directly relevant to the SR. Items described in the protocol include, 

1  See Chapter 2 for the committee’s recommended standards for establishing the 
research protocol.
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BOX 3-1 
Recommended Standards for Finding and  

Assessing Individual Studies 

Standard 3.1 Conduct a comprehensive systematic search for evidence
Required elements:

3.1.1	� Work with a librarian or other information specialist trained 
in performing systematic reviews (SRs) to plan the search 
strategy

3.1.2	� Design the search strategy to address each key research 
question

3.1.3	� Use an independent librarian or other information special-
ist to peer review the search strategy

3.1.4	 Search bibliographic databases
3.1.5	 Search citation indexes
3.1.6	 Search literature cited by eligible studies
3.1.7	� Update the search at intervals appropriate to the pace of 

generation of new information for the research question 
being addressed

3.1.8	� Search subject-specific databases if other databases are 
unlikely to provide all relevant evidence

3.1.9	� Search regional bibliographic databases if other data
bases are unlikely to provide all relevant evidence

Standard 3.2 Take action to address potentially biased reporting of 
research results

Required elements:
3.2.1	� Search grey-literature databases, clinical trial registries, 

and other sources of unpublished information about 
studies

3.2.2	� Invite researchers to clarify information related to study 
eligibility, study characteristics, and risk of bias

3.2.3	� Invite all study sponsors to submit unpublished data, in-
cluding unreported outcomes, for possible inclusion in the 
systematic review

3.2.4	 Handsearch selected journals and conference abstracts
3.2.5	 Conduct a web search
3.2.6	� Search for studies reported in languages other than En

glish if appropriate

Standard 3.3 Screen and select studies
Required elements:

3.3.1	� Include or exclude studies based on the protocol’s pre-
specified criteria
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3.3.2	� Use observational studies in addition to randomized clini-
cal trials to evaluate harms of interventions

3.3.3	� Use two or more members of the review team, working 
independently, to screen and select studies

3.3.4	� Train screeners using written documentation; test and re-
test screeners to improve accuracy and consistency

3.3.5	� Use one of two strategies to select studies: (1) read all 
full-text articles identified in the search or (2) screen titles 
and abstracts of all articles and then read the full text of 
articles identified in initial screening. 

3.3.6	� Taking account of the risk of bias, consider using obser-
vational studies to address gaps in the evidence from ran-
domized clinical trials on the benefits of interventions

Standard 3.4 Document the search 
Required elements:

3.4.1	� Provide a line-by-line description of the search strategy, 
including the date of every search for each database, web 
browser, etc.

3.4.2	� Document the disposition of each report identified includ-
ing reasons for their exclusion if appropriate

Standard 3.5 Manage data collection 
Required elements:

3.5.1	� At a minimum, use two or more researchers, working in-
dependently, to extract quantitative and other critical data 
from each study. For other types of data, one individual 
could extract the data while the second individual indepen-
dently checks for accuracy and completeness. Establish a 
fair procedure for resolving discrepancies—do not simply 
give final decision-making power to the senior reviewer

3.5.2	� Link publications from the same study to avoid including 
data from the same study more than once

3.5.3	� Use standard data extraction forms developed for the spe-
cific systematic review

3.5.4	 Pilot-test the data extraction forms and process

Standard 3.6 Critically appraise each study
Required elements:

3.6.1	� Systematically assess the risk of bias, using predefined 
criteria

3.6.2	� Assess the relevance of the study’s populations, interven-
tions, and outcome measures

3.6.3	 Assess the fidelity of the implementation of interventions
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but are not limited to, the study question; the criteria for a study’s 
inclusion in the review (including language and year of report, 
publication status, and study design restrictions, if any); the data-
bases, journals, and other sources to be searched for evidence; and 
the search strategy (e.g., sequence of database thesaurus terms, text 
words, methods of handsearching). 

Expertise in Searching

A librarian or other qualified information specialist with train-
ing or experience in conducting SRs should work with the SR 
team to design the search strategy to ensure appropriate transla-
tion of the research question into search concepts, correct choice 
of Boolean operators and line numbers, appropriate translation of 
the search strategy for each database, relevant subject headings, 
and appropriate application and spelling of terms (Sampson and 
McGowan, 2006). The Cochrane Collaboration includes an Informa-
tion Retrieval Methods Group2 that provides a valuable resource for 
information specialists seeking a professional group with learning 
opportunities.

Expert guidance recommends that an experienced librarian or 
information specialist with training in SR search methods should 
also be involved in performing the search (CRD, 2009; Lefebvre et 
al., 2008; McGowan and Sampson, 2005; Relevo and Balshem, 2011). 
Navigating through the various sources of research data and publi-
cations is a complex task that requires experience with a wide range 
of bibliographic databases and electronic information sources, and 
substantial resources (CRD, 2009; Lefebvre et al., 2008; Relevo and 
Balshem, 2011). 

Ensuring an Accurate Search

An analysis of SRs published in the Cochrane Database of Sys-
tematic Reviews found that 90.5 percent of the MEDLINE searches 
contained at least one search error (Sampson and McGowan, 2006). 
Errors included spelling errors, the omission of spelling variants and 
truncations, the use of incorrect Boolean operators and line numbers, 
inadequate translation of the search strategy for different databases, 

2  For more information on the Cochrane Information Retrieval Methods Group, go 
to http://irmg.cochrane.org/.
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misuse of MeSH3 and free-text terms, unwarranted explosion of 
MeSH terms, and redundancy in search terms. Common sense sug-
gests that these errors affect the accuracy and overall quality of SRs. 
AHRQ and CRD SR experts recommend peer review of the electronic 
search strategy to identify and prevent these errors from occurring 
(CRD, 2009; Relevo and Balshem, 2011). The peer reviewer should be 
independent from the review team in order to provide an unbiased 
and scientifically rigorous review, and should have expertise in infor-
mation retrieval and SRs. In addition, the peer review process should 
take place prior to the search process, rather than in conjunction with 
the peer review of the final report, because the search process will 
provide the data that are synthesized and analyzed in the SR. 

Sampson and colleagues (2009) recently surveyed individuals 
experienced in SR searching and identified aspects of the search 
process that experts agree are likely to have a large impact on the 
sensitivity and precision of a search: accurate translation of each 
research question into search concepts; correct choice of Boolean and 
proximity operators; absence of spelling errors; correct line numbers 
and combination of line numbers; accurate adaptation of the search 
strategy for each database; and inclusion of relevant subject head-
ings. Then they developed practice guidelines for peer review of elec-
tronic search strategies. For example, to identify spelling errors in the 
search they recommended that long strings of terms be broken into 
discrete search statements in order to make null or misspelled terms 
more obvious and easier to detect. They also recommended cutting 
and pasting the search into a spell checker. As these guidelines and 
others are implemented, future research needs to be conducted to 
validate that peer review does improve the search quality.

Reporting Bias

Reporting biases (Song et al., 2010), particularly publication bias 
(Dickersin, 1990; Hopewell et al., 2009a) and selective reporting of 
trial outcomes and analyses (Chan et al., 2004a, 2004b; Dwan et al., 
2008; Gluud, 2006; Hopewell et al., 2008; Turner et al., 2008; Vedula 
et al., 2009), present the greatest obstacle to obtaining a complete 
collection of relevant information on the effectiveness of healthcare 
interventions. Reporting biases have been identified across many 
health fields and interventions, including treatment, prevention, and 
diagnosis. For example, McGauran and colleagues (2010) identified 

3  MeSH (Medical Subject Headings) is the National Library of Medicine’s controlled 
vocabulary thesaurus.
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instances of reporting bias spanning 40 indications and 50 different 
pharmacological, surgical, diagnostic, and preventive interventions 
and selective reporting of study data as well as efforts by manufac-
turers to suppress publication. Furthermore, the potential for report-
ing bias exists across the entire research continuum—from before 
completion of the study (e.g., investigators’ decisions to register a 
trial or to report only a selection of trial outcomes), to reporting in 
conference abstracts, selection of a journal for submission, and sub-
mission of the manuscript to a journal or other resource, to editorial 
review and acceptance.

The following describes the various ways in which reporting of 
research findings may be biased. Table 3-1 provides definitions of 
the types of reporting biases.

Publication Bias 

The term publication bias refers to the likelihood that publica-
tion of research findings depends on the nature and direction of 

TABLE 3-1 Types of Reporting Biases

Type of 
Reporting Bias Definition

Publication bias 		  The publication or nonpublication of research 
findings, depending on the nature and direction of 
the results

Selective outcome 
reporting bias 

The selective reporting of some outcomes but not 
others, depending on the nature and direction of the 
results

Time-lag bias The rapid or delayed publication of research findings, 
depending on the nature and direction of the results

Location bias The publication of research findings in journals 
with different ease of access or levels of indexing in 
standard databases, depending on the nature and 
direction of results.

Language bias The publication of research findings in a particular 
language, depending on the nature and direction of 
the results

Multiple (duplicate) 
publications

The multiple or singular publication of research 
findings, depending on the nature and direction of 
the results

Citation bias The citation or noncitation of research findings, 
depending on the nature and direction of the results

SOURCE: Sterne et al. (2008). 
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a study’s results. More than two decades of research have shown 
that positive findings are more likely to be published than null 
or negative results. At least four SRs have assessed the associa-
tion between study results and publication of findings (Song et 
al., 2009). These investigations plus additional individual stud-
ies indicate a strong association between statistically significant 
or positive results and likelihood of publication (Dickersin and 
Chalmers, 2010).

Investigators (not journal editors) are believed to be the major 
reason for failure to publish research findings (Dickersin and Min, 
1993; Dickersin et al., 1992). Studies examining the influence of edi-
tors on acceptance of submitted manuscripts have not found an 
association between results and publication (Dickersin et al., 2007; 
Lynch et al., 2007; Okike et al., 2008; Olson et al., 2002). 

Selective Outcome Reporting Bias

To avert problems introduced by post hoc selection of study 
outcomes, a randomized controlled trial’s (RCT’s) primary outcome 
should be stated in the research protocol a priori, before the study 
begins (Kirkham et al., 2010). Statistical testing of the effect of an 
intervention on multiple possible outcomes in a study can lead to 
a greater probability of statistically significant results obtained by 
chance. When primary or other outcomes of a study are selected and 
reported post hoc (i.e., after statistical testing), the reader should be 
aware that the published results for the “primary outcome” may be 
only a subset of relevant findings, and may be selectively reported 
because they are statistically significant.

Outcome reporting bias refers to the selective reporting of some 
outcomes but not others because of the nature and direction of the 
results. This can happen when investigators rely on hypothesis test-
ing to prioritize research based on the statistical significance of an 
association. In the extreme, if only positive outcomes are selectively 
reported, we would not know that an intervention is ineffective for 
an important outcome, even if it had been tested frequently (Chan 
and Altman, 2005; Chan et al., 2004a,b; Dwan et al., 2008; Turner et 
al., 2008; Vedula et al., 2009).

Recent research on selective outcome reporting bias has focused 
on industry-funded trials, in part because internal company docu-
ments may be available, and in part because of evidence of biased 
reporting that favors their test interventions (Golder and Loke, 2008; 
Jorgensen et al., 2008; Lexchin et al., 2003; Nassir Ghaemi et al., 2008; 
Ross et al., 2009; Sismondo 2008; Vedula et al., 2009).
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Mathieu and colleagues (2009) found substantial evidence of 
selective outcome reporting. The researchers reviewed 323 RCTs 
with results published in high-impact journals in 2008. They found 
that only 147 had been registered before the end of the trial with 
the primary outcome specified. Of these 147, 46 (31 percent) were 
published with different primary outcomes than were registered, 
with 22 introducing a new primary outcome. In 23 of the 46 discrep-
ancies, the influence of the discrepancy could not be determined. 
Among the remaining 23 discrepancies, 19 favored a statistically 
significant result (i.e. a new statistically significant primary out-
come was introduced in the published article or a nonsignificant 
primary outcome was omitted or not defined as primary in the 
published article). 

In a study of 100 trials published in high-impact journals 
between September 2006 and February 2007 and also registered 
in a trial registry, Ewart and colleagues found that in 34 cases (31 
percent) the primary outcome had changed (10 by addition of a new 
primary outcome; 3 by promotion from a secondary outcome; 20 
by deletion of a primary outcome; and 6 by demotion to a second-
ary outcome); and in 77 cases (70 percent) the secondary outcome 
changed (54 by addition of a new secondary outcome; 5 by demo-
tion from a primary outcome; 48 by deletion; 3 by promotion to a 
primary outcome) (Ewart et al., 2009).

Acquiring unpublished data from industry can be challenging. 
However, when available, unpublished data can change an SR’s 
conclusions about the benefits and harms of treatment. A review by 
Eyding and colleagues demonstrates both the challenge of acquir-
ing all relevant data from a manufacturer and how acquisition of 
those data can change the conclusion of an SR (Eyding et al., 2010). 
In their SR, which included both published and unpublished data 
acquired from the drug manufacturer, Eyding and colleagues found 
that published data overestimated the benefit of the antidepressant 
reboxetine over placebo by up to 115 percent and over selective 
serotonin reuptake inhibitors (SSRIs) by up to 23 percent. The addi-
tion of unpublished data changed the superiority of reboxetine vs. 
placebo to a nonsignificant difference and the nonsignificant differ-
ence between reboxetine and SSRIs to inferiority for reboxetine. For 
patients with adverse events and rates of withdrawals from adverse 
events inclusion of unpublished data changed nonsignificant dif-
ference between reboxetine and placebo to inferiority of rebox-
etine; while for rates of withdrawals for adverse events inclusion 
of unpublished data changed the nonsignificant difference between 
reboxetine and fluoxetine to an inferiority of fluoxetine.
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Although there are many studies documenting the problem of 
publication bias and selective outcome reporting bias, few studies 
have examined the effect of such bias on SR findings. One recent 
study by Kirkham and colleagues assessed the impact of outcome 
reporting bias in individual trials on 81 SRs published in 2006 and 
2007 by Cochrane review groups (Kirkham et al., 2010). More than 
one third of the reviews (34 percent) included at least one RCT with 
suspected outcome reporting bias. The authors assessed the poten-
tial impact of the bias and found that meta-analyses omitting trials 
with presumed selective outcome reporting for the primary outcome 
could overestimate the treatment effect. They also concluded that tri-
als should not be excluded from SRs simply because outcome data 
appear to be missing when in fact the missing data may be due to 
selective outcome reporting. The authors suggest that in such cases 
the trialists should be asked to provide the outcome data that were 
analyzed, but not reported.

Time-lag Bias

In an SR of the literature, Hopewell and her colleagues (2009a) 
found that trials with positive results (statistically significant in 
favor of the experimental arm) were published about a year sooner 
than trials with null or negative results (not statistically significant 
or statistically significant in favor of the control arm). This has impli-
cations for both systematic review teams and patients. If positive 
findings are more likely to be available during the search process, 
then SRs may provide a biased view of current knowledge. The 
limited evidence available implies that publication delays may be 
caused by the investigator rather than by journal editors (Dickersin 
et al., 2002b; Ioannidis et al., 1997, 1998). 

Location Bias

The location of published research findings in journals with dif-
ferent ease of access or levels of indexing is also correlated with the 
nature and direction of results. For example, in a Cochrane method-
ology review, Hopewell and colleagues identified five studies that 
assessed the impact of including trials published in the grey litera-
ture in an SR (Hopewell et al., 2009a). The studies found that trials 
in the published literature tend to be larger and show an overall 
larger treatment effect than those trials found in the grey literature 
(primarily abstracts and unpublished data, such as data from trial 
registries, “file drawer data,” and data from individual trialists). 
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The researchers suggest that, by excluding grey literature, an SR or 
meta-analysis is likely to artificially inflate the benefits of a health 
care intervention. 

Language Bias

As in other types of reporting bias, language bias refers to the 
publication of research findings in certain languages, depending 
on the nature and direction of the findings. For example, some evi-
dence shows that investigators in Germany may choose to publish 
their negative RCT findings in non-English language journals and 
their positive RCT findings in English-language journals (Egger and 
Zellweger-Zahner, 1997; Heres et al., 2004). However, there is no 
definitive evidence on the impact of excluding articles in languages 
other than English (LOE), nor is there evidence that non-English 
language articles are of lower quality (Moher et al., 1996); the differ-
ences observed appear to be minor (Moher et al., 2003).

Some studies suggest that, depending on clinical specialty or 
disease, excluding research in LOE may not bias SR findings (Egger 
et al., 2003; Gregoire et al., 1995; Moher et al., 2000, 2003; Morrison 
et al., 2009). In a recent SR, Morrison and colleagues examined the 
impact on estimates of treatment effect when RCTs published in LOE 
are excluded (Morrison et al., 2009).4 The researchers identified five 
eligible reports (describing three unique studies) that assessed the 
impact of excluding articles in LOE on the results of a meta-analysis. 
None of the five reports found major differences between English-
only meta-analyses and meta-analyses that included trials in LOE 
(Egger et al., 2003; Jüni et al., 2002; Moher et al., 2000, 2003; Pham et 
al., 2005; Schulz et al., 1995).

Many SRs do not include articles in LOE, probably because of the 
time and cost involved in obtaining and translating them. The com-
mittee recommends that the SR team consider whether the topic of the 
review might require searching for studies not published in English.

Multiple (Duplicate) Publication Bias

Investigators sometimes publish the same findings multiple 
times, either overtly or what appears to be covertly. When two or 
more articles are identical, this constitutes plagiarism. When the 
articles are not identical, the systematic review team has difficulty 

4 The Morrison study excluded complementary and alternative medicine 
interventions.
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discerning whether the articles are describing the findings from the 
same or different studies. von Elm and colleagues described four 
situations that may suggest duplicate publication; these include 
articles with the following features: (1) identical samples and out-
comes; (2) identical samples and different outcomes; (3) samples 
that are larger or smaller, yet with identical outcomes; and (4) dif-
ferent samples and different outcomes (von Elm et al., 2004). The 
World Association of Medical Editors (WAME, 2010) and the Inter-
national Committee of Medical Journal Editors (ICMJE, 2010) have 
condemned duplicate or multiple publication when there is no clear 
indication that the article has been published before. 

Von Elm and colleagues (2004) identified 141 SRs in anesthesia 
and analgesia that included 56 studies that had been published two 
or more times. Little overlap occurred among authors on the dupli-
cate publications, with no cross-referencing of the articles. Of the 
duplicates, 33 percent were funded by the pharmaceutical industry. 
Most of the duplicate articles (63 percent) were published in journal 
supplements soon after the “main” article. Positive results appear 
to be published more often in duplicate, which can lead to over-
estimates of a treatment effect if the data are double counted (Tramer 
et al., 1997).

Citation Bias

Searches of online databases of cited articles are one way to 
identify research that has been cited in the references of published 
articles. However, many studies show that, across a broad array of 
topics, authors tend to cite selectively only the positive results of 
other studies (omitting the negative or null findings) (Gøtzsche, 
1987; Kjaergard and Als-Nielsen, 2002; Nieminen et al., 2007; 
Ravnskov, 1992, 1995; Schmidt and Gøtzsche, 2005;). Selective pool-
ing of results, that is, when the authors perform a meta-analysis 
of studies they have selected without a systematic search for all 
evidence, could be considered both a non-SR and a form of citation 
bias. Because a selective meta-analysis or pooling does not reflect 
the true state of research evidence, it is prone to selection bias and 
may even reflect what the authors want us to know, rather than the 
totality of knowledge.

Addressing Reporting Bias

Reporting bias clearly presents a fundamental obstacle to the 
scientific integrity of SRs on the effectiveness of healthcare inter-
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ventions. However, at this juncture, important, unresolved ques-
tions remain on how to overcome the problem. No empirically-
based techniques have been developed that can predict which topics 
or research questions are most vulnerable to reporting bias. Nor 
can one determine when reporting bias will lead to an “incorrect” 
conclusion about the effectiveness of an intervention. Moreover, 
researchers have not yet developed a low-cost, effective approach to 
identifying a complete, unbiased literature for SRs of comparative 
effectiveness research (CER). 

SR experts recommend a prespecified, systematic approach to 
the search for evidence that includes not only easy-to-access bib-
liographic databases, but also other information sources that con-
tain grey literature, particularly trial data, and other unpublished 
reports. The search should be comprehensive and include both 
published and unpublished research. The evidence on reporting 
bias (described above) is persuasive. Without appropriate measures 
to counter the biased reporting of primary evidence from clinical 
trials and observational studies, SRs may only reflect—and could 
even exacerbate—existing distortions in the biomedical literature. 
The implications of developing clinical guidance from incomplete 
or biased knowledge may be serious (Moore, 1995; Thompson et 
al., 2008). Yet, many SRs fail to address the risk of bias during the 
search process.

Expert guidance also suggests that the SR team contact the 
researchers and sponsors of primary research to clarify unclear 
reports or to obtain unpublished data that are relevant to the SR. See 
Table 3-2 for key techniques and information sources recommended 
by AHRQ, CRD, and the Cochrane Collaboration. Appendix E pro-
vides further details on expert guidance.

Key Information Sources

Despite the imperative to conduct an unbiased search, many SRs 
use abbreviated methods to search for the evidence, often because 
of resource limitations. A common error is to rely solely on a lim-
ited number of bibliographic databases. Large databases, such as 
MEDLINE and Embase (Box 3-2), are relatively easy to use, but 
they often lack research findings that are essential to answering 
questions of comparative effectiveness (CRD, 2009; Hopewell et al., 
2009b; Lefebvre et al., 2008; Scherer et al., 2007; Song et al., 2010). 
The appropriate sources of information for an SR depend on the 
research question, analytic framework, patient outcomes of interest, 
study population, research design (e.g., trial data vs. observational 
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data), likelihood of publication, authors, and other factors (Egger et 
al., 2003; Hartling et al., 2005; Helmer et al., 2001; Lemeshow et al., 
2005). Relevant research findings may reside in a large, well-known 
bibliographic databases, subject-specific or regional databases, or in 
the grey literature.

The following summarizes the available evidence on the utility 
of key data sources—such as bibliographic databases, grey litera-
ture, trial registries, and authors or sponsors of relevant research—
primarily for searching for results from RCTs. While considerable 
research has been done to date on finding relevant randomized trials 
(Dickersin et al., 1985; Dickersin et al., 1994; McKibbon et al., 2009; 
Royle and Milne, 2003; Royle and Waugh, 2003), less work has been 
done on methods for identifying qualitative (Flemming and Briggs, 

TABLE 3-2 Expert Suggestions for Conducting the Search 
Process and Addressing Reporting Bias

AHRQ CRD Cochrane

Expertise required for the search:
•	� Work with a librarian or other 

information specialist with SR training to 
plan the search strategy √ √ √

•	� Use an independent librarian or other 
information specialist to peer review the 
search strategy √

Search: 
•	 Bibliographic databases √ √ √
•	 Citation indexes √ √ √
•	� Databases of unpublished and ongoing 

studies √ √ √
•	 Grey-literature databases √ √ √
•	� Handsearch selected and conference 

abstracts √ √
•	 Literature cited by eligible studies √ √ √
•	 Regional bibliographic databases √ √ √
•	� Studies reported in languages other than 

English √ √ √
•	 Subject-specific databases √ √ √
•	 Web/Internet √

Contact:
•	� Researchers to clarify study eligibility, 

study characteristics, and risk of bias √ √
•	� Study sponsors and researchers to submit 

unpublished data √ √ √

NOTE: See Appendix E for further details on guidance for searching for 
evidence from AHRQ, CRD, and Cochrane Collaboration. 
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2007) and observational data for a given topic (Booth 2006; Furlan 
et al., 2006; Kuper et al., 2006; Lemeshow et al., 2005). The few elec-
tronic search strategies that have been evaluated to identify studies 
of harms, for example, suggest that further methodological research 

BOX 3-2 
Bibliographic Databases

•	� Cochrane Central Register of Controlled Trials (CENTRAL)—A data-
base of more than 500,000 records of controlled trials and other health-
care interventions including citations published in languages other than 
English and conference proceedings. 

•	� Database of Abstracts of Reviews of Effect (DARE)—A database, 
managed by the Centre for Reviews and Dissemination (York Univer-
sity), with 15,000 abstracts of systematic reviews including more than 
6,000 Cochrane reviews and protocols. DARE focuses on the effects of 
health interventions including diagnostic and prognostic studies, reha-
bilitation, screening, and treatment.

•	� Embase—A biomedical and pharmaceutical database indexing 20 mil-
lion records from over 3,500 international journals in drug research, phar-
macology, pharmaceutics, toxicology, clinical and experimental human 
medicine, health policy and management, public health, occupational 
health, environmental health, drug dependence and abuse, psychiatry, 
forensic medicine, and biomedical engineering/ instrumentation. 

•	� MEDLINE—The National Library of Medicine’s (NLM’s) bibliographic 
database with more than 18 million references to journals covering the 
fields of medicine, nursing, dentistry, veterinary medicine, the health 
care system, and the preclinical sciences. 

Regional Databases
•	� African Index Medicus (AIM)—An index of African health literature and 

information sources. AIM was established by the World Health Organi-
zation in collaboration with the Association for Health Information and 
Libraries in Africa.

•	� Latin American and Caribbean Health Sciences Literature (LILACS)—A 
database for health scientific-technique literature published by Latin 
American and Caribbean authors missing from international databases. 
It covers the description and indexing of theses, books, books chapters, 
congresses or conferences annals, scientific-technical reports, and jour-
nal articles.

SOURCES: BIREME (2010); Cochrane Collaboration (2010a); CRD (2010); Dickersin 
et al. (2002a); Embase (2010); National Library of Medicine (2008); WHO (2006).



Copyright © National Academy of Sciences. All rights reserved.

Finding What Works in Health Care:  Standards for Systematic Reviews

STANDARDS FOR FINDING AND ASSESSING INDIVIDUAL STUDIES	 97

is needed to find an efficient balance between sensitivity5 and preci-
sion in conducting electronic searches (Golder and Loke, 2009).

Less is known about the consequences of including studies 
missed in these searches. For example, one SR of the literature on 
search methods found that adverse effects information was included 
more frequently in unpublished sources, but also concluded that 
there was insufficient evidence to determine how including unpub-
lished studies affects an SR’s pooled risk estimates of adverse effects 
(Golder and Loke, 2010). Nevertheless, one must assume that the 
consequences of missing relevant articles may be clinically signifi-
cant especially if the search fails to identify data that might alter 
conclusions about the risks and benefits of an intervention. 

Bibliographic Databases

Unfortunately, little empirical evidence is available to guide 
the development of an SR bibliographic search strategy. As a result, 
the researcher has to scrutinize a large volume of articles to iden-
tify the relatively small proportion that are relevant to the research 
question under consideration. At present, no one database or infor-
mation source is sufficient to ensure an unbiased, balanced picture 
of what is known about the effectiveness, harms, and benefits of 
health interventions (Betran et al., 2005; Crumley et al., 2005; Royle 
et al., 2005; Tricco et al., 2008). Betran and colleagues, for example, 
assessed the utility of different databases for identifying studies 
for a World Health Organization (WHO) SR of maternal morbidity 
and mortality (Betran et al., 2005). After screening more than 64,000 
different citations, they identified 2,093 potentially eligible studies. 
Several databases were sources of research not found elsewhere; 
20 percent of citations were found only in MEDLINE, 7.4 percent 
in Embase, and 5.6 percent in LILACS and other topic specific 
databases. 

Specialized databases  Depending on the subject of the SR, spe-
cialized topical databases such as POPLINE and PsycINFO may 
provide research findings not available in other databases (Box 3-3). 
POPLINE is a specialized database of abstracts of scientific articles, 
reports, books, and unpublished reports in the field of population, 
family planning, and related health issues. PsycINFO, a database 
of psychological literature, contains journal articles, book chapters, 

5  In literature searching, “sensitivity” is the proportion of relevant articles that are 
identified using a specific search strategy; “precision” refers to the proportion of 
articles identified by a search strategy that are relevant (CRD 2009).
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books, technical reports, and dissertations related to behavioral 
health interventions. 

Citation indexes  Scopus, Web of Science, and other citation indexes 
are valuable for finding cited reports from journals, trade publica-
tions, book series, and conference papers from the scientific, technical, 
medical, social sciences, and arts and humanities fields (Bakkalbasi et 
al., 2006; Chapman et al., 2010; Falagas et al., 2008; ISI Web of Knowl-
edge, 2009; Kuper et al., 2006; Scopus, 2010). Searching the citations of 
previous SRs on the same topic could be particularly fruitful.

Grey literature  Grey literature includes trial registries (discussed 
below), conference abstracts, books, dissertations, monographs, 
and reports held by the Food and Drug Administration (FDA) and 
other government agencies, academics, business, and industry. 

BOX 3-3 
Subject-Specific Databases

•	� Campbell Collaboration Social, Psychological, Educational & 
Criminological Trials Register (C2-SPECTR)—A registry of more 
than 10,000 trials in education, social work and welfare, and criminal 
justice. The primary purpose of C2-SPECTR is to provide support for 
the Campbell Collaboration systematic reviews (SRs), but the registry 
is open to the public.

•	� Cumulative Index to Nursing and Allied Health Literature (CINAHL)—
CINAHL indexes nearly 3,000 journals as well as healthcare books, 
nursing dissertations, selected conference proceedings, standards of 
practice, educational software, audiovisuals, and book chapters from 
nursing and allied health. It includes more than 2 million records dating 
from 1981.

•	� POPLINE—A database on reproductive health with nearly 370,000 re-
cords of abstracts of scientific articles, reports, books, and unpublished 
reports in the fields of population, family planning, and related health 
issues. POPLINE is maintained by the K4Health Project at the Johns 
Hopkins Bloomberg School of Public Health and is funded by the U.S. 
Agency for International Development.

•	� PsycINFO—A database of psychological literature, including journal 
articles, book chapters, books, technical reports, and dissertations. 
PsycINFO has more than 2.8 million records and over 2,450 titles and 
is maintained by the American Psychological Association.

SOURCES: APA (2010); Campbell Collaboration (2000); EBSCO Publishing (2010); 
Knowledge for Health (2010).
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Grey-literature databases, such as those described in Box 3-4, are 
important sources for technical or research reports, doctoral disser-
tations, conference papers, and other research. 

Handsearching  Handsearching is when researchers manually 
examine—page by page—each article, abstract, editorial, letter to the 
editor, or other items in journals to identify reports of RCTs or other 
relevant evidence (Hopewell et al., 2009b). No empirical research 
shows how an SR’s conclusions might be affected by adding trials 
identified through a handsearch. However, for some CER topics 
and circumstances, handsearching may be important (CRD, 2009; 
Hopewell et al., 2009a; Lefebvre et al., 2008; Relevo and Balshem, 
2011). The first or only appearance of a trial report, for example, may 
be in the nonindexed portions of a journal.

Contributors to the Cochrane Collaboration have handsearched 
literally thousands of journals and conference abstracts to iden-
tify controlled clinical trials and studies that may be eligible for 
Cochrane reviews (Dickersin et al., 2002a). Using a publicly available 

BOX 3-4 
Grey-Literature Databases

•	� New York Academy of Medicine Grey Literature Report—A bimonthly 
publication of the New York Academy of Medicine Library that includes 
grey literature in health services research and selected public health 
topics.

•	� OAIster—An archive of digital resources worldwide with more than 23 
million records from over 1,100 contributors, including digitized books 
and journal articles, digital text, audio files, video files, photographic im-
ages, data sets, and theses and research papers. 

•	 �ProQuest Dissertations & Theses Database (PQDT)—A database 
with 2.7 million searchable citations for dissertations and theses from 
around the world dating from 1861. More than 70,000 new full-text dis-
sertations and theses are added each year.

•	� System for Information on Grey Literature in Europe (OpenSIGLE)—A 
multidisciplinary database that includes technical or research reports, 
doctoral dissertations, some conference papers, some official publica-
tions, and other types of grey literature in pure and applied science and 
technology, economics, other sciences, and humanities.

SOURCES: New York Academy of Medicine (2010); Online Computer Library Center 
(2010); OpenSIGLE (2010); ProQuest (2010).
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resource, one can identify which journals, abstracts, and years have 
been or are being searched by going to the Cochrane Master List of 
Journals Being Searched.6 If a subject area has been well covered 
by Cochrane, then it is probably reasonable to forgo handsearching  
and to rely on the Cochrane Central Register of Controlled Trials  
(CENTRAL), which should contain the identified articles and 
abstracts. It is always advisable to check with the relevant Cochrane 
review group to confirm the journals/conference abstracts  that 
have been searched and how they are indexed in CENTRAL. The 
CENTRAL database is available to all subscribers to the Cochrane 
Library. For example, if the search topic was eye trials, numerous 
years of journals and conference abstracts have been searched, and 
included citations have been MeSH coded if they were from a source 
not indexed on MEDLINE. Because of the comprehensive searching 
and indexing available for the eyes and vision field, one would not 
need to search beyond CENTRAL.

Clinical Trials Data

Clinical trials produce essential data for SRs on the therapeutic 
effectiveness and adverse effects of health care interventions. How-
ever, the findings for a substantial number of clinical trials are never 
published (Bennett and Jull, 2003; Hopewell et al., 2009b; MacLean 
et al., 2003; Mathieu et al., 2009; McAuley et al., 2000; Savoie et 
al., 2003; Turner et al., 2008). Thus, the search for trial data should 
include trial registries (ClinicalTrials.gov, Clinical Study Results, 
Current Controlled Trials, and WHO International Clinical Trials 
Registry), FDA medical and statistical reviews records (MacLean et 
al., 2003; Turner et al., 2008), conference abstracts (Hopewell et al., 
2009b; McAuley et al., 2000), non-English literature, and outreach 
to investigators (CRD, 2009; Golder et al., 2010; Hopewell et al., 
2009b; Lefebvre et al., 2008; Miller, 2010; O’Connor, 2009; Relevo and 
Balshem, 2011; Song et al., 2010).

Trial registries Trial registries have the potential to address the 
effects of reporting bias if they provide complete data on both ongo-
ing and completed trials (Boissel, 1993; Dickersin, 1988; Dickersin 
and Rennie, 2003; Hirsch, 2008; NLM, 2009; Ross et al., 2009; Savoie 
et al., 2003; Song et al., 2010; WHO, 2010; Wood, 2009). One can 
access a large proportion of international trials registries using the 
WHO International Clinical Trials Registry Platform (WHO, 2010).

6  Available at http://uscc. cochrane. org/en/newPage1.html.
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ClinicalTrials.gov is the most comprehensive public registry. 
It was established in 2000 by the National Library of Medicine as 
required by the FDA Modernization Act of 1997 7 (NLM, 2009). At 
its start, ClinicalTrials.gov had minimal utility for SRs because the 
required data were quite limited, industry compliance with the man-
date was poor, and government enforcement of sponsors’ obliga-
tion to submit complete data was lax (Zarin, 2005). The Interna-
tional Committee of Medical Journal Editors (ICMJE), among others, 
spurred trial registration overall by requiring authors to enroll tri-
als in a public trials registry at or before the beginning of patient 
enrollment as a precondition for publication in member journals 
(DeAngelis et al., 2004). The implementation of this policy is associ-
ated with a 73 percent increase in worldwide trial registrations at 
ClinicalTrials.gov for all intervention types (Zarin et al., 2005). 

The FDA Amendments Act of 20078 significantly expanded the 
potential depth and breadth of the ClinicalTrials.gov registry. The 
act mandates that sponsors of any ongoing clinical trial involving a 
drug, biological product, or device approved for marketing by the 
FDA, not only register the trial,9 but also submit data on the trial’s 
research protocol and study results (including adverse events).10 
As of October 2010, 2,300 results records are available. Much of the 
required data have not yet been submitted (Miller, 2010), and Con-
gress has allowed sponsors to delay posting of results data until after 
the product is granted FDA approval. New regulations governing 
the scope and timing of results posting are pending (Wood, 2009).

Data gathered as part of the FDA approval process The FDA 
requires sponsors to submit extensive data about efficacy and safety 
as part of the New Drug Application (NDA) process. FDA analysts—
statisticians, physicians, pharmacologists, and chemists—examine 
and analyze these data. 

Although the material submitted by the sponsor is confidential, 
under the Freedom of Information Act, the FDA is required to make 
its analysts’ reports public after redacting proprietary or sensitive 
information. Since 1998, selected, redacted copies of reports con-
ducted by FDA analysts have been publicly available (see Drugs@

7  Public Law 105-115 sec. 113.
8  Public Law 110-85.
9  Phase I trials are excluded. 
10  Required data include demographic and baseline characteristics of the patients, 

the number of patients lost to follow-up, the number excluded from the analysis, and 
the primary and secondary outcomes measures (including a table of values with ap-
propriate tests of the statistical significance of the values) (Miller 2010). 



Copyright © National Academy of Sciences. All rights reserved.

Finding What Works in Health Care:  Standards for Systematic Reviews

102	 FINDING WHAT WORKS IN HEALTH CARE

FDA11). When available, these are useful for obtaining clinical trials 
data, especially when studies are not otherwise reported.12,13 For 
example, as part of an SR of complications from nonsteroidal anti-
inflammatory drugs (NSAIDs), MacLean and colleagues identified 
trials using the FDA repository. They compared two groups of stud-
ies meeting inclusion criteria for the SR: published reports of trials 
and studies included in submissions to the FDA. They identified 20 
published studies on the topic and 37 studies submitted to the FDA 
that met their inclusion criteria. Only one study was in both the 
published and FDA groups (i.e., only 1 of 37 studies submitted to 
the FDA was published) (MacLean et al., 2003). The authors found 
no meaningful differences in the information reported in the FDA 
report and the published report on sample size, gender distribution, 
indication for drug use, and components of study methodological 
quality. This indicated, at least in this case, there is no reason to omit 
unpublished research from an SR for reasons of study quality. 

Several studies have demonstrated that the FDA repository 
provides opportunities for finding out about unpublished trials, 
and that reporting biases exist such that unpublished studies are 
associated more often with negative findings. Lee and colleagues 
examined 909 trials supporting 90 approved drugs in FDA reviews, 
and found that 43 percent (394 of 909) were published 5 years post-
approval and that positive results were associated with publication 
(Lee et al., 2008).

Rising and colleagues (2008) conducted a study of all efficacy 
trials found in approved NDAs for new molecular entities from 
2001 to 2002 and all published clinical trials corresponding to trials 
within those NDAs. The authors found that trials in NDAs with 
favorable primary outcomes were nearly five times more likely to 
be published than trials with unfavorable primary outcomes. In 
addition, for those 99 cases in which conclusions were provided in 
both the NDA and the published paper, in 9 (9 percent) the conclu-
sion was different in the NDA and the publication and all changes 
favored the test drug. Published papers included more outcomes 
favoring the test drug than the NDAs. The authors also found that, 
excluding outcomes with unknown significance, 43 outcomes in 
the NDAs did not favor the test drug (35 were nonsignificant and 8 

11  Available at http://www.accessdata.fda.gov/scripts/cder/drugsatfda/.
12  NDA data were not easily accessed at the time of the MacLean study; the investi-

gators had to collect the data through a Freedom of Information Act request.
13  NDAs are available at http://www.accessdata.fda.gov/scripts/cder/drugs  

atfda/index.cfm?fuseaction=Search.Search_Drug_Name.
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favored the comparator). Of these 20 (47 percent) were not included 
in the published papers and of the 23 that were published 5 changed 
between the NDA-reported outcome and the published outcome 
with 4 changed to favor the test drug in the published results.

Turner and his colleagues (2008) examined FDA submissions for 
12 antidepressants, and identified 74 clinical trials, of which 31 per-
cent had not been reported. The researchers compared FDA review 
data of each drug’s effects with the published trial data. They found 
that the published data suggested that 94 percent of the antidepres-
sant trials were positive. In contrast, the FDA data indicated that only 
51 percent of trials were positive. Moreover, when meta-analyses 
were conducted with and without the FDA data, the researchers 
found that the published reports overstated the effect size from 11 to 
69 percent for the individual drugs. Overall studies judged positive 
by the FDA were 12 times as likely to be published in a way that 
agreed with the FDA than studies not judged positive by the FDA.

FDA material can also be useful for detecting selective outcome 
reporting bias and selective analysis bias. For example, Turner and 
colleagues (2008) found that the conclusions for 11 of 57 published 
trials did not agree between the FDA review and the publication. In 
some cases, the journal publication reported different p values than 
the FDA report of the same study, reflecting preferential reporting of 
comparisons or analyses that had statistically significant p values. 

The main limitation of the FDA files is that they may remain 
unavailable for several years after a drug is approved. Data on older 
drugs within a class are often missing. For example, of the 9 atypical 
antipsychotic drugs marketed in the United States in 2010, the FDA 
material is available for 7 of them. FDA reviews are not available for 
the 2 oldest drugs—clozapine (approved in 1989) and risperidone 
(approved in 1993) (McDonagh et al., 2010).

Contacting Authors and Study Sponsors for Missing Data

As noted earlier in the chapter, more than half of all trial find-
ings may never be published (Hopewell et al., 2009b; Song et al., 
2009). If a published report on a trial is available, key data are often 
missing. When published reports do not contain the information 
needed for the SR (e.g., for the assessment of bias, description of 
study characteristics), the SR team should contact the author to 
clarify and obtain missing data and to clear up any other uncertain-
ties such as possible duplicate publication (CRD, 2009; Glasziou 
et al., 2008; Higgins and Deeks, 2008; Relevo and Balshem, 2011). 
Several studies have documented that collecting some, if not all, 
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data needed for a meta-analysis is feasible by directly contacting 
the relevant author and Principal Investigators (Devereaux et al., 
2004; Kelley et al., 2004; Kirkham et al., 2010; Song et al., 2010). For 
example, in a study assessing outcome reporting bias in Cochrane 
SRs, Kirkham and colleagues (2010) e-mailed the authors of the 
RCTs that were included in the SRs to clarify whether a trial mea-
sured the SR’s primary outcome. The researchers were able to obtain 
missing trial data from more than a third of the authors contacted 
(39 percent). Of these, 60 percent responded within a day and the 
remainder within 3 weeks.

Updating Searches

When patients, clinicians, clinical practice guideline (CPG) devel-
opers, and others look for SRs to guide their decisions, they hope to 
find the most current information available. However, in the Rising 
study described earlier, the researchers found that 23 percent of the 
efficacy trials submitted to the FDA for new molecular entities from 
2001–2002 were still not published 5 years after FDA approval (Rising 
et al., 2008). Moher and colleagues (2007b) cite a compelling exam-
ple—treatment of traumatic brain injury (TBI)—of how an updated 
SR can change beliefs about the risks and benefits of an interven-
tion. Corticosteroids had been used routinely over three decades for 
TBI when a new clinical trial suggested that patients who had TBI 
and were treated with corticosteroids were at higher risk of death 
compared with placebo (CRASH Trial Collaborators, 2004). When 
Alderson and Roberts incorporated the new trial data in an update of 
an earlier SR on the topic, findings about mortality risk dramatically 
reversed—leading to the conclusion that steroids should no longer 
be routinely used in patients with TBI (Alderson and Roberts, 2005). 

Two opportunities are available for updating the search and the 
SR. The first opportunity for updating is just before the review’s 
initial publication. Because a meaningful amount of time is likely 
to have elapsed since the initial search, SRs are at risk of being out-
dated even before they are finalized (Shojania et al., 2007). Among 
a cohort of SRs on the effectiveness of drugs, devices, or procedures 
published between 1995 and 2005 and indexed in the ACP Journal 
Club14 database, on average more than 1 year (61 weeks) elapsed 

14  The ACP Journal Club, once a stand-alone bimonthly journal, is now a monthly 
feature of the Annals of Internal Medicine. The club’s purpose is to feature structured 
abstracts (with commentaries from clinical experts) of the best original and review 
articles in internal medicine and other specialties. For more information go to www.
acpjc.org.
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between the final search and publication and 74 weeks elapsed 
between the final search and indexing in MEDLINE (when findings 
are more easily accessible) (Sampson et al., 2008). AHRQ requires 
Evidence-Based Practice Centers (EPCs) to update SR searches at the 
time of peer review.15 CRD and the Cochrane Collaboration recom-
mend that the search be updated before the final analysis but do not 
specify an exact time period (CRD, 2009; Higgins et al., 2008). 

The second opportunity for updating is post-publication, and 
occurs periodically over time, to ensure a review is kept up-to-date. 
In examining how often reviews need updating, Shojania and col-
leagues (2007) followed 100 meta-analyses, published between 1995 
and 2005 and indexed in the ACP Journal Club, of the comparative 
effectiveness of drugs, devices, or procedures. Within 5.5 years, half 
of the reviews had new evidence that would have substantively 
changed conclusions about effectiveness, and within 2 years nearly 
25 percent had such evidence. 

Updating also provides an opportunity to identify and incorpo-
rate studies with negative findings that may have taken longer to be 
published than those with positive findings (Hopewell et al., 2009b) 
and larger scale confirmatory trials that can appear in publications 
after smaller trials (Song et al., 2010). 

According to the Cochrane Handbook, an SR may be out-of-date 
under the following scenarios:

•	 A change is needed in the research question or selection 
criteria for studies. For example, a new intervention (e.g., 
a newly marketed drug within a class) or a new outcome 
of the interventions may have been identified since the last 
update;

•	 New studies are available;
•	 Methods are out-of-date; or
•	 Factual statements in the introduction and discussion sec-

tions of the review are not up-to-date.

Identifying reasons to change the research question and search-
ing for new studies are the initial steps in updating. If the questions 
are still up-to-date, and searches do not identify relevant new stud-
ies, the SR can be considered up-to-date (Moher and Tsertsvadze, 
2006). If new studies are identified, then their results must be incor-
porated into the existing SR.

15  Personal communication, Stephanie Chang, Medical Officer, AHRQ (March 12, 
2010).
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A typical approach to updating is to consider the need to update 
the research question and conduct a new literature search every 2 
years. Because some reviews become out-of-date sooner than this, 
several recent investigations have developed and tested strategies 
to identify SRs that need updating earlier (Barrowman et al., 2003; 
Garritty et al., 2009; Higgins et al., 2008; Louden et al., 2008; Sutton 
et al., 2009; Voisin et al., 2008). These strategies use the findings that 
some fields move faster than others; large studies are more likely to 
change conclusions than small ones; and both literature scans and 
consultation with experts can help identify the need for an update. 
In the best available study of an updating strategy, Shojania and 
colleagues sought signals that an update would be needed sooner 
rather than later after publication of an SR (Shojania et al., 2007). 
Fifty-seven percent of reviews had one or more of these signals for 
updating. Cardiovascular medicine, heterogeneity in the original 
review, and publication of a new trial larger than the previous larg-
est trial were associated with shorter survival times, while inclusion 
of more than 13 studies in the original review was associated with 
increased time before an update was needed. In 23 cases the signal 
occurred within 2 years of publication. The median survival of a 
review without any signal that an update was needed was 5.5 years. 

RECOMMENDED STANDARDS FOR THE SEARCH PROCESS 

The committee recommends the following standards and elements 
of performance for identifying the body of evidence for an SR:

Standard 3.1—Conduct a comprehensive systematic search for 
evidence

Required elements:
3.1.1	� Work with a librarian or other information specialist 

trained in performing systematic reviews to plan the 
search strategy

3.1.2	� Design the search strategy to address each key 
research question

3.1.3	� Use an independent librarian or other information 
specialist to peer review the search strategy

3.1.4	� Search bibliographic databases
3.1.5	� Search citation indexes
3.1.6	� Search literature cited by eligible studies
3.1.7	� Update the search at intervals appropriate to the pace 

of generation of new information for the research 
question being addressed
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3.1.8	� Search subject-specific databases if other databases 
are unlikely to provide all relevant evidence

3.1.9	� Search regional bibliographic databases if other data-
bases are unlikely to provide all relevant evidence

Standard 3.2—Take action to address reporting biases of research 
results

Required elements:
3.2.1	� Search grey-literature databases, clinical trial regis-

tries, and other sources of unpublished information 
about studies

3.2.2	� Invite researchers to clarify information related to 
study eligibility, study characteristics, and risk of bias

3.2.3	� Invite all study sponsors to submit unpublished data, 
including unreported outcomes, for possible inclu-
sion in the systematic review

3.2.4	� Handsearch selected journals and conference abstracts
3.2.5	� Conduct a web search
3.2.6	� Search for studies reported in languages other than 

English if appropriate

Rationale

In summary, little evidence directly addresses the influence of 
each search step on the final outcome of the SR (Tricco et al., 2008). 
Moreover, the SR team cannot judge in advance whether reporting 
bias will be a threat to any given review. However, evidence shows 
the risks of conducting a nonsystematic, incomplete search. Relying 
solely on mainstream databases and published reports may misin-
form clinical decisions. Thus, the search should include sources of 
unpublished data, including grey-literature databases, trial regis-
tries, and FDA submissions such as NDAs.

The search to identify a body of evidence on comparative effec-
tiveness must be systematic, prespecified, and include an array of 
information sources that can provide both published and unpub-
lished research data. The essence of CER and patient-centered health 
care is an accurate and fair accounting of the evidence in the research 
literature on the effectiveness and potential benefits and harms of 
health care interventions (IOM, 2008, 2009). Informed health care 
decision making by consumers, patients, clinicians, and others, 
demands unbiased and comprehensive information. Developers of 
clinical practice guidelines cannot produce sound advice without it.

SRs are most useful when they are up-to-date. Assuming a field 
is active, initial searches should be updated when the SR is final-
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ized for publication, and studies ongoing at the time the review was 
undertaken should be checked for availability of results. In addition, 
notations of ongoing trials (e.g., such as those identified by search-
ing trials registries) is important to notify the SR readers when new 
information can be expected in the future.

Some of the expert search methods that the committee endorses 
are resource intensive and time consuming. The committee is not 
suggesting an exhaustive search using all possible methods and 
all available sources of unpublished studies and grey literature. 
For each SR, the researcher must determine how best to identify a 
comprehensive and unbiased set of the relevant studies that might 
be included in the review. The review team should consider what 
information sources are appropriate given the topic of the review 
and review those sources. Conference abstracts and proceedings 
will rarely provide useful unpublished data but they may alert the 
reviewer to otherwise unpublished trials. In the case of drug studies, 
FDA reviews and trial registries are likely sources of unpublished 
data that, when included, may change an SR’s outcomes and con-
clusions from a review relying only on published data. Searches of 
these sources and requests to manufacturers should always be con-
ducted. With the growing body of SRs being performed on behalf of 
state and federal agencies, those reviews should also be considered 
as a potential source of otherwise unpublished data and a search 
for such reports is also warranted. The increased burden on review-
ers, particularly with regard to the inclusion of FDA reviews, will 
likely decrease over time as reviewers gain experience in using 
those sources and in more efficiently and effectively abstracting the 
relevant data. The protection against potential bias brought about 
by inclusion of these data sources makes the development of that 
expertise critical. 

The search process is also likely to become less resource intensive 
as specialized databases of comprehensive article collections used 
in previous SRs are developed, or automated search and retrieval 
methods are tested and implemented.

SCREENING AND SELECTING STUDIES

Selecting which studies should be included in the SR is a multi-
step, labor-intensive process. EPC staff have estimated that the SR 
search, review of abstracts, and retrieval and review of selected full-
text papers takes an average of 332 hours (Cohen et al., 2008). If the 
search is conducted appropriately, it is likely to yield hundreds—if 
not thousands—of potential studies (typically in the form of cita-
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tions and abstracts). The next step—the focus of this section of the 
chapter—is to screen the collected studies to determine which ones 
are actually relevant to the research question under consideration.

The screening and selection process requires careful, sometimes 
subjective, judgments and meticulous documentation. Decisions on 
which studies are relevant to the research question and analytic 
framework are among the most significant judgments made during 
the course of an SR. If the study inclusion criteria are too narrow, 
critical data may be missed. If the inclusion criteria are too broad, 
irrelevant studies may overburden the process. 

The following overview summarizes the available evidence on 
how to best screen, select, and document this critical phase of an SR. 
The focus is on unbiased selection of studies, inclusion of observa-
tional studies, and documentation of the process. The committee’s 
related standards are presented at the end of the section.

See Table 3-3 for steps recommended by AHRQ, CRD, and the 
Cochrane Collaboration for screening publications and extracting 
data from eligible studies. Appendix E provides additional details.

Ensuring an Unbiased Selection of Studies

Use Prespecified Inclusion and Exclusion Criteria

Using prespecified inclusion and exclusion criteria to choose 
studies is the best way to minimize the risk of researcher biases 
influencing the ultimate results of the SR (CRD, 2009; Higgins and 
Deeks, 2008; Liberati et al., 2009; Silagy et al., 2002). The SR research 
protocol should make explicit which studies to include or exclude 

TABLE 3-3 Expert Suggestions for Screening Publications and 
Extracting Data from Eligible Studies

AHRQ CRD Cochrane

Use two or more members of the review team, 
working independently, to screen studies √ √ √

Train screeners √

Use two or more researchers, working 
independently, to extract data from each study √ √

Use standard data extraction forms developed 
for the specific systematic review √ √ √

Pilot-test the data extraction forms and process √ √ √

NOTE: See Appendix E for further details on guidance on screening and extracting 
data from AHRQ, CRD, and the Cochrane Collaboration.
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based on the patient population and patient outcomes of interest, 
the healthcare intervention and comparators, clinical settings (if 
relevant), and study designs (e.g., randomized vs. observational 
research) that are appropriate for the research question. Only studies 
that meet all of the criteria and none of the exclusion criteria should 
be included in the SR. Box 3-5 provides an example of selection cri-
teria from a recent EPC research protocol for an SR of therapies for 
children with an autism spectrum disorder. 

Although little empirical evidence informs the development of 
the screening criteria, numerous studies have shown that, too often, 
SRs allow excessive subjectivity into the screening process (Cooper 
et al., 2006; Delaney et al., 2007; Dixon et al., 2005; Edwards et al., 
2002; Linde and Willich, 2003; Lundh et al., 2009; Mrkobrada et al., 
2008; Peinemann et al., 2008; Thompson et al., 2008). Mrkobrada and 
colleagues, for example, assessed the quality of all the nephrology-
related SRs published in 2005 (Mrkobrada et al., 2008). Of the 90 
SRs, 51 did not report efforts to minimize bias during the selec-
tion process, such as using prespecified inclusion criteria and hav-
ing more than one person select eligible studies. An assessment of 
critical care meta-analyses published between 1994 and 2003 yielded 
similar findings. Delaney and colleagues (2007) examined 139 meta-
analyses related to critical care medicine in journals or the Cochrane 
Database of Systematic Reviews. They found that a substantial pro-
portion of the papers did not address potential biases in the selection 
of studies; 14 of the 36 Cochrane reviews (39 percent) and 69 of the 
92 journal articles (75 percent). 

Reviewing the full-text papers for all citations identified in the 
original search is time consuming and expensive. Expert guidance 
recommends that a two-stage approach to screening citations for 
inclusion in an SR is acceptable in minimizing bias or producing 
quality work (CRD, 2009; Higgins and Deeks, 2008). The first step 
is to screen the titles and abstracts against the inclusion criteria. The 
second step is to screen the full-text papers passing the first screen. 
Selecting studies based solely on the titles and abstracts requires 
judgment and experience with the literature (Cooper et al., 2006; 
Dixon et al., 2005; Liberati et al., 2009). 

Minimize Subjectivity

Even when the selection criteria are prespecified and explicit, 
decisions on including particular studies can be subjective. AHRQ, 
CRD, and the Cochrane Collaboration recommend that more than 
one individual independently screens and selects studies in order to 
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minimize bias and human error and to help ensure that the selection 
process is reproducible (Table 3-3) (CRD, 2009; Higgins and Deeks, 
2008; Khan, 2001; Relevo and Balshem, 2011). Although doubling 
the number of screeners is costly, the committee agrees that the 
additional expense is justified because of the extent of errors and 

BOX 3-5 
Study Selection Criteria for a Systematic  

Review of Therapies for Children with  
Autism Spectrum Disorders (ASD)

Review questions: Among children ages 2–12 with ASD, what are the 
short- and long-term effects of available behavioral, educational, family, med-
ical, allied health, or complementary or alternative treatment approaches? 
Specifically, 

a.	� What are the effects on core symptoms (e.g. social deficits, communica-
tion deficits, and repetitive behaviors), in the short term (≤6 months)? 

b.	� What are the effects on commonly associated symptoms (e.g. motor, 
sensory, medical, mood/anxiety, irritability, and hyperactivity) in the 
short term (≤6 months)? 

c.	� What are the longer-term effects (>6 months) on core symptoms (e.g. 
social deficits, communication deficits, and repetitive behaviors)? 

d.	� What are the longer-term effects (>6 months) on commonly associ-
ated symptoms (e.g. motor, sensory, medical, mood/anxiety, irritabil-
ity, and hyperactivity)?

Category	 Selection criteria

Population	� Children ages 2–12 who are diagnosed with a ASD and 
children under age 2 at risk for diagnosis of a ASD 

Interventions	� Treatment modalities aimed at modifying the core symp-
toms of ASD

Study settings	� Developed nations/regions including the United States, 
Canada, United Kingdom, Western Europe, Japan, Aus-
tralia, New Zealand, Israel, or South America 

Time period	 1980–present
Outcomes	� Short- and long-term outcomes, harms, and quality of life 

related to treatment for core symptoms
Study design	 • �Controlled trials, prospective trials with historical con-

trols, prospective or retrospective cohort studies, and 
medium to large case series.

	 • N ≥ 10
	 • �Original research studies that provide sufficient detail 

regarding methods and results to enable use and adjust-
ment of the data and results

SOURCE: Adapted from the AHRQ EPC Research Protocol, Therapies for Children 
with ASD (AHRQ EHC, 2009).
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bias that occur when only one individual does the screening. With-
out two screeners, SRs may miss relevant data that might affect 
conclusions about the effectiveness of an intervention. Edwards 
and colleagues (2002), for example, found that using two review-
ers may reduce the likelihood that relevant studies are discarded. 
The researchers increased the number of eligible trials by up to 32 
percent (depending on the reviewer). 

Experience, screener training, and pilot-testing of screening crite-
ria are key to an accurate search and selection process. The Cochrane 
Collaboration recommends that screeners be trained by pilot testing 
the eligibility criteria on a sample of studies and assessing reliability 
(Higgins and Deeks, 2008), and certain Cochrane groups require 
that screeners take the Cochrane online training for handsearchers 
and pass a test on identification of clinical trials before they become 
involved (Cochrane Collaboration, 2010b).

Use Observational Studies, as Appropriate

In CER, observational studies should be considered complemen-
tary to RCTs (Dreyer and Garner, 2009; Perlin and Kupersmith, 2007). 
Both can provide useful information for decision makers. Observa-
tional studies are critical for evaluating the harms of interventions 
(Chou and Helfand, 2005). RCTs often lack prespecified hypotheses 
regarding harms; are not adequately powered to detect serious, 
but uncommon events (Vandenbroucke, 2004); or exclude patients 
who are more susceptible to adverse events (Rothwell, 2005). Well-
conducted, observational evaluations of harms, particularly those 
based on large registries of patients seen in actual practice, can help 
to validate estimates of the severity and frequency of adverse events 
derived from RCTs, identify subgroups of patients at higher or lower 
susceptibility, and detect important harms not identified in RCTs 
(Chou et al., 2010). 

The proper role of observational studies in evaluating the ben-
efits of interventions is less clear. RCTs are the gold standard for 
determining efficacy and effectiveness. For this reason they are the 
preferred starting place for determining intervention effectiveness. 
Even if they are available, however, trials may not provide data on 
outcomes that are important to patients, clinicians, and developers 
of CPGs. When faced with treatment choices, decision makers want 
to know who is most likely to benefit from a treatment and what 
the potential tradeoffs are. Some trials are designed to fulfill regu-
latory requirements (e.g., for FDA approval) rather than to inform 
everyday treatment decisions and these studies may address narrow 
patient populations and intervention options. For example, study 
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populations may not represent the population affected by the condi-
tion of interest; patients could be younger or not as ill (Norris et al., 
2010). As a result, a trial may leave unanswered certain important 
questions about the treatment’s effects in different clinical settings 
and for different types of patients (Nallamothu et al., 2008). 

Thus, although RCTs are subject to less bias, when the available 
RCTs do not examine how an intervention works in everyday prac-
tice or evaluate patient-important outcomes, observational studies 
may provide the evidence needed to address the SR team’s ques-
tions. Deciding to extend eligibility of study designs to observational 
studies represents a fundamental challenge because the suitability of 
observational studies for assessment of effectiveness depends heav-
ily on a number of clinical and contextual factors. The likelihood of 
selection bias, recall bias, and other biases are so high in certain clini-
cal situations that no observational study could address the question 
with an acceptable risk of bias (Norris et al., 2010).

An important note is that in CER, observational studies of benefits 
are intended to complement, rather than substitute for, RCTs. Most 
literature about observational studies of effectiveness has examined 
whether observational studies can be relied on to make judgments 
about effectiveness when there are no high-quality RCTs on the same 
research question (Concato et al., 2000; Deeks et al., 2003; Shikata et 
al., 2006). The committee did not find evidence to support a recom-
mendation about substituting observational data in the absence of 
data from RCTs. Reasonable criteria for relying on observational 
studies in the absence of RCT data have been proposed (Glasziou et 
al., 2007), but little empiric data support these criteria. 

The decision to include or exclude observational studies in an 
SR should be justifiable, explicit and well-documented (Atkins, 2007; 
Chambers et al., 2009; Chou et al., 2010; CRD, 2009; Goldsmith et 
al., 2007). Once this decision has been made, authors of SRs of CER 
should search for observational research, such as cohort and case-
control studies, to supplement RCT findings. Less is known about 
searching for observational studies than for RCTs (Golder and Loke, 
2009; Kuper et al., 2006; Wieland and Dickersin, 2005; Wilczynski et 
al., 2004). The SR team should work closely with a librarian with 
training and experience in this area and should consider peer review 
of the search strategy (Sampson et al., 2009).

Documenting the Screening and Selection Process

SRs rarely document the screening and selection process in a 
way that would allow anyone to either replicate it or to appraise the 
appropriateness of the selected studies (Golder et al., 2008; Moher et 
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al., 2007a). In light of the subjective nature of study selection and the 
large volume of possible citations, the importance of maintaining a 
detailed account of study selection cannot be understated. Yet, years 
after reporting guidelines have been disseminated and updated, 
documentation remains inadequate in most published SRs (Liberati 
et al., 2009).

Clearly, the search, screening, and selection process is complex 
and highly technical. The effort required in keeping track of cita-
tions, search strategies, full-text articles, and study data is daunting. 
Experts recommend using reference management software, such as 
EndNote, RefWorks, or RevMan, to document the process and keep 
track of the decisions that are made for each article (Cochrane IMS, 
2010; CRD, 2009; Elamin et al., 2009; Hernandez et al., 2008; Lefebvre 
et al., 2008; RefWorks, 2009; Relevo and Balshem, 2011; Thomson 
Reuters, 2010). Documentation should occur in real time—not ret-
rospectively, but as the search, screening, and selection are carried 
out. This will help ensure accurate recordkeeping and adherence to 
protocol. 

The SR final report should include a flow chart that shows 
the number of studies that remain after each stage of the selection 
process.16 Figure 3-1 provides an example of an annotated flow 
chart. The flow chart documents the number of records identified 
through electronic databases searched, whether additional records 
were identified through other sources, and the reasons for excluding 
articles. Maintaining a record of excluded as well as selected articles 
is important.

RECOMMENDED STANDARDS FOR SCREENING  
AND SELECTING STUDIES

The committee recommends the following standards for screening 
and selecting studies for an SR:

Standard 3.3—Screen and select studies
Required elements:

3.3.1	� Include or exclude studies based on the protocol’s 
prespecified criteria

3.3.2	� Use observational studies in addition to random-
ized clinical trials to evaluate harms of interventions

3.3.3	� Use two or more members of the review team, 
working independently, to screen and select studies

16  See Chapter 5 for a complete review of SR reporting issues.



Copyright © National Academy of Sciences. All rights reserved.

Finding What Works in Health Care:  Standards for Systematic Reviews

STANDARDS FOR FINDING AND ASSESSING INDIVIDUAL STUDIES	 115

3.3.4	� Train screeners using written documentation; 
test and retest screeners to improve accuracy and 
consistency

3.3.5	� Use one of two strategies to select studies: (1) read 
all full-text articles identified in the search or (2) 
screen titles and abstracts of all articles and then 
read the full-text of articles identified in initial 
screening 

3.3.6	� Taking account of the risk of bias, consider us-
ing observational studies to address gaps in the 
evidence from randomized clinical trials on the 
benefits of interventions

Records identified through 
database searching 
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-no patients surgically  
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(n = 111)
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(meta-analysis)
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Figure 3-1

FIGURE 3-1 Example of a flow chart.
SOURCE: Gillen et al. (2010).
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Standard 3.4—Document the search
Required elements:

3.4.1	� Provide a line-by-line description of the search 
strategy, including the date of search for each data-
base, web browser, etc.

3.4.2	� Document the disposition of each report identified 
including reasons for their exclusion if appropriate

Rationale

The primary purpose of CER is to generate reliable, scientific 
information to guide the real-world choices of patients, clinicians, 
developers of clinical practice guidelines, and others. The commit-
tee recommends the above standards and performance elements to 
address the pervasive problems of bias, errors, and inadequate doc-
umentation of the study selection process in SRs. While the evidence 
base for these standards is sparse, these common-sense standards 
draw from the expert guidance of AHRQ, CRD, and the Cochrane 
Collaboration. The recommended performance elements will help 
ensure scientific rigor and promote transparency—key committee 
criteria for judging possible SR standards. 

The potential for bias to enter the selection process is signifi-
cant and well documented. SR experts recommend a number of 
techniques and information sources that can help protect against 
an incomplete and biased collection of evidence. For example, the 
selection of studies to include in an SR should be prespecified in the 
research protocol. The research team must balance the imperative 
for a thorough search with constraints on time and resources. How-
ever, using only one screener does not sufficiently protect against a 
biased selection of studies. Experts agree that using two screeners 
can reduce error and subjectivity. Although the associated cost may 
be substantial, and representatives of several SR organizations did 
tell the committee and IOM staff that dual screening is too costly, 
the committee concludes that SRs may not be reliable without two 
screeners. A two-step process will save the time and expense of 
obtaining full-text articles until after initial screening of citations 
and abstracts.

Observational studies are important inputs for SRs of compara-
tive effectiveness. The plan for using observational research should 
be clearly outlined in the protocol along with other selection criteria. 
Many CER questions cannot be fully answered without observa-
tional data on the potential harms, benefits, and long-term effects. 
In many instances, trial findings are not generalizable to individual 
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patients. Neither experimental nor observational research should be 
used in an SR without strict methodological scrutiny. 

Finally, detailed documentation of methods is essential to sci-
entific inquiry. It is imperative in SRs. Study methods should be 
reported in sufficient detail so that searches can be replicated and 
appraised.

MANAGING DATA COLLECTION

Many but not all SRs on the comparative effectiveness of health 
interventions include a quantitative synthesis (meta-analysis) of the 
findings of RCTs. Whether or not a quantitative or qualitative syn-
thesis is planned, the assessment of what is known about an inter-
vention’s effectiveness should begin with a clear and systematic 
description of the included studies (CRD, 2009; Deeks et al., 2008). 
This requires extracting both qualitative and quantitative data from 
each study, then summarizing the details on each study’s methods, 
participants, setting, context, interventions, outcomes, results, pub-
lications, and investigators. Data extraction refers to the process 
that researchers use to collect and transcribe the data from each 
individual study. Which data are extracted depends on the research 
question, types of data that are available, and whether meta- 
analysis is appropriate.17 Box 3-6 lists the types of data that are often 
collected.

The first part of this chapter focused on key methodological 
judgments regarding the search for and selection of all relevant 
high-quality evidence pertinent to a research question. Data collec-
tion is just as integral to ensuring an accurate and fair accounting of 
what is known about the effectiveness of a health care intervention. 
Quality assurance and control are especially important because of 
the substantial potential for errors in data handling (Gøtzsche et 
al., 2007). The following section focuses on how standards can help 
minimize common mistakes during data extraction and concludes 
with the committee’s recommended standard and performance ele-
ments for managing data collection.

Preventing Errors

Data extraction errors are common and have been documented 
in numerous studies (Buscemi et al., 2006; Gøtzsche et al., 2007; 
Horton et al., 2010; Jones et al., 2005; Tramer et al., 1997). Gøtzsche 

17  Qualitative and quantitative synthesis methods are the subject of Chapter 4.
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BOX 3-6 
Types of Data Extracted from Individual Studies

General Information
  1.	 Researcher performing data extraction
  2.	 Date of data extraction
  3.	 Identification features of the study:
	 •	� Record number (to uniquely identify study)
	 •	� Author
	 •	� Article title
	 •	� Citation
	 •	� Type of publication (e.g., journal article, conference abstract)
	 •	� Country of origin
	 �•	� Source of funding

Study Characteristics
  1.	 Aim/objectives of the study
  2.	 Study design
  3.	 Study inclusion and exclusion criteria
  4.	� Recruitment procedures used (e.g., details of randomization, 

blinding)
  5.	 Unit of allocation (e.g., participant, general practice, etc.)

Participant Characteristics
  1.	� Characteristics of participants at the beginning of the study, such 

as:
	 •	� Age
	 •	� Gender
	 •	� Race/ethnicity
	 •	� Socioeconomic status
	 •	� Disease characteristics
	 •	� Comorbidities
  2.	� Number of participants in each characteristic category for inter-

vention and comparison group(s) or mean/median characteristic 
values (record whether it is the number eligible, enrolled, or ran-
domized that is reported in the study)

Intervention and Setting
  1.	 Setting in which the intervention is delivered
  2.	� Description of the intervention(s) and control(s) (e.g. dose, route 

of administration, number of cycles, duration of cycle, care 

and colleagues, for example, examined 27 meta-analyses published 
in 2004 on a variety of topics, including the effectiveness of acet-
aminophen for pain in patients with osteoarthritis, antidepressants 
for mood in trials with active placebos, physical and chemical meth-
ods to reduce asthma symptoms from house dust-mite allergens, 
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provider, how the intervention was developed, theoretical basis 
[where relevant])

  3.	 Description of cointerventions

Outcome Data/Results
  1.	 Unit of assessment/analysis
  2.	 Statistical techniques used
  3.	 For each prespecified outcome:
	 •	� Whether reported
	 •	� Definition used in study
	 •	� Measurement tool or method used
	 •	� Unit of measurement (if appropriate)
	 •	� Length of follow-up, number and/or times of follow-up 

measurements
  4.	 For all intervention group(s) and control group(s):
	 •	� Number of participants enrolled
	 •	� Number of participants included in the analysis
	 •	� Number of withdrawals and exclusions lost to follow-up
	 •	� Summary outcome data, e.g., dichotomous (number of events, 

number of participants), continuous (mean and standard 
deviation)

  5.	� Type of analysis used in study (e.g. intention to treat, per protocol)
  6.	� Results of study analysis, e.g., dichotomous (odds ratio, risk ratio 

and confidence intervals, p-value), continuous (mean difference, 
confidence intervals)

  7.	� If subgroup analysis is planned, the above information on out-
come data or results will need to be extracted for each patient 
subgroup

  8.	 Additional outcomes
  9.	 Record details of any additional relevant outcomes reported
10.	 Costs
11.	 Resource use
12.	 Adverse events

SOURCE: CRD (2009).

and inhaled corticosteroids for asthma symptoms (Gøtzsche et al., 
2007). The study focused on identifying the extent of errors in the 
meta-analyses that used a specific statistical technique (standard-
ized mean difference). The researchers randomly selected two trials 
from each meta-analysis and extracted outcome data from each 
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related trial report. They found numerous errors and were unable to 
replicate the results of more than a third of the 27 meta-analyses (37 
percent). The studies had used the incorrect number of patients in 
calculations, incorrectly calculated means and standard deviations, 
and even got the direction of treatment effect wrong. The impact of 
the mistakes was not trivial; in some cases, correcting errors negated 
findings of effectiveness and, in other cases, actually reversed the 
direction of the measured effect. 

In another study, Jones and colleagues (2005) found numerous 
errors in 42 reviews conducted by the Cochrane Cystic Fibrosis and 
Genetic Disorders Group. The researchers documented data extrac-
tion errors in 20 reviews (48 percent), errors in interpretation in 7 
reviews (17 percent), and reporting errors in 18 reviews (43 percent). 
All the data-handling errors changed the summary results but, in 
contrast with the Gøtzsche study, the errors did not affect the overall 
conclusions.

Using Two Data Extractors

Data extraction is an understudied process. Little is known about 
how best to optimize accuracy and efficiency. One study found that 
SR experience appears to have little impact on error rates (Horton 
et al., 2010). In 2006, Horton and colleagues conducted a prospec-
tive cross-sectional study to assess whether experience improves 
accuracy. The researchers assigned data extractors to three different 
groups based on SR and data extraction experience. The most expe-
rienced group had more than 7 years of related experience. The least 
experienced group had less than 2 years of experience. Surprisingly, 
error rates were high regardless of experience, ranging from 28.3 
percent to 31.2 percent.

The only known effective means of reducing data extraction 
errors is to have at least two individuals independently extract data 
(Buscemi et al., 2006). In a pilot study sponsored by AHRQ, Buscemi 
and colleagues compared the rate of errors that occurred when only 
one versus two individuals extracted the data from 30 RCTs on the 
efficacy and safety of melatonin for the management of sleep dis-
orders (Buscemi et al., 2006). When only one reviewer extracted the 
data, a second reviewer checked the extracted data for accuracy and 
completeness. The two reviewers resolved discrepancies by mutual 
consensus. With two reviewers, each individual independently 
extracted the data, then resolved discrepancies through discussion 
or in consultation with a third party. Single extraction was faster, but 
resulted in 21.7 percent more mistakes. 
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Experts recommend that two data extractors should be used 
whenever possible (CRD, 2009; Higgins and Deeks, 2008; Van de 
Voorde and Leonard, 2007). The Cochrane Collaboration advises 
that more than one person extract data from every study (Higgins 
and Deeks, 2008). CRD concurs but also suggests that, at a mini-
mum, one individual could extract the data if a second individual 
independently checks for accuracy and completeness (CRD, 2009). 

Addressing Duplicate Publication

Duplicate publication is another form of reporting bias with 
the potential to distort the findings of an SR. The ICMJE defines 
redundant (or duplicate) publication as publication of a paper that 
overlaps substantially with one already published in print or elec-
tronic media (ICMJE, 2010). When this occurs, perceptions of the 
safety and effectiveness of a treatment may be incorrect because it 
appears that the intervention was tested in more patients than in 
reality (Tramer et al., 1997). If meta-analyses double count data, the 
findings obviously will be incorrect.

There have been reports of redundant publication of effective-
ness research since at least the 1980s (Arrivé et al., 2008; Bailey, 2002; 
Bankier et al., 2008; DeAngelis, 2004; Gøtzsche, 1989; Huston and 
Moher, 1996; Huth, 1986; Mojon-Azzi et al., 2004; Rosenthal et al., 
2003; Schein and Paladugu, 2001). Tramer and colleagues, for exam-
ple, searched for published findings of trials on the effectiveness of 
the antinausea drug ondansetron to determine the extent of redun-
dant publications (Tramer et al., 1997). The researchers found that 
the most commonly duplicated RCT reports were those papers that 
showed the greatest benefit from ondansetron. Twenty-eight percent 
of patient data were duplicated. As a result, the drug’s effectiveness 
as an antiemetic was overestimated by 23 percent. Gøtszche and col-
leagues reached similar conclusions in a study of controlled trials on 
the use of NSAIDs for rheumatoid arthritis (Gøtzsche, 1989). 

Linking publications from the same study Detecting multiple pub-
lications of the same data is difficult particularly when the data are 
published in different places or at different times without proper 
attribution to previous or simultaneous publications (Song et al., 
2010). The Cochrane Collaboration recommends electronically link-
ing citations from the same studies so that they are not treated as 
separate studies and that data from each study are included only 
once in the SR analyses.
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Data Extraction Forms

Data extraction forms are common-sense tools for collecting 
and documenting the data that will be used in the SR analysis. 
Numerous formats have been developed, but there is no evidence 
to support any particular form. Elamin and colleagues (2009) sur-
veyed expert systematic reviewers to describe their experiences with 
various data extraction tools including paper and pencil formats, 
spreadsheets, web-based surveys, electronic databases, and special 
web-based software. The respondents did not appear to favor one 
type of form over another, and the researchers concluded that no 
one tool is appropriate for all SRs. AHRQ, CRD, and the Cochrane 
Collaboration all recommend that the form be pilot-tested to help 
ensure that the appropriate data are collected (Table 3-3).

RECOMMENDED STANDARD FOR EXTRACTING DATA 

The committee recommends the following standard to promote 
accurate and reliable data extraction:

Standard 3.5—Manage data collection
Required elements:

3.5.1	� At a minimum, use two or more researchers, work-
ing independently, to extract quantitative and other 
critical data from each study. For other types of 
data, one individual could extract the data while 
the second individual independently checks for ac-
curacy and completeness. Establish a fair procedure 
for resolving discrepancies; do not simply give final 
decision-making power to the senior reviewer

3.5.2	� Link publications from the same study to avoid in-
cluding data from the same study more than once

3.5.3	� Use standard data extraction forms developed for 
the specific systematic review

3.5.4	� Pilot-test the data extraction forms and process

Rationale

Quality assurance (e.g., double data extraction) and quality con-
trol (e.g., asking a third person to check the primary outcome data 
entered into the data system) are essential when data are extracted 
from individual studies from the collected body of evidence. Neither 
peer reviewers of the SR draft report nor journal editors can detect 
these kinds of errors. The committee recommends the above perfor-
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mance elements to maximize the scientific rigor of the SR. Consumers, 
patients, clinicians, and clinical practice guideline developers should 
not have to question the credibility or accuracy of SRs on the effective-
ness of healthcare interventions. Using two researchers to extract data 
may be costly, but currently, there is no alternative way to ensure that 
the correct data are used in the synthesis of the collected body of evi-
dence. The committee also recommends that the review team should 
use a standard data extraction form to help minimize data entry errors. 
The particular circumstances of the SR—such as the complexity or 
unique data needs of the project—should guide the selection of the 
form.

CRITICAL APPRAISAL OF INDIVIDUAL STUDIES

If an SR is to be based on the best available evidence on the 
comparative effectiveness of interventions, it should include a sys-
tematic, critical assessment of the individual eligible studies. The 
SR should assess the strengths and limitations of the evidence so 
that decision makers can judge whether the data and results of the 
included studies are valid. Yet, an extensive literature documents 
that SRs—across a wide range of clinical specialties—often either 
fail to appraise or fail to report the appraisal of the individual stud-
ies included in the review (Delaney et al., 2007; Dixon et al., 2005; 
Lundh et al., 2009; Moher et al., 2007a; Moja et al., 2005; Mrkobrada 
et al., 2008; Roundtree et al., 2008), This includes SRs in general sur-
gery (Dixon et al., 2005), critical care (Delaney et al., 2007), nephrol-
ogy (Mrkobrada et al., 2008), pediatric oncology (Lundh et al., 2009), 
and rheumatology (Roundtree et al., 2008).

Methodological studies have demonstrated that problems in 
the design, conduct, and analysis of clinical studies lead to biased 
findings. Table 3-4 describes types of bias and some of the mea-
sures clinical researchers use to avoid them. The systematic reviewer 
examines whether the study incorporates these measures to protect 
against these biases and whether or not the measures were effective. 
For example, in considering selection bias, the reviewer would note 
whether the study uses random assignment of participants to treat-
ments and concealment of allocation,18 because studies that employ 
these measures are less susceptible to selection bias than those that 
do not. The reviewer would also note whether there were baseline 

18  Allocation concealment is a method used to prevent selection bias in clinical trials 
by concealing the allocation sequence from those assigning participants to interven-
tion groups. Allocation concealment prevents researchers from (unconsciously or 
otherwise) influencing the intervention group to which each participant is assigned.
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differences in the assembled groups, because the presence of such 
differences may indicate that potential flaws in the study design 
indeed resulted in observable bias. 

This section of the chapter describes the concepts and related 
issues that are fundamental to assessing the individual studies in 
an SR. The committee’s related standards are presented at the end 
of the section.

Key Concepts

Internal Validity

An internally valid study is conducted in a manner that mini-
mizes bias so that the results are likely due to a real effect of the 
intervention being tested. By examining features of each study’s 
design and conduct, systematic reviewers arrive at a judgment about 
the level of confidence one may place in each study, that is, the 
extent to which the study results can be believed. Assessing inter-
nal validity is concerned primarily (but not exclusively) with an 
examination of the risk of bias. When there are no or few flaws in 
the design, conduct, and reporting of a study, the results are more 
likely to be a true indicator of the effects of the compared treatments. 
When serious flaws are present, the results of a study are likely to be 
due to biases, rather than to real differences in the treatments that 
are compared.

Relevance

The need to consider features of a study that might affect its 
relevance to decision makers is a key principle of CER. SRs use the 
“applicability,” “relevance,” “directness,” or “external validity” to 
capture this idea (Rothwell, 1995, 2005). In the context of SRs of CER, 
“applicability” has been defined as “the extent to which the effects 
observed in published studies are likely to reflect the expected 
results when a specific intervention is applied to the population of 
interest under ‘real-world’ conditions” (Atkins et al., 2010).

Because applicability is not an inherent characteristic of a study, 
it is not possible to devise a uniform system for assessing applica-
bility of individual studies (Jüni et al., 2001). However, an SR can 
describe study characteristics that are likely to affect applicability. 
In the initial steps in the SR process, by consulting users and stake-
holders, the review team should seek to understand the situations 
to which the findings of the review will be applied (see Chapter 2, 
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Standards 2.3–2.5). The review team should then decide whether to 
incorporate relevance into the design of the inclusion criteria and 
into the protocol for extracting data from included studies.

For a particular review, the review team should develop a priori 
hypotheses about characteristics that are likely to be important and 
plan to include them when extracting data from studies (Green and 
Higgins, 2008). Across clinical topics, some study characteristics are 
likely to affect users’ perceptions of an individual study’s applica-
bility in practice (Rothwell, 2006). These characteristics can be clas-
sified using the PICO(TS)19 framework and should be considered 
candidates for abstraction in most SRs of effectiveness (Table 3-5). 
Among RCTs of drug treatments, for example, some characteristics 
affecting the patients include whether eligibility criteria were narrow 
or broad, whether there was a run-in period in which some partici-
pants were excluded prior to randomization, and what the rates of 
outcomes were in the control or placebo group.

Fidelity and Quality of Interventions

Users of SRs often need detailed information about interven-
tions and comparators to judge the relevance and validity of the 
results. Fidelity and quality refer to two dimensions of carrying out 
an intervention that should be documented to allow meaningful 
comparisons between studies.

The fidelity of an intervention refers to the extent to which the 
intervention has been delivered as planned (CRD, 2009). In the con-
text of an SR, an assessment of fidelity requires a priori identification 
of these key features and abstraction of how they were implemented 
in each study. Frameworks to assess fidelity in individual studies 
exist, although there has been little experience of their use in SRs 
(Carroll et al., 2007; Glasgow, 2006; Glasgow et al., 1999).

Fidelity is particularly important for complex interventions. A 
complex intervention is usually defined as one that has multiple 
components. For example, a program intended to help people lose 
weight might include counseling about diet and exercise, access to 
peers, education, community events, and other components (Craig 
et al., 2008). Many behavioral interventions, as well as interventions 
in the organization of care, are complex. Individual studies may 

19  “PICOTS” is a commonly used mnemonic for guiding the formulation of an SR’s 
research question. The acronym refers to: Population, Intervention, Comparator, 
Outcomes, Timing, and Setting. Some systematic review teams use an abbreviated 
form such as PICO or PICOS.
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differ widely in how they implement these components. For exam-
ple, among specialized clinic programs to reduce complications from 
anticoagulant therapy, decisions about dosing might be made by 
pharmacists, nurses, physicians, or a computerized algorithm. 

Assessing the quality of the intervention is particularly impor-
tant in reviews of interventions that require technical skill, such as 
surgical procedures or physical therapy, and in reviews of evolving 
technologies, such as new devices. The effectiveness and safety of 
such interventions may vary, depending on the skill of the practitio-
ners, and may change rapidly as practitioners gain experience with 
them or as modifications are made to correct problems encountered 
in development. 

Variation in the implementation of key elements or features of a 
complex intervention can influence their effectiveness. The features 
of a complex intervention may reflect how it is modified to accommo-
date different practice settings and patients’ circumstances (Cohen 
et al., 2008). In these circumstances it can be difficult to distinguish 
between an ineffective intervention and a failed implementation.

Risk of Bias in Individual Studies

The committee chose the term “risk of bias” to describe the focus 
of the assessment of individual studies and the term “quality” to 
describe the focus of the assessment of a body of evidence (the sub-
ject of Chapter 4). The risk of bias terminology has been used and 
evaluated for assessing individual RCTs for more than two decades. 
A similar tool for observational studies has yet to be developed and 
validated.

As alternatives to “risk of bias,” many systematic reviewers 
and organizations that develop practice guidelines use terms such 
as “study quality,” “methodological quality,” “study limitations,” 
or “internal validity” to describe the critical appraisal of individual 
studies. Indeed, reviewers may assign a quality score to a study 
based on criteria assumed to relate to a study’s internal and some-
times external validity. “Study quality” is a broader concept than 
risk of bias, however, and might include choice of outcome mea-
sures, statistical tests, intervention (i.e., dosing, frequency, and inten-
sity of treatments), and reporting. The term “quality” also encom-
passes errors attributable to chance (e.g., because of inadequate 
sample size) or erroneous inference (e.g., incorrect interpretation of 
the study results) (Lohr and Carey, 1999). 

Analysis at the level of a group or body of studies can often 
verify and quantify the direction and magnitude of bias caused by 
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methodological problems.20 For an individual study, however, one 
cannot be certain how specific flaws have influenced the estimate of 
effect; that is, one cannot be certain about the presence, magnitude, 
and direction of the bias. For this reason, for individual studies, 
systematic reviewers assess the risk of bias rather than assert that 
a particular bias is present. A study with a high risk of bias is not 
credible and may overestimate or underestimate the true effect of 
the treatment under study. This judgment is based on methodologic 
research examining the relationship among study characteristics, 
such as the appropriate use of randomization, allocation conceal-
ment, or masking, in relation to estimation of the “true” effect. When 
an SR has a sufficient number of studies, the authors should attempt 
to verify and quantify the direction and magnitude of bias caused 
by methodological problems directly using meta-analysis methods. 

In recent years, systematic review teams have moved away from 
scoring systems to assess the quality of individual studies toward 
a focus on the components of quality and risk of bias (Jüni, 1999). 
Quality scoring systems have not been validated. Studies assessed 
as excellent quality using one scoring method may be subsequently 
assessed as lower quality using another scoring method (Moher 
et al., 1996). Moreover, with an emphasis on risk of bias, the SR 
more appropriately assesses the quality of study design and conduct 
rather than the quality of reporting. 

The committee chose the term “risk of bias” to describe the focus 
of the assessment of individual studies and the term “quality” to 
describe the focus of the assessment of a body of evidence (the sub-
ject of Chapter 4). The risk of bias terminology has been used and 
evaluated for assessing individual RCTs for more than two decades. 
A similar tool for observational studies has yet to be developed and 
validated. 

Risk of Bias in Randomized Controlled Trials

As a general rule, randomized trials, without question, have 
more protections against bias than observational studies and are less 
likely to produce biased or misleading results. Even among random-
ized trials, however, study design features influence the observed 
results. In the 1980s, for example, Chalmers and colleagues reviewed 
145 RCTs of treatments for acute myocardial infarction to assess how 
blinding treatment assignment affected the results (Chalmers et al., 
1981, 1983). Trials that allowed participants to know what treat-

20  Chapter 4 addresses the assessment of a body of evidence.
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ment they were assigned had greater treatment effects than studies 
that masked treatment assignment. The effect of masking was dra-
matic: Statistically significant differences in case-fatality rates were 
reported in 24.4 percent of the trials that did not blind participants 
versus 8.8 percent of the RCTs that masked treatment assignment. 

Methodological research conducted in the past 15 years has 
sought to identify additional features of controlled trials that make 
them more or less susceptible to bias. This research on the empiric 
evidence of bias forms the basis of current recommendations for 
assessing the risk of bias in SRs of RCTs. Much of this research 
takes the form of meta-epidemiological studies that examine the 
association of individual study characteristics and estimates of the 
magnitude of effect among trials included in a set of meta-analyses. 
In a review published in 1999, Moher and colleagues found strong, 
consistent empiric evidence of bias for three study design features: 
allocation concealment, double blinding, and type of randomized 
trial (Moher et al., 1999). In two separate reviews, allocation con-
cealment and double blinding were shown to be associated with 
study findings. Pildal and colleagues showed that trials that are 
inadequately concealed and not double blinded are more likely to 
show a statistically significant treatment effect (Pildal et al., 2008). 
Yet Wood and colleagues showed that this effect may be confined to 
subjective, as opposed to objective, outcome measures and outcomes 
other than all-cause mortality (Wood et al., 2008).

Since 1999, other trial features, such as stopping early (Montori 
et al., 2005), handling of missing outcome data (Wood et al., 2004), 
trial size (Nüesch et al., 2010), and use of intention-to-treat anal-
ysis have been evaluated empirically. A study conducted by the 
Cochrane Back Pain Review Group found empiric evidence of bias 
for 11 study design features (van Tulder et al., 2009) (Box 3-7). 

A recent reanalysis confirmed this finding in Moher and col-
leagues’ (1998) original dataset (effect sizes were smaller for trials 
that met the criterion for 10 of the 11 items) and in back pain trials 
(11 of 11 items), but not in trials included in a sample of EPC reports 
(Hempell et al., 2011). The influence of certain factors, such as allo-
cation concealment, appears to vary depending on the clinical area 
(Balk et al., 2002) and the type of outcome measured (Wood et al., 
2008).

The implication is that systematic review teams should always 
assess the details of each study’s design to determine how potential 
biases associated with the study design may have influenced the 
observed results, because ignoring the possibility could be hazard-
ous (Light and Pillemer, 1984).
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Risk of Bias in Observational Studies

In the 1970s and 1980s, several thorough scientific reviews of 
medical or educational interventions established that the positive 
results of uncontrolled or poorly controlled studies did not always 
hold up in well-controlled studies. The discrepancy was most dra-
matic when randomized trials were compared with observational 
studies of the same intervention (Chalmers, 1982; DerSimonian and 
Laird, 1986; Glass and Smith, 1979; Hoaglin et al., 1982; Miller et al., 
1989; Wortman and Yeaton, 1983). 

The likelihood and magnitude of bias is often greater in obser-
vational studies because they lack randomization and concealment 
of allocation. Even when feasible, many observational studies fail 
to use appropriate steps to address the risk of bias, such as publica-
tion of a detailed protocol and blinding of outcome assessors. For 
example, observational studies commonly report the outcomes of 
patients who choose treatments based on their own preferences 
and the advice of their provider. However, factors that influence 
treatment choices can also influence outcomes (e.g., sicker patients 
may tend to choose more extreme interventions); thus, such stud-
ies often fail to meet the goal of initially comparable groups. This 
type of bias—called selection bias—produces imbalances in factors 

BOX 3-7 
Cochrane Back Pain Group Criteria for  

Internal Validity of Randomized Trials of Back Pain

  1.	 Was the method of randomization adequate?
  2.	 Was the treatment allocation concealed?
  3.	� Were the groups similar at baseline regarding the most important 

prognostic indicators?
  4.	 Was the outcome assessor blinded?
  5.	 Was the care provider blinded?
  6.	 Were patients blinded?
  7.	 Was the drop-out rate acceptable and the reasons given?
  8.	� Were all randomized participants analyzed in the group to which they 

were originally assigned?
  9.	 Were cointerventions avoided or similar?
10.	 Was the compliance acceptable in all groups?
11.	� Was the timing of the outcome assessment similar in all groups?

SOURCE: Adapted from van Tulder et al. (2009).
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associated with prognosis and the outcomes of interest. Although 
a variety of statistical methods can be used to attempt to reduce 
the impact of selection bias, there is no way that analysis can be 
used to correct for unknown factors that may be associated with 
prognosis. Thus, it is generally acknowledged that “adjustment” 
in the analysis cannot be viewed as a substitute for a study design 
that minimizes this bias.

While selection bias is a widely recognized concern, observa-
tional studies are also particularly subject to detection bias, perfor-
mance bias, and information biases.

Tools for Assessing Study Design

Tools for assessing study design have been used for over two 
decades (Atkins et al., 2001; Coles 2008; Cook et al., 1993; Frazier 
et al., 1987; Gartlehner et al., 2004; Lohr, 1998; Mulrow and Oxman, 
1994). Although a large number of instruments or tools can be used 
to assess the quality of individual studies, they are all based on the 
principle that, whenever possible, clinical researchers conducting 
a comparative clinical study should use several strategies to avoid 
error and bias. 

Instruments vary in clinical and methodological scope. For 
example, the Cochrane risk of bias tool (Box 3-8) pertains to ran-
domized trials, whereas the U.S. Preventive Services Task Force 
(USPSTF) tool includes observational studies as well as randomized 
trials. Some instruments, such as the one in Box 3-7, are designed to 
be used in a specific clinical area. This instrument was validated in a 
set of trials related to back pain treatments (van Tulder et al., 2009). 

BOX 3-8 
Cochrane Risk of Bias Tool Domains

•	 Sequence generation
•	 Allocation concealment
•	 Blinding of participants, personnel, and outcome assessors
•	 Incomplete outcome data
•	 Selecting outcome reporting
•	 Other sources of bias

SOURCE: Adapted from Higgins and Altman (2008).
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Instruments also differ in whether they are domain based or goal 
based. The Cochrane Risk of Bias Tool is an example of a domain-
based instrument in which the author assesses the risk of bias in 
each of five domains. Using detailed criteria for making each judg-
ment, the author must answer a specific question for each domain 
with “Yes” (low risk of bias) or “No” (high risk of bias.) Then, the 
author must make judgments about which domains are most impor-
tant in the particular circumstances of the study, taking into account 
the likely direction and magnitude of the bias and empirical evi-
dence that it is influential in similar studies. For example, in a study 
of mortality rates for severely ill patients taking different types of 
medications for heart disease, the investigators might decide that 
differential loss to follow-up among treatment groups is critical, but 
lack of blinding of outcome assessors is not likely to be an important 
cause of bias (Wood et al., 2008).

Like other tools, the Cochrane tool includes an “other” category 
to take account of biases that arise from aspects of study design, 
conduct, and reporting in specific circumstances. Examples include 
carry-over effects in cross-over trials, recruitment bias in cluster-
randomized trials, and biases introduced by trials stopped early for 
benefit (Bassler et al., 2010). 

Other instruments are goal based (criteria based). For example, 
in the USPSTF criteria (Box 3-9), the criterion “initial assembly of 
groups” refers to the Table 3-4 goal: “At inception, groups being 
compared [should be] similar in all respects other than the treat-
ment they get.” This criterion is related to the first two domains in 
the Cochrane Risk of Bias tool (sequence generation and allocation 
concealment). However, instead of rating the study on these two 
domains, the review author using the USPSTF tool must integrate 
information about the method of allocating subjects (sequence gen-
eration and allocation concealment) with baseline information about 
the groups, and consider the magnitude and direction of bias, if 
any, in order to make a judgment about whether the goal of similar 
groups at inception of the study was met. 

Although the existence and consequences of these biases are 
widely acknowledged, tools to assess the risk of bias in observa-
tional studies of comparative effectiveness are poorly developed 
(Deeks et al., 2003). There is no agreed-on set of critical elements 
for a tool and few data on how well they perform when used in the 
context of an SR (Sanderson et al., 2007). The lack of validated tools 
is a major limitation for judging how much confidence to put in the 
results of observational studies, particularly for beneficial effects.
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RECOMMENDED STANDARDS FOR ASSESSING THE 
QUALITY AND RELEVANCE OF INDIVIDUAL STUDIES

The committee recommends the following standard and ele-
ments of performance for assessing individual studies. 

Standard 3.6—Critically appraise each study
Required elements:

3.6.1	� Systematically assess the risk of bias, using pre-
defined criteria

3.6.2	� Assess the relevance of the study’s populations, 
interventions, and outcome measures

3.6.3	� Assess the fidelity of the implementation of 
interventions

BOX 3-9 
USPSTF Criteria for Grading the Internal  

Validity of Individual Studies (Randomized  
Controlled Trials [RCTs] and Cohort Studies)* 

•	 Initial assembly of comparable groups 
•	� For RCTs: Adequate randomization, including concealment and whether 

potential confounders were distributed equally among groups
•	� For cohort studies: Consideration of potential confounders with either 

restriction or measurement for adjustment in the analysis; consideration 
of inception cohorts

•	 Maintenance of comparable groups
•	 Important differential loss to follow-up or overall high loss to follow-up
•	 Measurements: Equal, reliable, and valid
•	 Clear definition of interventions
•	 All important outcomes considered
•	� Analysis: Adjustment for potential confounders for cohort studies, or 

intention-to-treat analysis for RCTs

*Criteria for case-control studies, systematic reviews, and diagnostic accuracy stud-
ies are omitted. 
SOURCE: Harris et al. (2001).
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Rationale

SRs of CER should place a high value on highly applicable, 
highly reliable evidence about effectiveness (Helfand and Balshem 
2010). The standards draw from the expert guidance of AHRQ, CRD, 
and the Cochrane Collaboration. The recommended performance 
elements will help ensure scientific rigor and promote transpar
ency—key committee criteria for judging possible SR standards.

Many types of studies can be used to assess the effects of inter-
ventions. The first step in assessing the validity of a particular 
study is to consider its design in relation to appropriateness to the 
question(s) addressed in the review. Both components of “valid-
ity”—applicability and risk of bias—should be examined. For ques-
tions about effectiveness, when there are gaps in the evidence from 
RCTs, reviewers should consider whether observational studies 
could provide useful information, taking into account that, in many 
circumstances, observational study designs will not be suitable, 
either because the risk of bias is very high, or because observational 
studies that address the populations, comparisons, and outcomes 
that are not adequately addressed in RCTs are not available. 

A well-designed, well-conducted RCT is the most reliable 
method to compare the effects of different interventions. Validated 
instruments to assess the risk of bias in RCTs are available. The 
committee does not recommend a specific tool or set of criteria for 
assessing risk of bias. Nevertheless, it is essential that at the outset 
of the SR—during the development of the research protocol—the 
review team choose and document its planned approach to criti-
cally appraising individual studies.21 The appraisal should then 
follow the prespecified approach. Any deviation from the planned 
approach should be clearly explained and documented in the final 
report.
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Abstract: This chapter addresses the qualitative and quantitative 
synthesis (meta-analysis) of the body of evidence. The committee 
recommends four related standards. The systematic review (SR) 
should use prespecified methods; include a qualitative synthesis 
based on essential characteristics of study quality (risk of bias, 
consistency, precision, directness, reporting bias, and for observa-
tional studies, dose–response association, plausible confounding 
that would change an observed effect, and strength of association); 
and make an explicit judgment of whether a meta-analysis is 
appropriate. If conducting meta-analyses, expert methodologists 
should develop, execute, and peer review the meta-analyses. The 
meta-analyses should address heterogeneity among study effects, 
accompany all estimates with measures of statistical uncertainty, 
and assess the sensitivity of conclusions to changes in the protocol, 
assumptions, and study selection (sensitivity analysis). An SR 
that uses rigorous and transparent methods will enable patients, 
clinicians, and other decision makers to discern what is known 
and not known about an intervention’s effectiveness and how 
the evidence applies to particular population groups and clinical 
situations.

More than a century ago, Nobel prize-winning physicist J. W. 
Strutt Lord Rayleigh observed that “the work which deserves . . . 

4

Standards for Synthesizing the  
Body of Evidence
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the most credit is that in which discovery and explanation go hand 
in hand, in which not only are new facts presented, but their rela-
tion to old ones is pointed out” (Rayleigh, 1884). In other words, the 
contribution of any singular piece of research draws not only from 
its own unique discoveries, but also from its relationship to previ-
ous research (Glasziou et al., 2004; Mulrow and Lohr, 2001). Thus, 
the synthesis and assessment of a body of evidence is at the heart 
of a systematic review (SR) of comparative effectiveness research 
(CER). 

The previous chapter described the considerable challenges 
involved in assembling all the individual studies that comprise cur-
rent knowledge on the effectiveness of a healthcare intervention: the 
“body of evidence.” This chapter begins with the assumption that the 
body of evidence was identified in an optimal manner and that the 
risk of bias in each individual study was assessed appropriately—
both according to the committee’s standards. This chapter addresses 
the synthesis and assessment of the collected evidence, focusing on 
those aspects that are most salient to setting standards. The science 
of SR is rapidly evolving; much has yet to be learned. The purpose 
of standards for evidence synthesis and assessment—as in other 
SR methods—is to set performance expectations and to promote 
accountability for meeting those expectations without stifling inno-
vation in methods. Thus, the emphasis is not on specifying preferred 
technical methods, but rather the building blocks that help ensure 
objectivity, transparency, and scientific rigor.

As it did elsewhere in this report, the committee developed this 
chapter’s standards and elements of performance based on avail-
able evidence and expert guidance from the Agency for Healthcare 
Research and Quality (AHRQ) Effective Health Care Program, the 
Centre for Reviews and Dissemination (CRD, part of University of 
York, UK), and the Cochrane Collaboration (Chou et al., 2010; CRD, 
2009; Deeks et al., 2008; Fu et al., 2010; Lefebvre et al., 2008; Owens et 
al., 2010). Guidance on assessing quality of evidence from the Grad-
ing of Recommendations Assessment, Development, and Evaluation 
(GRADE) Working Group was another key source of information 
(Guyatt et al. 2010; Schünemann et al., 2009). See Appendix F for a 
detailed summary of AHRQ, CRD, and Cochrane guidance for the 
assessment and synthesis of a body of evidence. 

The committee had several opportunities for learning the per-
spectives of stakeholders on issues related to this chapter. SR experts 
and representatives from medical specialty associations, payers, and 
consumer groups provided both written responses to the commit-
tee’s questions and oral testimony in a public workshop (see Appen-
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dix C). In addition, staff conducted informal, structured interviews 
with other key stakeholders.

The committee recommends four standards for the assessment 
and qualitative and quantitative synthesis of an SR’s body of evi-
dence. Each standard consists of two parts: first, a brief statement 
describing the related SR step and, second, one or more elements of 
performance that are fundamental to carrying out the step. Box 4-1 
lists all of the chapter’s recommended standards. This chapter pro-
vides the background and rationale for the recommended standards 
and elements of performance, first outlining the key considerations 
in assessing a body of evidence, and followed by sections on the fun-
damental components of qualitative and quantitative synthesis. The 
order of the chapter’s standards and the presentation of the discus-
sion do not necessarily indicate the sequence in which the various 
steps should be conducted. Although an SR synthesis should always 
include a qualitative component, the feasibility of a quantitative 
synthesis (meta-analysis) depends on the available data. If a meta-
analysis is conducted, its interpretation should be included in the 
qualitative synthesis. Moreover, the overall assessment of the body 
of evidence cannot be done until the syntheses are complete. 

In the context of CER, SRs are produced to help consumers, 
clinicians, developers of clinical practice guidelines, purchasers, and 
policy makers to make informed healthcare decisions (Federal Coor-
dinating Council for Comparative Effectiveness Research, 2009; IOM, 
2009). Thus, the assessment and synthesis of a body of evidence in 
the SR should be approached with the decision makers in mind. An 
SR using rigorous and transparent methods allows decision makers 
to discern what is known and not known about an intervention’s 
effectiveness and how the evidence applies to particular population 
groups and clinical situations (Helfand, 2005). Making evidence-
based decisions—such as when a guideline developer recommends 
what should and should not be done in specific clinical circum-
stances—is a distinct and separate process from the SR and is outside 
the scope of this report. It is the focus of a companion IOM study on 
developing standards for trustworthy clinical practice guidelines.1 

A NOTE ON TERMINOLOGY

The SR field lacks an agreed-on lexicon for some of its most fun-
damental terms and concepts, including what actually constitutes 

1  The IOM report, Clinical Practice Guidelines We Can Trust, is available at the Na-
tional Academies Press website: http://www.nap.edu/.
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the quality of a body of evidence. This leads to considerable confu-
sion. Because this report focuses on SRs for the purposes of CER and 
clinical decision making, the committee uses the term “quality of the 
body of evidence” to describe the extent to which one can be con-
fident that the estimate of an intervention’s effectiveness is correct. 
This terminology is designed to support clinical decision making 
and is similar to that used by GRADE and adopted by the Cochrane 
Collaboration and other organizations for the same purpose (Guyatt 
et al., 2010; Schünemann et al., 2008, 2009). 

Quality encompasses summary assessments of a number of 
characteristics of a body of evidence, such as within-study bias 
(methodological quality), consistency, precision, directness or appli-
cability of the evidence, and others (Schünemann et al., 2009). Syn-

BOX 4-1 
Recommended Standards for Synthesizing 

the Body of Evidence 

Standard 4.1 Use a prespecified method to evaluate the body of 
evidence

Required elements:
4.1.1	� For each outcome, systematically assess the following char-

acteristics of the body of evidence:
•  Risk of bias
•  Consistency
•  Precision 
•  Directness
•  Reporting bias

4.1.2 	� For bodies of evidence that include observational research, 
also systematically assess the following characteristics for 
each outcome:

•  Dose–response association
• � Plausible confounding that would change the observed 

effect
•  Strength of association 

4.1.3 	� For each outcome specified in the protocol, use consistent 
language to characterize the level of confidence in the esti-
mates of the effect of an intervention

Standard 4.2 Conduct a qualitative synthesis
Required elements:

4.2.1	� Describe the clinical and methodological characteristics of 
the included studies, including their size, inclusion or exclu-
sion of important subgroups, timeliness, and other relevant 
factors
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thesis is the collation, combination, and summary of the findings of 
a body of evidence (CRD, 2009). In an SR, the synthesis of the body 
of evidence should always include a qualitative component and, if 
the data permit, a quantitative synthesis (meta-analysis). 

The following section presents the background and rationale for 
the committee’s recommended standard and performance elements 
for prespecifying the assessment methods.

A Need for Clarity and Consistency

Neither empirical evidence nor agreement among experts is 
available to support the committee’s endorsement of a specific 
approach for assessing and describing the quality of a body of evi-

4.2.2	� Describe the strengths and limitations of individual studies 
and patterns across studies

4.2.3	� Describe, in plain terms, how flaws in the design or execu-
tion of the study (or groups of studies) could bias the results, 
explaining the reasoning behind these judgments

4.2.4	� Describe the relationships between the characteristics of the 
individual studies and their reported findings and patterns 
across studies

4.2.5	� Discuss the relevance of individual studies to the popula-
tions, comparisons, cointerventions, settings, and outcomes 
or measures of interest

Standard 4.3 Decide if, in addition to a qualitative analysis, the system-
atic review will include a quantitative analysis (meta-analysis)

Required element: 
4.3.1	� Explain why a pooled estimate might be useful to decision 

makers

Standard 4.4 If conducting a meta-analysis, then do the following: 
Required elements: 

4.2.1	� Use expert methodologists to develop, execute, and peer 
review the meta-analyses

4.2.2	� Address the heterogeneity among study effects 
4.2.3	� Accompany all estimates with measures of statistical 

uncertainty 
4.2.4	� Assess the sensitivity of conclusions to changes in the pro-

tocol, assumptions, and study selection (sensitivity analysis)

NOTE: The order of the standards does not indicate the sequence in which they are 
carried out.
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dence. Medical specialty societies, U.S. and other national govern-
ment agencies, private research groups, and others have created a 
multitude of systems for assessing and characterizing the quality 
of a body of evidence (AAN, 2004; ACCF/AHA, 2009; ACCP, 2009; 
CEBM, 2009; Chalmers et al., 1990; Ebell et al., 2004; Faraday et 
al., 2009; Guirguis-Blake et al., 2007; Guyatt et al., 2004; ICSI, 2003; 
NCCN, 2008; NZGG, 2007; Owens et al., 2010; Schünemann et al., 
2009; SIGN, 2009; USPSTF, 2008). The various systems share common 
features, but employ conflicting evidence hierarchies; emphasize 
different factors in assessing the quality of research; and use a con-
fusing array of letters, codes, and symbols to convey investigators’ 
conclusions about the overall quality of a body of evidence (Atkins 
et al., 2004a, 2004b; Schünemann et al., 2003; West et al., 2002). The 
reader cannot make sense of the differences (Table 4-1). Through 
public testimony and interviews, the committee heard that numer-
ous producers and users of SRs were frustrated by the number, 
variation, complexity, and lack of transparency in existing systems.

One comprehensive review documented 40 different systems 
for grading the strength of a body of evidence (West et al., 2002). 
Another review, conducted several years later, found that more than 
50 evidence-grading systems and 230 quality assessment instru-
ments were in use (COMPUS, 2005).

Early systems for evaluating the quality of a body of evidence 
used simple hierarchies of study design to judge the internal valid-
ity (risk of bias) of a body of evidence (Guyatt et al., 1995). For 
example, a body of evidence that included two or more randomized 
controlled trials (RCTs) was assumed to be “high-quality,” “level 
1,” or “grade A” evidence whether or not the trials met scientific 
standards. Quasi-experimental research, observational studies, case 
series, and other qualitative research designs were automatically 
considered lower quality evidence. As research documented the 
variable quality of trials and widespread reporting bias in the pub-
lication of trial findings, it became clear that such hierarchies are too 
simplistic because they do not assess the extent to which the design 
and implementation of RCTs (or other study designs) avoid biases 
that may reduce confidence in the measures of effectiveness (Atkins 
et al., 2004b; Coleman et al., 2009; Harris et al., 2001). 

The early hierarchies produced conflicting conclusions about 
effectiveness. A study by Ferreira and colleagues analyzed the effect 
of applying different “levels of evidence” systems to the conclusions 
of six Cochrane SRs of interventions for low back pain (Ferreira 
et al., 2002). They found that the conclusions of the reviews were 
highly dependent on the system used to evaluate the evidence  
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primarily because of differences in the number and quality of trials 
required for a particular level of evidence. In many cases, the dif-
ferences in the conclusions were so substantial that they could lead 
to contradictory clinical advice. For example, for one intervention, 
“back school,”2 the conclusions ranged from “strong evidence that 
back schools are effective” to “no evidence” on the effectiveness of 
back schools.

One reason for these discrepancies was failure to distinguish 
between the quality of the evidence and the magnitude of net 
benefit. For example, an SR and meta-analysis might highlight a 
dramatic effect size regardless of the risk of bias in the body of 
evidence. Conversely, use of a rigid hierarchy gave the impression 
that any effect based on randomized trial evidence was clinically 
important, regardless of the size of the effect. In 2001, the U.S. 
Preventive Services Task Force broke new ground when it updated 
its review methods, separating its assessment of the quality of 
evidence from its assessment of the magnitude of effect (Harris et 
al., 2001). 

What Are the Characteristics of Quality  
for a Body of Evidence?

Experts in SR methodology agree on the conceptual underpin-
nings for the systematic assessment of a body of evidence. The 
committee identified eight basic characteristics of quality, described 
below, that are integral to assessing and characterizing the quality of 
a body of evidence. These characteristics—risk of bias, consistency, 
precision, directness, and reporting bias, and for observational stud-
ies, dose–response association, plausible confounding that would 
change an observed effect, and strength of association—are used 
by GRADE; the Cochrane Collaboration, which has adopted the 
GRADE approach; and the AHRQ Effective Health Care Program, 
which adopted a modified version of the GRADE approach (Owens 
et al., 2010; Balshem et al., 2011; Falck-Ytter et al., 2010; Schünemann 
et al., 2008). Although their terminology varies somewhat, Falck-
Ytter and his GRADE colleagues describe any differences between 
the GRADE and AHRQ quality characteristics as essentially seman-
tic (Falck-Ytter et al., 2010). Owens and his AHRQ colleagues appear 

2  Back schools are educational programs designed to teach patients how to manage 
chronic low back pain to prevent future episodes. The curriculums typically include 
the natural history, anatomy, and physiology of back pain as well as a home exercise 
program (Hsieh et al., 2002).
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to agree (Owens et al., 2010). As Boxes 4-2 and 4-3 indicate, the two 
approaches are quite similar.3 

Risk of Bias

In the context of a body of evidence, risk of bias refers to the 
extent to which flaws in the design and execution of a collection of 
studies could bias the estimate of effect for each outcome under study. 

3  For detailed descriptions of the AHRQ and GRADE methods, see the GRADE 
Handbook for Grading Quality of Evidence and Strength of Recommendations (Schünemann 
et al., 2009) and “Grading the Strength of a Body of Evidence When Comparing Medi-
cal Interventions—AHRQ and the Effective Health Care Program” (Owens et al., 2010).

BOX 4-2 
Key Concepts Used in the GRADE Approach to  

Assessing the Quality of a Body of Evidence 

	 The Grading of Recommendations Assessment, Development, and 
Evaluation (GRADE) Working Group uses a point system to upgrade or 
downgrade the ratings for each quality characteristic. A grade of high, 
moderate, low, or very low is assigned to the body of evidence for each 
outcome. Eight characteristics of the quality of evidence are assessed for 
each outcome.

	 Five characteristics can lower the quality rating for the body of evidence:

•	� Limitations in study design and conduct 
•	� Inconsistent results across studies
•	� Indirectness of evidence with respect to the study design, popula-

tions, interventions, comparisons, or outcomes
•	� Imprecision of the estimates of effect
•	� Publication bias 

	 Three factors can increase the quality rating for the body of evidence 
because they raise confidence in the certainty of estimates (particularly for 
observational studies):

•	� Large magnitude of effect
•	� Plausible confounding that would reduce the demonstrated effect
•	� Dose–response gradient

SOURCES: Atkins et al. (2004a); Balshem et al. (2011); Falck-Ytter et al. (2010); 
Schünemann et al. (2009). 
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Chapter 3 describes the factors related to the design and conduct 
of randomized trials and observational studies that may influence 
the magnitude and direction of bias for a particular outcome (e.g., 
sequence generation, allocation concealment, blinding, incomplete 
data, selective reporting of outcomes, confounding, etc.),4 as well as 

4  Sequence generation refers to the method used to generate the random assignment 
of study participants in a trial. A trial is “blind” if participants are not told to which 
arm of the trial they have been assigned. Allocation concealment is a method used 
to prevent selection bias in clinical trials by concealing the allocation sequence from 
those assigning participants to intervention groups. Allocation concealment prevents 
researchers from (unconsciously or otherwise) influencing the intervention group to 
which each participant is assigned.

BOX 4-3 
Key Concepts Used in the AHRQ Approach to  
Assessing the Quality of a Body of Evidence 

The Agency for Healthcare Research and Quality (AHRQ) Effective 
Health Care Program refers to the evidence evaluation process as grading 
the “strength” of a body of evidence. It requires that the body of evidence 
for each major outcome and comparison of interest be assessed according 
to the concepts listed below. After a global assessment of the concepts, 
AHRQ systematic review teams assign a grade of high, moderate, low, or 
insufficient to the body of evidence for each outcome.

	 Evaluation components in all systematic reviews: 

•	 Risk of bias in the design and conduct of studies
•	 Consistency in the estimates of effect across studies
•	� Directness of the evidence in linking interventions to health 

outcomes
•	� Precision or degree of certainty about an estimate of effect for an 

outcome
•	 Applicability of the evidence to specific contexts and populations

	 Other considerations (particularly with respect to observational studies):

•	 Dose–response association
•	 Publication bias
•	 Presence of confounders that would diminish an observed effect
•	 Strength of association (magnitude of effect)

SOURCE: Owens et al. (2010).
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available tools for assessing risk of bias in individual studies. Assess-
ing risk of bias for a body of evidence requires a cumulative assess-
ment of the risk of bias across all individual studies for each specific 
outcome of interest. Study biases are outcome dependent in that poten-
tial sources of bias impact different outcomes in different ways; for 
example, blinding of outcome assessment to a treatment group might 
be less important for a study of the effect of an intervention on mortal-
ity than for a study measuring pain relief. The degree of confidence 
in the summary estimate of effect will depend on the extent to which 
specific biases in the included studies affect a specific outcome. 

Consistency 

For the appraisal of a body of evidence, consistency refers to the 
degree of similarity in the direction and estimated size of an inter-
vention’s effect on specific outcomes.5 SRs and meta-analyses can 
provide clear and convincing evidence of a treatment’s effect when 
the individual studies in the body of evidence show consistent, clini-
cally important effects of similar magnitude (Higgins et al., 2003). 
Often, however, the results differ in the included studies. Large and 
unexplained differences (inconsistency) are of concern especially 
when some studies suggest substantial benefit, but other studies 
indicate no effect or possible harm (Guyatt et al., 2010). 

However, inconsistency across studies may be due to true dif-
ferences in a treatment’s effect related to variability in the included 
studies’ populations (e.g., differences in health status), interven-
tions (e.g., differences in drug doses, cointerventions, or comparison 
interventions), and health outcomes (e.g., diminishing treatment 
effect with time). Examples of inconsistency in a body of evidence 
include statistically significant effects in opposite directions, con-
fidence intervals that are wide or fail to overlap, and clinical or 
statistical heterogeneity that cannot be explained. When differences 
in estimates across studies reflect true differences in a treatment’s 
effect, then inconsistency provides the opportunity to understand 
and characterize those differences, which may have important impli-
cations for clinical practice. If the inconsistency results from biases in 
study design or improper study execution, then a thorough assess-
ment of these differences may inform future study design.

5  In analyses involving indirect comparisons, network meta-analyses, or mixed-
treatment comparisons, the term consistency refers to the degree to which the direct 
comparisons (head-to-head comparisons) and the indirect comparisons agree with 
each other with respect to the magnitude of the treatment effect of interest.
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Precision

A measure of the likelihood of random errors in the estimates of 
effect, precision refers to the degree of certainty about the estimates 
for specific outcomes. Confidence intervals about the estimate of 
effect from each study are one way of expressing precision, with a 
narrower confidence interval meaning more precision. 

Directness

The concept of directness has two dimensions, depending on 
the context: 

•	 When interventions are compared, directness refers to the 
extent to which the individual studies were designed to 
address the link between the healthcare intervention and a 
specific health outcome. A body of evidence is considered 
indirect if the included studies only address surrogate or 
biological outcomes or if head-to-head (direct) comparisons 
of interventions are not available (e.g., intervention A is 
compared to intervention C, and intervention B is compared 
to C, when comparisons of A vs. B studies are of primary 
interest, but not available). 

•	 The other dimension of “directness” is applicability (also re-
ferred to as generalizability or external validity).6 A body of 
evidence is applicable if it focuses on the specific condition, 
patient population, intervention, comparators, and health 
outcomes that are the focus of the SR’s research protocol. 
SRs should assess the applicability of the evidence to pa-
tients seen in everyday clinical settings. This is especially 
important because numerous clinically relevant factors dis-
tinguish clinical trial participants from most patients, such 
as health status and comorbidities as well as age, gender, 
race, and ethnicity (Pham et al., 2007; Slone Survey, 2006; 
Vogeli et al., 2007).  

6  As noted in Chapter 1, applicability is one of seven criteria that the committee used 
to guide its selection of SR standards. In that context, applicability relates to the aim 
of CER, that is, to help consumers, clinicians, purchasers, and policy makers to make 
informed decisions that will improve health care at both the individual and popula-
tion levels. The other criteria are acceptability/credibility, efficiency of conducting the 
review, patient-centeredness, scientific rigor, timeliness, and transparency.
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Reporting Bias

Chapter 3 describes the extent of reporting bias in the biomedi-
cal literature. Depending on the nature and direction of a study’s 
results, research findings or findings for specific outcomes are often 
selectively published (publication bias and outcome reporting bias), 
published in a particular language (language bias), or released in 
journals with different ease of access (location bias) (Dickersin, 1990; 
Dwan et al., 2008; Gluud, 2006; Hopewell et al., 2008, 2009; Kirkham 
et al., 2010; Song et al., 2009, 2010; Turner et al., 2008). Thus, for each 
outcome, the SR should assess the probability of a biased subset of 
studies comprising the collected body of evidence.

Dose–Response Association 

When findings from similar studies suggest a dose–response 
relationship across studies, it may increase confidence in the over-
all body of evidence. “Dose–response association” is defined as a 
consistent association across similar studies of a larger effect with 
greater exposure to the intervention. For a drug, a dose–response 
relationship might be observed with the treatment dosage, inten-
sity, or duration. The concept of dose–response also applies to non-
drug exposures. For example, in an SR of nutritional counseling to 
encourage a healthy diet, dose was measured as “the number and 
length of counseling contacts, the magnitude and complexity of edu-
cational materials provided, and the use of supplemental interven-
tion elements, such as support groups sessions or cooking classes” 
(Ammerman et al., 2002, p. 6). Care needs to be exercised in the 
interpretation of dose–response relationships that are defined across, 
rather than within, studies. Cross-study comparisons of different 
“doses” may reflect other differences among studies, in addition to 
dose, that is, dose may be confounded with other study characteris-
tics, populations included, or other aspects of the intervention.

The absence of a dose–response effect, in the observed range 
of doses, does not rule out a true causal relationship. For example, 
drugs are not always available in a wide range of doses. In some 
instances, any dose above a particular threshold may be sufficient 
for effectiveness.

Plausible Confounding That Would Change an Observed Effect

Although controlled trials generally minimize confounding by 
randomizing subjects to intervention and control groups, obser-
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vational studies are particularly prone to selection bias, especially 
when there is little or no adjustment for potential confounding factors 
among comparison groups (Norris et al., 2010). This characteristic of 
quality refers to the extent to which systematic differences in base-
line characteristics, prognostic factors, or co-occurring interventions 
among comparison groups may reduce or increase an observed effect. 
Generally, confounding results in effect sizes that are overestimated. 
However, sometimes, particularly in observational studies, confound-
ing factors may lead to an underestimation of the effect of an inter-
vention. If the confounding variables were not present, the measured 
effect would have been even larger. The AHRQ and GRADE systems 
use the term “plausible confounding that would decrease observed 
effect” to describe such situations. The GRADE Handbook provides 
the following examples (Schünemann et al., 2009, p. 125):

•	 A rigorous systematic review of observational studies in-
cluding a total of 38 million patients demonstrated higher 
death rates in private for-profit versus private not-for-profit 
hospitals (Devereaux et al., 2004). One possible bias relates 
to different disease severity in patients in the two hospital 
types. It is likely, however, that patients in the not-for-profit 
hospitals were sicker than those in the for-profit hospitals. 
Thus, to the extent that residual confounding existed, it 
would bias results against the not-for-profit hospitals. The 
second likely bias was the possibility that higher numbers 
of patients with excellent private insurance coverage could 
lead to a hospital having more resources and a spill-over ef-
fect that would benefit those without such coverage. Since 
for-profit hospitals are [more] likely to admit a larger pro-
portion of such well-insured patients than not-for-profit 
hospitals, the bias is once again against the not-for-profit 
hospitals. Because the plausible biases would all diminish 
the demonstrated intervention effect, one might consider 
the evidence from these observational studies as moderate 
rather than low quality. 

•	 A parallel situation exists when observational studies have 
failed to demonstrate an association but all plausible biases 
would have increased an intervention effect. This situation 
will usually arise in the exploration of apparent harmful 
effects. For example, because the hypoglycemic drug phen-
formin causes lactic acidosis, the related agent metformin 
is under suspicion for the same toxicity. Nevertheless, very 
large observational studies have failed to demonstrate an 
association (Salpeter et al., 2004). Given the likelihood that 
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clinicians would be more alert to lactic acidosis in the pres-
ence of the agent and overreport its occurrence, one might 
consider this moderate, or even high-quality evidence refut-
ing a causal relationship between typical therapeutic doses 
of metformin and lactic acidosis.

Strength of Association

Because observational studies are subject to many confounding 
factors (e.g., patients’ health status, demographic characteristics) 
and greater risk of bias compared to controlled trials, the design, 
execution, and statistical analyses in each study should be assessed 
carefully to determine the influence of potential confounding factors 
on the observed effect. Strength of association refers to the likelihood 
that a large observed effect in an observational study is not due to 
bias from potential confounding factors. 

Evidence on Assessment Methods Is Elusive

Applying the above concepts in a systematic way across mul-
tiple interventions and numerous outcomes is clearly challenging. 
Although many SR experts agree on the concepts that should under-
pin the assessment of the quality of body of evidence, the commit-
tee did not find any research to support existing methods for using 
these basic concepts in a systematic method such as the GRADE 
and AHRQ approaches. The GRADE Working Group reports that 
50 organizations have either endorsed or are using an adapted ver-
sion of their system (GRADE Working Group, 2010). However, the 
reliability and validity of the GRADE and AHRQ methods have not 
been evaluated, and not much literature assesses other approaches. 
Furthermore, many GRADE users are apparently selecting aspects 
of the system to suit their needs rather than adopting the entire 
method. The AHRQ method is one adaptation. 

The committee heard considerable anecdotal evidence suggest-
ing that many SR producers and users had difficulty using GRADE. 
Some organizations seem reluctant to adopt a new, more complex 
system that has not been sufficiently evaluated. Others are con-
cerned that GRADE is too time consuming and difficult to imple-
ment. There are also complaints about the method’s subjectivity. 
GRADE advocates acknowledge that the system does not eliminate 
subjectivity, but argue that a strength of the system is that, unlike 
other approaches, it makes transparent any judgments or disagree-
ments about evidence (Brozek et al., 2009). 



Copyright © National Academy of Sciences. All rights reserved.

Finding What Works in Health Care:  Standards for Systematic Reviews

172	 FINDING WHAT WORKS IN HEALTH CARE

RECOMMENDED STANDARD FOR ASSESSING AND 
DESCRIBING THE QUALITY OF A BODY OF EVIDENCE

The committee recommends the following standard for assess-
ing and describing the quality of a body of evidence. As noted ear-
lier, this overall assessment should be done once the qualitative and 
quantitative syntheses are completed (see Standards 4.2–4.4 below). 
The order of this chapter’s standards does not indicate the sequence 
in which the various steps should be conducted. Standard 4.1 is pre-
sented first to reflect the committee’s recommendation that the SR 
specifies its methods a priori in the research protocol.7 

Standard 4.1—Use a prespecified method to evaluate the body 
of evidence 

Required elements:
4.1.1	� For each outcome, systematically assess the fol-

lowing characteristics of the body of evidence: 
•	 Risk of bias
•	 Consistency
•	 Precision
•	 Directness
•	 Reporting bias

4.1.2	� For bodies of evidence that include observational 
research, also systematically assess the following 
characteristics for each outcome: 
•	 Dose–response association
•	� Plausible confounding that would change the 

observed effect
•	 Strength of association

4.1.3	� For each outcome specified in the protocol, use con- 
sistent language to characterize the level of confi- 
dence in the estimates of the effect of an intervention

Rationale

If an SR is to be objective, it should use prespecified, analytic 
methods. If the SR’s assessment of the quality of a body of evi-
dence is to be credible and true to scientific principles, it should 
be based on agreed-on concepts of study quality. If the SR is to be 
comprehensible, it should use unambiguous language, free from jar-

7  See Chapter 2 for the committee’s recommended standards for developing the SR 
research protocol.
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gon, to describe the quality of evidence for each outcome. Decision 
makers—whether clinicians, patients, or others—should not have to 
decipher undefined and possibly conflicting terms and symbols in 
order to understand the methods and findings of SRs. 

Clearly, the assessment of the quality of a body of evidence—for 
each outcome in the SR—must incorporate multiple dimensions of 
study quality. Without a sound conceptual framework for scrutiniz-
ing the body of evidence, the SR can lead to the wrong conclusions 
about an intervention’s effectiveness, with potentially serious impli-
cations for clinical practice.

The lack of an evidence-based system for assessing and char-
acterizing the quality of a body of evidence is clearly problematic. 
A plethora of systems are in use, none have been evaluated, and all 
have their proponents and critics. The committee’s recommended 
quality characteristics are well-established concepts for evaluating 
quality; however, the SR field needs unambiguous, jargon-free lan-
guage for systematically applying these concepts. GRADE merits 
consideration, but should be rigorously evaluated before it becomes 
a required component of SRs in the United States. Until a well- 
validated standard language is developed, SR authors should use 
their chosen lexicon and provide clear definitions of their terms.

QUALITATIVE SYNTHESIS OF THE BODY OF EVIDENCE

As noted earlier, the term “synthesis” refers to the collation, 
combination, and summary of the results of an SR. The committee 
uses the term “qualitative synthesis” to refer to an assessment of 
the body of evidence that goes beyond factual descriptions or tables 
that, for example, simply detail how many studies were assessed, 
the reasons for excluding other studies, the range of study sizes and 
treatments compared, or quality scores of each study as measured 
by a risk of bias tool. While an accurate description of the body of 
evidence is essential, it is not sufficient (Atkins, 2007; Mulrow and 
Lohr, 2001). 

The primary focus of the qualitative synthesis should be to 
develop and to convey a deeper understanding of how an interven-
tion works, for whom, and under what circumstances. The com
mittee identified nine key purposes of the qualitative synthesis 
(Table 4-2).

If crafted to inform clinicians, patients, and other decision mak-
ers, the qualitative synthesis would enable the reader to judge the 
relevance and validity of the body of evidence for specific clinical 
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decisions and circumstances. Guidance from the Editors of Annals 
of Internal Medicine is noteworthy:

We are disappointed when a systematic review simply lists the 
characteristics and findings of a series of single studies without 
attempting, in a sophisticated and clinically meaningful manner, 
to discover the pattern in a body of evidence. Although we greatly 
value meta-analyses, we look askance if they seem to be mecha-
nistically produced without careful consideration of the appropri-
ateness of pooling results or little attempt to integrate the finds 
into the contextual background. We want all reviews, including 
meta-analyses to include rich qualitative synthesis. (Editors, 2005, 
p. 1019) 

Judgments and Transparency Are Key 

Although the qualitative synthesis of CER studies should be 
based in systematic and scientifically rigorous methods, it nonethe-
less involves numerous judgments—judgments about the relevance, 
legitimacy, and relative uncertainty of some aspects of the evidence; 
the implications of missing evidence (a commonplace occurrence); 
the soundness of technical methods; and the appropriateness of con-
ducting a meta-analysis (Mulrow et al., 1997). Such judgments may 
be inherently subjective, but they are always valuable and essential 
to the SR process. If the SR team approaches the literature from an 
open-minded perspective, team members are uniquely positioned to 
discover and describe patterns in a body of evidence that can yield 
a deeper understanding of the underlying science and help readers 
to interpret the findings of the quantitative synthesis (if conducted). 
However, the SR team should exercise extreme care to keep such 
discussions appropriately balanced and, whenever possible, driven 
by the underlying data. 

RECOMMENDED STANDARDS FOR  
QUALITATIVE SYNTHESIS

The committee recommends the following standard and ele-
ments of performance for conducting the qualitative synthesis. 

Standard 4.2—Conduct a qualitative synthesis 
Required elements: 

4.2.1	� Describe the clinical and methodological charac-
teristics of the included studies, including their 
size, inclusion or exclusion of important sub-
groups, timeliness, and other relevant factors
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4.2.2	� Describe the strengths and limitations of individ-
ual studies and patterns across studies 

4.2.3	� Describe, in plain terms, how flaws in the design 
or execution of the study (or groups of studies) 
could bias the results, explaining the reasoning 
behind these judgments

4.2.4	� Describe the relationships between the character-
istics of the individual studies and their reported 
findings and patterns across studies

4.2.5	� Discuss the relevance of individual studies to the 
populations, comparisons, cointerventions, set-
tings, and outcomes or measures of interest

Rationale

The qualitative synthesis is an often undervalued component of 
an SR. Many SRs lack a qualitative synthesis altogether or simply 
provide a nonanalytic recitation of the facts (Atkins, 2007). Patients, 
clinicians, and others should feel confident that SRs accurately 
reflect what is known and not known about the effects of a health-
care intervention. To give readers a clear understanding of how the 
evidence applies to real-world clinical circumstances and specific 
patient populations, SRs should describe—in easy-to-understand 
language—the clinical and methodological characteristics of the 
individual studies, including their strengths and weaknesses and 
their relevance to particular populations and clinical settings.

META-ANALYSIS

This section of the chapter presents the background and ratio-
nale for the committee’s recommended standards for conducting a 
meta-analysis: first, considering the issues that determine whether 
a meta-analysis is appropriate, and second, exploring the funda-
mental considerations in undertaking a meta-analysis. A detailed 
description of meta-analysis methodology is beyond the scope of this 
report; however, excellent reference texts are available (Borenstein, 
2009; Cooper et al., 2009; Egger et al., 2001; Rothstein et al., 2005; 
Sutton et al., 2000). This discussion draws from these sources as well 
as guidance from the AHRQ Effective Health Care Program, CRD, 
and the Cochrane Collaboration (CRD, 2009; Deeks et al., 2008; Fu 
et al., 2010). 

Meta-analysis is the statistical combination of results from 
multiple individual studies. Meta-analytic techniques have been 
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used for more than a century for a variety of purposes (Sutton and 
Higgins, 2008). The nomenclature for SRs and meta-analysis has 
evolved over time. Although often used as a synonym for SR in 
the past, meta-analysis has come to mean the quantitative analysis 
of data in an SR. As noted earlier, the committee views “meta-
analysis” as a broad term that encompasses a wide variety of meth-
odological approaches whose goal is to quantitatively synthesize 
and summarize data across a set of studies. In the context of CER, 
meta-analyses are undertaken to combine and summarize existing 
evidence comparing the effectiveness of multiple healthcare inter-
ventions (Fu et al., 2010). Typically, the objective of the analysis is to 
increase the precision and power of the overall estimated effect of 
an intervention by producing a single pooled estimate, such as an 
odds ratio. In CER, large numbers are often required to detect what 
may be modest or even small treatment effects. Many studies are 
themselves too small to yield conclusive results. By combining the 
results of multiple studies in a meta-analysis, the increased number 
of study participants can reduce random error, improve precision, 
and increase the likelihood of detecting a real effect (CRD, 2009). 

Fundamentally, a meta-analysis provides a weighted average of 
treatment effects from the studies in the SR. While varying in details, 
the weights are set up so that the most informative studies have the 
greatest impact on the average. While the term “most informative” is 
vague, it is usually expressed in terms of the sample size and preci-
sion of the study. The largest and most precisely estimated studies 
receive the greatest weights. In addition to an estimate of the aver-
age effect, a measure of the uncertainty of this estimate that reflects 
random variation is necessary for a proper summary.

In many circumstances, CER meta-analyses focus on the aver-
age effect of the difference between two treatments across all stud-
ies, reflecting the common practice in RCTs of providing a single 
number summary. While a meta-analysis is itself a nonrandomized 
study, even if the individual studies in the SR are themselves ran-
domized, it can fill a confirmatory or an exploratory role (Anello 
and Fleiss, 1995). Although it has been underused for this purpose, 
meta-analysis is a valuable tool for assessing the pattern of results 
across studies and for identifying the need for primary research 
(CRD, 2009; Sutton and Higgins, 2008).

In other circumstances, individual studies in SRs of more than 
two treatments evaluate different subsets of treatments so that direct, 
head-to-head comparisons between two treatments of interest, for 
example, are limited. Treatment networks allow indirect compari-
sons in which the two treatments are each compared to a common 
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third treatment (e.g., a placebo). The indirect treatment estimate 
then consists of the difference between the two comparisons with 
the common treatment. The network is said to be consistent if the 
indirect estimates are the same as the direct estimates (Lu and Ades, 
2004). Consistency is most easily tested when some studies test all 
three treatments. Finding consistency increases confidence that the 
estimated effects are valid. Inconsistency suggests a bias in either or 
both of the indirect or direct estimates. While the direct estimate is 
often preferred, bias in the design of the direct comparison studies 
may suggest that the indirect estimate is better (Salanti et al., 2010). 
Proper consideration of indirect evidence requires that the full net-
work be considered. This facilitates determining which treatments 
work best for which reported outcomes.

Many clinical readers view meta-analyses as confirmatory sum-
maries that resolve conflicting evidence from previous studies. In 
this role, all the potential decision-making errors in clinical trials 
(e.g., Type 1 and Type 2 errors or excessive subgroup analyses)8 
apply to meta-analyses as well. However, in an exploratory role, 
meta-analysis may be more useful as a means to explore heteroge-
neity among study findings, recognize types of patients who might 
differentially benefit from (or be harmed by) treatment or treatment 
protocols that may work more effectively, identify gaps in knowl-
edge, and suggest new avenues for research (Lau et al., 1998). Many 
of the methodological developments in meta-analysis in recent years 
have been motivated by the desire to use the information available 
from a meta-analysis for multiple purposes.

When Is Meta-Analysis Appropriate?

Meta-analysis has the potential to inform and explain, but it also 
has the potential to mislead if, for example, the individual studies 
are not similar, are biased, or publication or reporting biases are 
large (Deeks et al., 2008). A meta-analysis should not be assumed to 
always be an appropriate step in an SR. The decision to conduct a 
meta-analysis is neither purely analytical nor statistical in nature. It 
will depend on a number of factors, such as the availability of suit-
able data and the likelihood that the analysis could inform clinical 
decision making. Ultimately, it is a subjective judgment that should 
be made in consultation with the entire SR team, including both 
clinical and methodological perspectives. For purposes of transpar-

8  A Type 1 error is a false-positive result. A Type 2 error is a false-negative result.
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ency, the review team should clearly explain the rationale for each 
subjective determination (Fu et al., 2010). 

Data Considerations 

Conceptually a meta-analysis may make sense, and the studies 
may appear sufficiently similar, but without unbiased data that are 
in (or may be transformed into) similar metrics, the meta-analysis 
simply may not be feasible. There is no agreed-on definition of 
“similarity” with respect to CER data. Experts agree that similarity 
should be judged across three dimensions (Deeks et al., 2008; Fu 
et al., 2010): First, are the studies clinically similar, with compa-
rable study population characteristics, interventions, and outcome 
measures? Second, are the studies alike methodologically in study 
design, conduct, and quality? Third, are the observed treatment 
effects statistically similar? All three of these questions should be 
considered before deciding a meta-analysis is appropriate. 

Many meta-analyses use aggregate summary data for the com-
parison groups in each trial. Meta-analysis can be much more pow-
erful when outcome, treatment, and patient data—individual patient 
data (IPD)—are available from individual patients. IPD, the raw 
data for each study participant, permit data cleaning and harmoni-
zation of variable definitions across studies as well as reanalysis of 
primary studies so that they are more readily combined (e.g., clini-
cal measurement reported at a common time). IPD also allow valid 
analyses for effect modification by factors that change at the patient 
level, such as age and gender, for which use of aggregate data are 
susceptible to ecological bias (Berlin et al., 2002; Schmid et al., 2004). 
By permitting individual modeling in each study, IPD also focus 
attention on study-level differences that may contribute to heteroge-
neity of treatment effects across studies. When IPD are not available 
from each study in the meta-analysis, they can be analyzed together 
with summary data from the other studies (Riley and Steyerberg, 
2010). The IPD inform the individual-level effects and both types 
of data inform the study-level effects. The increasing availability of 
data repositories and registries may make this hybrid modeling the 
norm in the future. 

Advances in health information technology, such as electronic 
health records (EHRs) and disease registries, promise new sources 
of evidence on the effectiveness of health interventions. As these 
data sources become more readily accessible to investigators, they 
are likely to supplement or even replace clinical trials data in SRs of 
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CER. Furthermore, as with other data sources, the potential for bias 
and confounding will need to be addressed.

The Food and Drug Administration Sentinel Initiative and 
related activities (e.g., Observational Medical Outcomes Partner-
ship) may be an important new data source for future SRs. When 
operational, the Sentinel Initiative will be a national, integrated, 
electronic database built on EHRs and claims records databases for 
as many as 100 million individuals (HHS, 2010; Platt et al., 2009). 
Although the principal objective of the system is to detect adverse 
effects of drugs and other medical products, it may also be use-
ful for SRs of CER questions. A “Mini-Sentinel” pilot is currently 
under development at Harvard Pilgrim Health Care (Platt, 2010). 
The system will be a distributed network, meaning that separate 
data holders will contribute to the network, but the data will never 
be put into one common repository. Instead, all database holders 
will convert their data into a common data model and retain control 
over their own data. This allows a single “program” to be run (e.g., 
a statistical analysis in SAS) on all the disparate datasets, generating 
an estimated relative risk (or other measure) from each database. 
These then can be viewed as a type of meta-analysis.

Will the Findings Be Useful?

The fact that available data are conducive to pooling is not in 
itself sufficient reason to conduct a meta-analysis (Fu et al., 2010). 
The meta-analysis should not be undertaken unless the anticipated 
results are likely to produce meaningful answers that are useful to 
patients, clinicians, or other decision makers. For example, if the 
same outcomes are measured differently in the individual studies 
and the measures cannot be converted to a common scale, doing a 
meta-analysis may not be appropriate (Cummings, 2004). This situa-
tion may occur in studies comparing the effect of an intervention on 
a variety of important patient outcomes such as pain, mental health 
status, or pulmonary function.

Conducting the Meta-Analysis

Addressing Heterogeneity

Good statistical analyses quantify the amount of variability in 
the data in order to obtain estimates of the precision with which 
estimates may be made. Large amounts of variability reduce our 
confidence that effects are accurately measured. In meta-analysis, 
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variability arises from three sources—clinical diversity, method-
ological diversity, and statistical heterogeneity—which should be 
separately considered in presentation and discussion (Fu et al., 
2010). Clinical diversity describes variability in study population 
characteristics, interventions, and outcome ascertainments. Meth-
odological diversity encompasses variability in study design, con-
duct, and quality, such as blinding and concealment of allocation. 
Statistical heterogeneity, relating to the variability in observed treat-
ment effects across studies, may occur because of random chance, 
but may also arise from real clinical and methodological diversity 
and bias.

Assessing the amount of variability is fundamental to deter-
mining the relevance of the individual studies to the SR’s research 
questions. It is also key to choosing which statistical model to use 
in the quantitative synthesis. Large amounts of variability may sug-
gest a poorly formulated question or many sources of uncertainty 
that can influence effects. As noted above, if the individual studies 
are so diverse in terms of populations, interventions, comparators, 
outcomes, time lines, and/or settings, summary data will not yield 
clinically meaningful conclusions about the effect of an intervention 
for important subgroups of the population (West et al., 2010). 

In general, quantifying heterogeneity helps determine whether 
and how the data may be combined, but specific tests of the presence 
of heterogeneity can be misleading and should not be used because 
of their poor statistical properties and because an assumption of 
complete homogeneity is nearly always unrealistic (Higgins et al., 
2003). Graphical representations of among-study variation such as 
forest plots can be informative (Figure 4-1) (Anzures-Cabrera and 
Higgins, 2010). 

When pooling is feasible, investigators typically use one of two 
statistical techniques—fixed-effects or random-effects models—to 
analyze and integrate the data, depending on the extent of hetero-
geneity. Each model has strengths and limitations. A fixed-effects 
model assumes that the treatment effect is the same for each study. 
A random-effects model assumes that some heterogeneity is present 
and acceptable, and the data can be pooled. Exploring the potential 
sources of heterogeneity may be more important than a decision 
about the use of fixed- or random-effects models. Although the com-
mittee does not believe that any single statistical technique should 
be a methodological standard, it is essential that the SR team clearly 
explain and justify the reasons why it chose the technique actually 
used.
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Statistical Uncertainty

In meta-analyses, the amount of within- and between-study 
variation determines how precisely study and aggregate treatment 
effects are estimated. Estimates of effects without accompanying 
measures of their uncertainty, such as confidence intervals, can-
not be correctly interpreted. A forest plot can provide a succinct 
representation of the size and precision of individual study effects 
and aggregated effects. When effects are heterogeneous, more than 
one summary effect may be necessary to fully describe the data. 
Measures of uncertainty should also be presented for estimates of 
heterogeneity and for statistics that quantify relationships between 
treatment effects and sources of heterogeneity.

Between-study heterogeneity is common in meta-analysis 
because studies differ in their protocols, target populations, settings, 
and ages of included subjects. This type of heterogeneity provides 
evidence about potential variability in treatment effects. Therefore, 
heterogeneity is not a nuisance or an undesirable feature, but rather 
an important source of information to be carefully analyzed (Lau et 
al., 1998). Instead of eliminating heterogeneity by restricting study 
inclusion criteria or scope, which can limit the utility of the review, 
heterogeneity of effect sizes can be quantified, and related to aspects 
of study populations or design features through statistical techniques 
such as meta-regression, which associates the size of treatment effects 
with effect modifiers. Meta-regression is most useful in explaining 
variation that occurs from sources that have no effect within stud-
ies, but big effects among studies (e.g., use of randomization or dose 
employed). Except in rare cases, meta-regression analyses are explor-
atory, motivated by the need to explain heterogeneity, and not by 
prespecification in the protocol. Meta-regression is observational in 
nature, and if the results of meta-regression are to be considered valid, 
they should be clinically plausible and supported by other external 
evidence. Because the number of studies in a meta-regression is often 
small, the technique has low power. The technique is subject to spu-
rious findings because many potential covariates may be available, 
and adjustments to levels of significance may be necessary (Higgins 
and Thompson, 2004). Users should also be careful of relationships 
driven by anomalies in one or two studies. Such influential data do 
not provide solid evidence of strong relationships.

Research Trends in Meta-Analysis

As mentioned previously, a detailed discussion of meta-analysis 
methodology is beyond the scope of this report. There are many 
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unresolved questions regarding meta-analysis methods. Fortunately, 
meta-analysis methodological research is vibrant and ongoing. 
Box 4-4 describes some of the research trends in meta-analysis and 
provides relevant references for the interested reader.

Sensitivity of Conclusions 

Meta-analysis entails combining information from different 
studies; thus, the data may come from very different study designs. 
A small number of studies in conjunction with a variety of study 
designs contribute to heterogeneity in results. Consequently, verify-
ing that conclusions are robust to small changes in the data and to 
changes in modeling assumptions solidifies the belief that they are 
robust to new information that could appear. Without a sensitivity 
analysis, the credibility of the meta-analysis is reduced. 

Results are considered robust if small changes in the meta- 
analytic protocol, in modeling assumptions, and in study selection 
do not affect the conclusions. Robust estimates increase confidence 
in the SR’s findings. Sensitivity analyses subject conclusions to such 
tests by perturbing these characteristics in various ways.

The sensitivity analysis could, for example, assess whether the 
results change when the meta-analysis is rerun leaving one study 
out at a time. One statistical test for stability is to check that the pre-
dictive distribution of a new study from a meta-analysis with one of 
the studies omitted would include the results of the omitted study 
(Deeks et al., 2008). Failure to meet this criterion implies that the 
result of the omitted study is unexpected given the remaining stud-
ies. Another common criterion is to determine whether the estimated 
average treatment effect changes substantially upon omission of one 
of the studies. A common definition of substantial involves change 
in the determination of statistical significance of the summary effect, 
although this definition is problematic because a significance thresh-
old may be crossed with an unimportant change in the magnitude or 
precision of the effect (i.e., loss of statistical significance may result 
from omission of a large study that reduces the precision, but not 
the magnitude, of the effect).

In addition to checking sensitivity to inclusion of single stud-
ies, it is important to evaluate the effect of changes in the protocol 
that may alter the composition of the studies in the meta-analysis. 
Changes to the inclusion and exclusion criteria—such as the inclu-
sion of non-English literature or the exclusion of studies that enroll 
some participants not in the target population or the focus on stud-
ies with low risk of bias—may all modify results sufficiently to ques-
tion robustness of inferences.
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BOX 4-4 
Research Trends in Meta-Analysis 

Meta-analytic research is a dynamic and rapidly changing field. The 
following describes key areas of research with recommended citations for 
additional reading:

Prospective meta-analysis—In this approach, studies are identi-
fied and evaluated prior to the results of any individual studies being 
known. Prospective meta-analysis (PMA) allows selection criteria and 
hypotheses to be defined a priori to the trials being concluded. PMA 
can implement standardization across studies so that heterogene-
ity is decreased. In addition, small studies that lack statistical power 
individually can be conducted if large studies are not feasible. See 
for example: Berlin and Ghersi, 2004, 2005; Ghersi et al., 2008; The 
Cochrane Collaboration, 2010.

Meta-regression—In this method, potential sources of heterogeneity 
are represented as predictors in a regression model, thereby enabling 
estimation of their relationship with treatment effects. Such analyses 
are exploratory in the majority of cases, motivated by the need to ex-
plain heterogeneity. See for example: Schmid et al., 2004; Smith et al., 
1997; Sterne et al., 2002; Thompson and Higgins, 2002.

Bayesian methods in meta-analysis—In these approaches, as in 
Bayesian approaches in other settings, both the data and parameters 
in the meta-analytic model are considered random variables. This ap-
proach allows the incorporation of prior information into subsequent 
analyses, and may be more flexible in complex situations than stan-
dard methodologies. See for example: Berry et al., 2010; O’Rourke and 
Altman, 2005; Schmid, 2001; Smith et al., 1995; Sutton and Abrams, 
2001; Warn et al., 2002.

Meta-analysis of multiple treatments—In this setting, direct treat-
ment comparisons are not available, but an indirect comparison 
through a common comparator is. Multiple treatment models, also 
called mixed comparison models or network meta-analysis, may be 
used to more efficiently model treatment comparisons of interest. See 
for example: Cooper et al., 2009; Dias et al., 2010; Salanti et al., 2009.

Individual participant data meta-analysis—In some cases, study 
data may include outcomes, treatments, and characteristics of indi-
vidual participants. Meta-analysis with such individual participant data 
(IPD) offers many advantages over meta-analysis of aggregate study-
level data. See for example: Berlin et al., 2002; Simmonds et al., 2005; 
Smith et al., 1997; Sterne et al., 2002; Stewart, 1995; Thompson and 
Higgins, 2002; Tierney et al., 2000.
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Another good practice is to evaluate sensitivity to choices about 
outcome metrics and statistical models. While one metric and one 
model may in the end be chosen as best for scientific reasons, results 
that are highly model dependent require more trust in the modeler and 
may be more prone to being overturned with new data. In any case, 
support for the metrics and models chosen should be provided.

Meta-analyses are also frequently sensitive to assumptions 
about missing data. In meta-analysis, missing data include not only 
missing outcomes or predictors, but also missing variances and cor-
relations needed when constructing weights based on study preci-
sion. As with any statistical analysis, missing data pose two threats: 
reduced power and bias. Because the number of studies is often 
small, loss of even a single study’s data can seriously affect the abil-
ity to draw conclusive inferences from a meta-analysis. Bias poses 
an even more dangerous problem. Seemingly conclusive analyses 
may give the wrong answer if studies that were excluded—because 
of missing data—differ from the studies that supplied the data. 
The conclusion that the treatment improved one outcome, but not 
another, may result solely from the different studies used. Interpret-
ing such results requires care and caution. 

RECOMMENDED STANDARDS FOR META-ANALYSIS

The committee recommends the following standards and ele-
ments of performance for conducting the quantitative synthesis. 

Standard 4.3—Decide if, in addition to a qualitative analy-
sis, the systematic review will include a quantitative analysis 
(meta-analysis) 

Required element:
4.3.1	� Explain why a pooled estimate might be useful to 

decision makers

Standard 4.4—If conducting a meta-analysis, then do the 
following:

Required elements:
4.4.1	� Use expert methodologists to develop, execute, 

and peer review the meta-analyses
4.4.2	� Address heterogeneity among study effects
4.4.3	� Accompany all estimates with measures of statisti-

cal uncertainty
4.4.4	� Assess the sensitivity of conclusions to changes 

in the protocol, assumptions, and study selection 
(sensitivity analysis)
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Rationale

A meta-analysis is usually desirable in an SR because it pro-
vides reproducible summaries of the individual study results and 
has potential to offer valuable insights into the patterns of results 
across studies. However, many published analyses have important 
methodological shortcomings and lack scientific rigor (Bailar, 1997; 
Gerber et al., 2007; Mullen and Ramirez, 2006). One must always 
look beyond the simple fact that an SR contains a meta-analysis to 
examine the details of how it was planned and conducted. A strong 
meta-analysis emanates from a well-conducted SR and features and 
clearly describes its subjective components, scrutinizes the indi-
vidual studies for sources of heterogeneity, and tests the sensitivity 
of the findings to changes in the assumptions and set of studies 
(Greenland, 1994; Walker et al., 2008). 
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Abstract: Authors of publicly sponsored systematic reviews (SRs) 
should produce a detailed, comprehensive final report. The com-
mittee recommends three related standards for documenting the 
SR process, responding to input from peer reviewers and other 
users and stakeholders, and making the final report publicly avail-
able. The standards draw extensively from the Preferred Report-
ing Items for Systematic Reviews and Meta-Analyses (PRISMA) 
checklist. The committee recommends several reporting items in 
addition to the PRISMA requirements to ensure that the final 
report (1) describes all of the steps and judgments required by the 
standards in the previous chapters and (2) focuses on informing 
patient and clinical decision making.

High-quality systematic review (SR) reports should accurately 
document all of the steps and judgments in the SR process using 
clear language that is understandable to users and stakeholders. A 
report should provide enough detail that a knowledgeable reader 
could reproduce the SR. The quality of a final report has profound 
implications for patients and clinicians. Too often the information 
that researchers report in published SRs does not adequately reflect 

5

Standards for Reporting  
Systematic Reviews
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their study methods (Devereaux et al., 2004).1 If SRs are poorly 
reported, patients and clinicians have difficulty determining whether 
an SR is trustworthy enough to be used to guide decision making or 
the development of clinical practice guidelines (Moher et al., 2007). 
High-quality SR reports summarize the methodological strengths 
and weaknesses of the SR and include language designed to help 
nonexperts interpret and judge the value of the SR (AHRQ, 2010b; 
CRD, 2010a; Higgins and Green, 2008; Liberati et al. 2009; Moher 
et al. 2009). However, according to an extensive literature, many 
published SRs inadequately document important aspects of the SR 
process (Delaney et al., 2005, 2007; Golder et al., 2008; McAlister et 
al., 1999; Moher et al., 2007; Mulrow, 1987; Roundtree et al., 2008; 
Sacks et al., 1987). A seminal study conducted by Mulrow, for exam-
ple, assessed 50 review articles published in four leading medical 
journals and found that many reviews failed to report the methods 
of identifying, selecting, and validating information, and choos-
ing areas for future research (Mulrow, 1987). More recently, Moher 
and colleagues (2007) evaluated 300 SRs indexed in MEDLINE dur-
ing November 2004. They concluded that information continues 
to be poorly reported, with many SRs failing to report key compo-
nents of SRs, such as assessing for publication bias, aspects of the 
searching and screening process, and funding sources. Other stud-
ies have found that SRs published in journals often inadequately 
report search strategies, validity assessments of included studies, 
and authors’ conflicts of interest (Delaney et al., 2005; Golder et al., 
2008; Roundtree et al., 2008). 

Authors of all publicly sponsored SRs must produce a detailed 
final report, which is typically longer and more detailed than the 
version submitted for journal publication. The sponsor typically 
publishes the final report on its website, where it stands as the 
definitive documentation of the review. The standards recom-
mended by the committee apply to this definitive comprehensive 
final report. The committee recommends three standards for pro-
ducing a comprehensive SR final report (Box 5-1), including stan-
dards for documenting the SR process, responding to input from 
peer reviewers and other users and stakeholders, and making the 
final reports publicly available. Each standard includes elements of 
performance that the committee deems essential. The evidence base 
for developing standards for the final report is sparse. In addition, 
most evaluations of the quality of published SRs have focused on 

1  See Chapter 3 for a review of the literature on reporting bias and dearth of ad-
equate documentation in most SRs of comparative effectiveness.
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BOX 5-1 
Recommended Standards for  

Reporting Systematic Reviews

Standard 5.1 Prepare the final report using a structured format
Required elements: 

5.1.1	 Include a report title* 
5.1.2	 Include an abstract*
5.1.3	 Include an executive summary
5.1.4	 Include a summary written for the lay public
5.1.5	 Include an introduction (rationale and objectives)*
5.1.6	 Include a methods section. Describe the following:

•	 Research protocol*
•	� Eligibility criteria (criteria for including and excluding 

studies in the sysematic review)*
•	� Analytic framework and key questions
•	� Databases and other information sources used to 

identify relevant studies*
•	� Search strategy*
•	� Study selection process*
•	� Data extraction process*
•	� Methods for handling missing information* 
•	� Information to be extracted from included studies*
•	� Methods to appraise the quality of individual 

studies*
•	� Summary measures of effect size (e.g., risk ratio, 

difference in means)*
•	� Rationale for pooling (or not pooling) results of 

included studies
•	� Methods of synthesizing the evidence (qualitative 

and meta-analysis*)
•	� Additional analyses, if done, indicating which were 

prespecified*
5.1.7	� Include a results section. Organize the presentation of 

results around key questions. Describe the following (re-
peat for each key question):
•	� Study selection process*
•	� List of excluded studies and reasons for their 

exclusion*
•	� Appraisal of individual studies’ quality*
•	� Qualitative synthesis 
•	� Meta-analysis of results, if performed (explain ratio-

nale for doing one)*
•	� Additional analyses, if done, indicating which were 

prespecified*
•	� Tables and figures 

5.1.8	 Include a discussion section. Include the following:
•	� Summary of the evidence*

continued
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journal articles rather than SR reports. The committee developed the 
standards by first reviewing existing expert guidance, particularly 
the Preferred Reporting Items for Systematic Reviews and Meta- 
Analyses (PRISMA) checklist (Liberati et al., 2009). However, 
PRISMA is focused on journal articles, not comprehensive final 
reports to public sponsors. The committee recommended including 
items that were not on the PRISMA checklist because it believed 
that the report of an SR should describe all the steps and judg-
ments required by the committee’s standards in Chapters 2 through 
4 to improve the transparency of the SR process and to inform 
patient and clinical decision making. The committee also took into 
account the legislatively mandated reporting requirements for the 
Patient-Centered Outcomes Research Institute (PCORI), as specified 
by the 2010 Patient Protection and Affordable Care Act (ACA). Box 5-2 
describes the ACA reporting requirements for research funded by 
PCORI. See Appendix G for the Agency for Healthcare Research 
and Quality (AHRQ), Centre for Reviews and Dissemination (CRD), 
and Cochrane Collaboration guidance on writing an SR final report. 
Appendix H contains the PRISMA checklist. 

•	� Strengths and limitations of the systematic review*
•	� Conclusions for each key questions*
•	� Gaps in evidence
•	� Future research needs

5.1.9	 Include a section describing funding sources* and COI

Standard 5.2 Peer review the draft report
Required elements:

5.2.1	 Use a third party to manage the peer review process
5.2.2	� Provide a public comment period for the report and pub-

licly report on disposition of comments 

Standard 5.3 Publish the final report in a manner that ensures free 
public access

* Indicates items from the PRISMA checklist. (The committee endorses all of the 
PRISMA checklist items.)

BOX 5-1 Continued
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REPORTING GUIDELINES

Over the past decade, several international, multidisciplinary 
groups have collaborated to develop guidelines for reporting the 
methods and results of clinical research (reporting guidelines). 
Reporting guidelines exist for many types of health research 
(Ioannidis et al., 2004; Liberati et al., 2009; Moher et al., 1999, 2001a,b, 

BOX 5-2 
Requirements for Research Funded by the 

Patient-Centered Outcomes Research Institute

	 The 2010 Patient Protection and Affordable Care Act created the Patient-
Centered Outcomes Research Institute (PCORI), a nonprofit corporation 
intended to advance comparative effectiveness research. The act stipulates 
that research funded by PCORI, including systematic reviews, adhere to the 
following reporting and publication requirements:

•	� For each research study, the following information should be post-
ed on PCORI’s website:
o	� A research protocol, including measures taken, methods of re-

search and analysis, research results, and other information the 
institute determines appropriate.

o	� The research findings conveyed in a manner that is comprehen-
sible and useful to patients and providers in making healthcare 
decisions.

o	� Considerations specific to certain subpopulations, risk factors, 
and comorbidities, as appropriate.

o	� The limitations of the research and what further research may 
be needed as appropriate.

o	� The identity of the entity and the investigators conducting the 
research.

o	� Conflicts of interest, including the type, nature, and magnitude 
of the interests. 

•	 PCORI is required to:
o	� Provide a public comment period for systematic reviews to in-

crease public awareness, and to obtain and incorporate public 
input and feedback on research findings.

o	� Ensure there is a process for peer review to assess a study’s sci-
entific integrity and adherence to methodological standards. 

o	� Disseminate research to physicians, healthcare providers, pa-
tients, payers, and policy makers.

SOURCE: The Patient Protection and Affordable Care Act, Public Law 111-148, 111th 
Cong., Subtitle D, § 6301 (March 23, 2010).
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2009; Stroup et al., 2000). These guideline initiatives were under-
taken out of concern that reports on health research were poorly 
documenting the methods and results of the research studies (IOM, 
2008). Detailed reporting requirements are also seen as a line of 
defense against reporting bias.2 For SRs to be trustworthy enough 
to inform healthcare decisions, accurate, thorough, and transpar-
ent reporting are essential. The adoption of reporting guidelines 
furthers this goal. Examples of reporting guidelines include the 
Consolidated Standards of Reporting Trials (CONSORT) statement 
for reporting randomized clinical trials (Ioannidis et al., 2004; Moher 
et al., 2001b), and the Strengthening the Reporting of Observational 
Studies in Epidemiology (STROBE) statement for reporting obser-
vational studies in epidemiology (von Elm et al., 2007). The major 
reporting guideline for SRs and meta-analyses is PRISMA (Liberati 
et al., 2009; Moher et al., 2009), an update to the 1999 Quality of 
Reporting of Meta-analyses (QUOROM) statement (Moher et al., 
1999). In 2006, the Enhancing Quality and Transparency of Health 
Research (EQUATOR) Network was launched to coordinate ini-
tiatives to promote transparent and accurate reporting of health 
research and to assist in the development of reporting guidelines 
(EQUATOR Network, 2010). See Box 5-3 for a historical overview of 
reporting guidelines.

The methodological quality of SRs (i.e., how well the SR is con-
ducted) is distinct from reporting quality (i.e., how well reviewers 
report their methodology and results) (Shea et al., 2007). Whether 
reporting guidelines improve the underlying methodological qual-
ity of research studies is unknown. However, incomplete documen-
tation of the SR process makes it impossible to evaluate its method-
ological quality, so that it is impossible to tell whether a step in the 
SR process was performed correctly but not reported (poor reporting 
quality), completed inadequately, or not completed at all and there-
fore not reported (poor methodological quality). 

At present, the evidence that reporting guidelines improve the 
quality of reports of SRs and meta-analyses is weak. The few obser-
vational studies that have addressed the issue have serious flaws. 
For example, Delaney and colleagues (2005) compared the quality 
of reports of meta-analyses addressing critical care, including top-
ics related to shock, resuscitation, inotropes, and mechanical ven-
tilation, published before and after the release of the QUOROM 
statement (the precursor to PRISMA). They found that reports of 
meta-analyses published after QUOROM were of higher quality 

2  See Chapter 3 for a discussion on reporting bias.
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BOX 5-3  
A History of Reporting Guidelines for  
Comparative Effectiveness Research

In 1993 the Standards for Reporting Trials (SORT) group met to ad-
dress inadequate reporting of randomized controlled trials (RCTs). This 
group developed the concept of a structured reporting guideline, and pro-
posed a checklist of essential items for reporting RCTs. Five months later 
the Asilomar Working group met independently to discuss challenges in 
reporting RCTs and developed a reporting checklist. The Consolidated 
Standards of Reporting Trials (CONSORT) statement was developed in 
1996 and consolidated the recommendation from both groups. The CON-
SORT statement consists of a checklist of reporting items, such as the back-
ground, methods, results, discussion, and conclusion sections, as well as a 
flow diagram for documenting participants through the trial. Many journals 
have adopted the CONSORT statement. It has been extended to address a 
number of specific issues in the reporting of RCTs (e.g., reporting of harms, 
noninferiority and equivalence RCTs, cluster RCTs). 

Following the success of the CONSORT statement, two interna
tional groups of review authors, methodologists, clinicians, medical edi-
tors, and consumers developed standard formats for reporting systematic 
reviews (SRs) and meta-analyses: Quality of Reporting of Meta-analyses 
(QUOROM) and Meta-analysis of Observational Studies in Epidemiology 
(MOOSE). The statements consist of checklists of items to include in reports 
and flow diagrams for documenting the search process. However, unlike 
CONSORT, reporting guidelines for SRs and meta-analyses have not been 
widely adopted by prominent journals.

In 2009, the Preferred Reporting Items for Systematic Reviews and Meta-
analyses (PRISMA) statement was published to update the QUOROM state-
ment. According to its developers, PRISMA reflects the conceptual and practi-
cal advances made in the science of SRs since the development of QUOROM. 
These conceptual advances include the following: completing an SR is an 
iterative process; the conduct and reporting of research are distinct processes; 
the assessment of risk of bias requires both a study-level assessment (e.g., 
adequacy of allocation concealment) and outcome-level assessment (i.e., reli-
ability and validity of the data for each outcome); and the importance of ad-
dressing reporting bias. PRISMA decouples several checklist items that were 
a single item on the QUOROM checklist and links other items to improve the 
consistency across the SR report. PRISMA was funded by the Canadian Insti-
tutes of Health Research; Universita di Modena e Reggio Emilia, Italy; Cancer 
Research U.K.; Clinical Evidence BMJ Knowledge; The Cochrane Collabora-
tion; and GlaxoSmithKline, Canada.a It has been endorsed by a number of or-
ganizations and journals, including the Centre for Reviews and Dissemination, 
Cochrane Collaboration, British Medical Journal, and Lancet.b

a The following Institute of Medicine committee members were involved in the devel-
opment of PRISMA: Jesse Berlin, Kay Dickersin, and Jeremy Grimshaw.

b See the following website for a full list of organizations endorsing PRISMA: http://
www.prisma-statement.org/endorsers.htm (accessed July 14, 2010).
SOURCES: Begg et al. (1996); Ioannidis et al. (2004); IOM (2008); Liberati et al. (2009); 
Moher et al. (1999, 2001a, 2001b, 2007, 2009); Stroup et al. (2000).
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than reports published before and were more likely to describe 
whether a comprehensive literature search was conducted; the cri-
teria for screening the studies; and the methods used to combine the 
findings of relevant studies (Delaney et al., 2005). Mrkobrada and 
colleagues (2008) evaluated 90 SRs published in 2005 in the field of 
nephrology. They found that only a minority of journals (4 out of 
48) recommended adherence to SR reporting guidelines. The four 
journals that endorsed or adopted reporting guidelines published 
SRs of significantly higher methodological quality than the other 
journals, and were more likely to report assessing methodological 
quality of included studies and taking precautions to avoid bias in 
study selection. Neither of these studies, however, assessed whether 
the journals endorsing QUOROM published higher quality reviews 
than the other journals prior to the adoption of QUOROM. In addi-
tion, journals that endorse reporting guidelines, such as QUOROM, 
may merely recommend that authors comply with the reporting 
items, but may not require authors to show compliance by submit-
ting a checklist stating whether or not they adhered to each item as 
a condition of accepting the SR for review. As a result, whether the 
reporting improvements were due to QUOROM or other develop-
ments in the field is unclear. No controlled trials have evaluated the 
effectiveness of PRISMA on improving the reporting of SRs (Liberati 
et al., 2009). 

In light of this history of reporting guidelines for medical jour-
nals, the committee decided to develop reporting guidelines spe-
cifically for the final report to the sponsor of an SR. The committee 
intends for its reporting requirements to improve the documentation 
of SR final report study methodology and results, and to increase the 
likelihood that SR final reports will provide enough information for 
patients and clinicians to determine whether an SR is trustworthy 
enough to be used to guide decision making.

SYSTEMATIC REVIEWS PUBLISHED IN JOURNALS 

The committee recognizes that a journal publishing SRs will 
choose the level of documentation that is most appropriate for its 
readers. It also recognizes that its reporting requirements for final 
reports to public sponsors of SRs are quite detailed and compre-
hensive, and will produce manuscripts that are too long and too 
detailed for most journals to publish in full. Ideally, all published 
SRs (both final reports to sponsors and journal publications) should 
follow one reporting standard. With the advent of electronic-only 
appendixes to journal articles, journals can now require authors to 
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meet the committee’s full reporting guidelines (i.e., journals can post 
any reporting items not included in the actual journal publication in 
an online appendix). Alternatively, journals can publish a link to the 
website of the full SR report to the public sponsor, explaining what 
information readers would find only at the sponsor’s website.

RECOMMENDED STANDARD FOR  
PREPARING THE FINAL REPORT

The committee recommends the following standard for preparing 
the final report:

Standard 5.1—Prepare the final report using a structured 
format

Required elements: 
5.1.1	 Include a report title
5.1.2	 Include an abstract
5.1.3	 Include an executive summary
5.1.4	 Include a summary written for the lay public
5.1.5	 Include an introduction (rationale and objectives)
5.1.6	 Include a methods section 
5.1.7	� Include a results section. Organize the presenta-

tion of results around key questions 
5.1.8	 Include a discussion section
5.1.9	� Include a section describing funding sources and 

COI

Rationale

All SR reports to public sponsors should use a structured for-
mat to help guide the readers to relevant information, to improve 
the documentation of the SR process, and to promote consistency 
in reporting. More than 150 journals have adopted the PRISMA 
requirements (PRISMA, 2010). Because of this support, the commit-
tee used the PRISMA checklist as its starting point for developing 
its reporting standards. However, PRISMA is focused on journal 
articles, which are usually subject to length restrictions in the print 
version of the article, and the committee’s reporting standards are 
directed at comprehensive, final reports to public sponsors (e.g., 
AHRQ, PCORI), which typically do not have word limits. Most of 
the committee’s additions and revisions to PRISMA were necessary 
to make the standards for the final report consistent with all of the 
steps and judgments in the SR process required by the standards for 
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performing an SR, as recommended in Chapters 2 through 4 of this 
report. In addition, the committee added several items to PRISMA 
because of the committee’s focus on setting standards for public 
agencies that sponsor SRs of comparative effectiveness research 
(CER), which place a strong emphasis on generating evidence to 
inform patient and clinical decision making.

Therefore, the committee’s reporting recommendations build on 
PRISMA, but incorporate the following revisions: greater specificity 
in reporting the data collection and study selection process, and 
eight new checklist items. The checklist items are as follows: (1) an 
executive summary, (2) a summary written for the lay public, (3) an 
analytic framework and description of the chain of logic for how the 
intervention may improve a health outcome, (4) rationale for pool-
ing (or not pooling) results across studies, (5) results of the qualita-
tive synthesis, including findings of differences in responses to the 
intervention for key subgroups (this requirement reflects a specific 
characteristic of CER: the search for evidence to help patients and 
clinicians tailor the decisions to the characteristics and needs of the 
individual patient), (6) tables and figures summarizing the results, 
(7) gaps in evidence, and (8) future research needs. 

The following sections present the committee’s recommenda-
tions for the key components of a final SR report: title, abstract and 
summaries, introduction, methods, results, discussion, and funding 
and conflict-of-interest (COI) sections of SR reports (see Box 5-1 for 
a complete list of all required reporting elements). 

Report Title 

The title should identify the report as an SR, a meta-analysis, 
or both (if appropriate). This may improve the indexing and iden-
tification of SRs in bibliographic databases (Liberati et al., 2009). 
The title should also reflect the research questions addressed in the 
review in order to help the reader understand the scope of the SR. 
PRISMA provides the following example of a clear title: “Recur-
rence Rates of Video-assisted Thoracoscopic versus Open Surgery in 
the Prevention of Recurrent Pneumothoraces: A Systematic Review 
of Randomized and Nonrandomized Trials” (Barker et al., 2007; 
Liberati et al., 2009).

Abstract, Executive Summary, and Plain-Language Summary

The SR final report should include a structured abstract orga-
nized under a series of headings corresponding to the background, 
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methods, results, and conclusions (Haynes et al., 1990; Mulrow et 
al., 1988). A structured abstract helps readers to quickly determine 
the scope, processes, and findings of a review without reading the 
entire report. Structured abstracts also give the reader more com-
plete information than unstructured abstracts (Froom and Froom, 
1993; Hartley, 2000; Hartley et al., 1996; Pocock et al., 1987). In SR 
final reports, the abstract should address, as applicable: background; 
objectives; data sources; study eligibility criteria (inclusion/exclu-
sion criteria), participants, and interventions; study appraisal and 
synthesis methods; results; appraisal of the body of evidence; limita-
tions; conclusions and implications of key findings; and SR registra-
tion number3 (Liberati et al., 2009). See Box 5-4 for an example of a 
structured abstract.

The final report should also include an executive summary. 
Many users and stakeholders find concise summaries that highlight 
the main findings and allow for rapid scanning of results very useful 
(Lavis et al., 2005; Oxman et al., 2006). Because the length of abstracts 
is often limited they may not provide enough information to satisfy 
decision makers. The committee’s recommendation to include an 
executive summary and abstract in final reports is consistent with 
guidance from AHRQ and CRD (AHRQ, 2009a; CRD, 2009).

SR reports, including their abstracts and executive summaries, 
are often written in language that is too technical for consumers and 
patients to use in decision making. This is especially problematic for 
SRs of CER studies because one of the major goals of CER is to help 
patients and consumers make healthcare decisions (IOM, 2009). To 
improve the usability of SRs for patients and consumers, the com-
mittee recommends that final reports include summaries written 
in nontechnical language (the plain-language summary) (see Box 
5-5 for an example). The plain-language summary should include 
background information about the healthcare condition, population, 
intervention, and main findings. The committee believes the plain-
language summary should explain the shortcomings of the body of 
evidence, so the public can form a realistic appreciation of the limita-
tions of the science. Developing plain-language summaries requires 
specialized knowledge and skills. An important resource in this area 
is the John M. Eisenberg Clinical Decisions and Communications 
Science Center at Baylor College of Medicine in Houston, Texas. The 
Center, with AHRQ funding, translates SRs of CER conducted by the 

3  An SR registration number is the unique identification number assigned to a proto-
col in an electronic registry. See Chapter 2 for a discussion on protocol publication.
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EPCs into short, easy-to-read guides and tools that can be used by 
consumers, clinicians, and policy makers (AHRQ, 2010b).

Advice about the best method of presenting the research results 
for a consumer audience has a substantial body of evidence to sup-
port it (Akl et al., in press; Glenton, 2002; Glenton et al., 2006a; 
Glenton et al., 2006b; Lipkus, 2007; Santesso et al., 2006; Schünemann 
et al., 2004; Schwartz et al., 2009; Trevena et al., 2006; Wills and 
Holmes-Rovner, 2003). For example, Glenton (2010) conducted a 
series of semi-structured interviews with members of the public and 

BOX 5-4 
Example of a Structured Abstract: 

Clinical Utility of Cancer Family History  
Collection in Primary Care

Objectives: This systematic review aimed to evaluate, within unselected 
populations, the:

1.	� Performance of family history (FHx)-based models in predicting 
cancer risk.

2,	� Overall benefits and harms associated with established cancer 
prevention interventions.

3.	� Impact of FHx-based risk information on the uptake of preventive 
interventions.

4.	 Potential for harms associated with collecting cancer FHx.

Data sources: MEDLINE, EMBASE, CINAHL Cochrane Central, Cochrane 
Database of Systematic Reviews, and PsycINFO were searched from 1990 
to June 2008. Cancer guidelines and recommendations were searched from 
2002 forward and systematic reviews from 2003 to June 2008.

Review methods: Standard systematic review methodology was employed. 
Eligibility criteria included English studies evaluating breast, colorectal, 
ovarian, or prostate cancers. Study designs were restricted to system-
atic review, experimental and diagnostic types. Populations were limited to 
those unselected for cancer risk. Interventions were limited to collection of 
cancer FHx; primary and/or secondary prevention interventions for breast, 
colorectal, ovarian, and prostate cancers.

Results: 
•	� Accuracy of models: Seven eligible studies evaluated systems 

based on the Gail model, and on the Harvard Cancer Risk Index. 
No evaluations demonstrated more than modest discriminatory 
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accuracy at an individual level. No evaluations were identified rel-
evant to ovarian or prostate cancer risk.

•	� Efficacy of preventive interventions: From 29 eligible systematic 
reviews, 7 found no experimental studies evaluating interventions 
of interest. Of the remaining 22, none addressed ovarian cancer 
prevention. The reviews were generally based on limited numbers 
of randomized or controlled clinical trials. There was no evidence 
either to support or refute the use of selected chemoprevention 
interventions, there was some evidence of effectiveness for mam-
mography and fecal occult blood testing.

•	� Uptake of intervention: Three studies evaluated the impact of FHx-
based risk information on uptake of clinical preventive interventions 
for breast cancer. The evidence is insufficient to draw conclusions 
on the effect of FHx-based risk information on change in preventive 
behavior.

•	� Potential harms of FHx taking: One uncontrolled trial evaluated the 
impact of FHx-based breast cancer risk information on psychologi-
cal outcomes and found no evidence of significant harm.

Conclusions: Our review indicates a very limited evidence base with which 
to address all four of the research questions:

1.	� The few evaluations of cancer risk prediction models do not sug-
gest useful individual predictive accuracy.

2.	� The experimental evidence base for primary and secondary cancer 
prevention is very limited.

3.	� There is insufficient evidence to assess the effect of FHx-based 
risk assessment on preventive behaviors.

4.	� There is insufficient evidence to assess whether FHx-based per-
sonalized risk assessment directly causes adverse outcomes. 

SOURCE: AHRQ (2009b). 

found that summarizing SR results using both qualitative statements 
and numbers in tables improves consumer comprehension (Glenton, 
2010). Other research has found that consumer comprehension is 
improved if authors use frequencies (e.g., 1 out of 100) rather than 
percentages or probabilities; use a consistent numeric format to sum-
marize research results; and use absolute risk rather than relative 
risk (Akl et al., in press; Lipkus, 2007; Wills and Holmes-Rovner, 
2003). The recommendation to include a plain-language summary 
follows guidance from AHRQ and Cochrane (AHRQ, 2010a; Higgins 
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and Green, 2008). Also consistent with the requirement is that PCORI 
convey the research findings so patients can understand and apply 
them to their personal circumstances.4 

Introduction to the Final Report

The introduction section of an SR final report should describe 
the research questions as well as the rationale for undertaking the 
review. The description should address the perspectives of both 
patients and clinicians, the current state of knowledge, and what the 
SR aims to add to the body of knowledge. It should indicate whether 
the review is new or an update of an existing one. If it is an update, 
the authors should state why the update is needed and describe in 
general terms how the evidence base has changed since the previous 

4  The Patient Protection and Affordable Care Act, Public Law 111-148, 111th Cong., 
Subtitle D, § 6301(d)(8)(A)(i).

BOX 5-5 
Example of a Plain-Language Summary: 

Antenatal Corticosteroids for Accelerating  
Fetal Lung Maturation for Women at Risk of Preterm Birth

	 Corticosteroids given to women in early labor help the babies’ lungs to 
mature and so reduce the number of babies who die or suffer breathing 
problems at birth.
	   Babies born very early are at risk of breathing difficulties (respiratory 
distress syndrome) and other complications at birth. Some babies have 
developmental delay and some do not survive the initial complications. In 
animal studies, corticosteroids are shown to help the lungs to mature and 
so it was suggested these drugs may help babies in preterm labor too. This 
review of 21 trials shows that a single course of corticosteroid, given to the 
mother in preterm labor and before the baby is born, helps to develop the 
baby’s lungs and reduces complications like respiratory distress syndrome. 
Furthermore, this treatment results in fewer babies dying and fewer com-
mon serious neurological and abdominal problems, e.g. cerebroventricular 
haemorrhage and necrotising enterocolitis, that affect babies born very 
early. There does not appear to be any negative effects of the corticosteroid 
on the mother. Long-term outcomes on both baby and mother are also good.

SOURCE: Roberts and Dalziel (2006).
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review (e.g., three new, large randomized controlled trials have been 
published in the past 2 years). 

Methods Section

Detailed reporting of methods is important because it allows the 
reader to assess the reliability and validity of the review. Table 5-1 
lists and describes the topics that should be included in the methods 
section. 

Results Section

The results section should logically lay out the key findings from 
the SR and include all the topics described in Table 5-2. 

Discussion Section

The discussion should include a summary of the main findings; 
the strength of evidence; a general interpretation of the results for 
each key question; the strengths and limitations of the study; and 
gaps in evidence, including future research needs. The discussion 
should draw conclusions only if they are clearly supported by the 
evidence (Docherty and Smith, 1999; Higgins and Green, 2008). At 
the same time, the discussion should provide an interpretation of 
the data that are useful to users and stakeholders. The peer review 
process often improves the quality of discussion sections and can 
provide an evaluation of whether the authors went beyond the 
evidence in their interpretation of the results (Goodman et al., 
1994). 

Future research is particularly important for authors to discuss 
because most SRs identify significant gaps in the body of evidence 
(Clarke et al., 2007). The ACA language specifies that reports funded 
by PCORI should “include limitations of the research and what further 
research may be needed as appropriate.”5 Policy makers and research 
funders rely on well-written discussions of future research needs to 
set research agendas and funding priorities. When information gaps 
are reported clearly, SRs can bring attention to future research needs. 
Odierna and Bero, for example, used Drug Effectiveness Review Proj-
ect SRs to identify the need for better drug studies in non-white and 
economically disadvantaged populations (Odierna and Bero, 2009). 

5  The Patient Protection and Affordable Care Act, Public Law 111-148, 111th Cong., 
Subtitle D, § 6301(d)(8)(A)(iii) (March 23, 2010).
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TABLE 5-1 Topics to Include in the Methods Section

Methods Topic Include

Research protocol • � Rationale for deviations from the protocol in the 
conduct of the systematic review (SR)

•  �Registration number (if applicable)
Eligibility criteria 
(for including and 
excluding studies  
in the SR)

•  �Research designs (trials, observational studies), 
patients, interventions, comparators, outcomes, 
length of follow-up

•  �Report characteristics (e.g., publication period, 
language)

•  �Rationale for each criterion
Analytic framework  
and key questions

•  �A diagram illustrating the chain of logic describing 
the mechanism by which the intervention could 
improve a health outcome

•  �Key questions written in a structured format (e.g., 
PICO[TS]) 

Databases and other 
information sources

•  �All sources of information about potentially 
eligible articles (including contact with study 
authors)

•  �Date of last search
Search strategy •  �Electronic search strategy for at least one database, 

including any limits used and the date of searches 
(include all search strategies in an electronic 
appendix)

Study selection •  �Process for screening studies, including the number 
of individual screeners and their qualifications 

•  �Process for resolving differences among screeners
Data extraction •  �Process for extracting data from included studies, 

including the data collection form, number of 
individual data extractors and their qualifications, 
and whether more than one person independently 
extracted data from the same study 

•  �Process for resolving differences among extractors
Missing information •  �Researchers contacted, information requested, and 

success of requests 
Information to be 
extracted 

•  �All variables for which data were sought (e.g., 
PICO[TS])

•  �Any assumptions made about missing and unclear 
data 

Appraisal of  
individual studies

•  �Description of how risk of bias was assessed 
•  �Description of how the relevance of the studies 

to the populations, interventions, and outcome 
measures was assessed

•  �Description of how the fidelity of the 
implementation of interventions was assessed 

Summary measures •  �Principal summary measures (e.g., risk ratio, 
difference in means)

Data pooling across 
studies

•  �Rationale for pooling decision
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Unfortunately, many SRs are not explicit when recommending future 
research and not specific enough about recommending types of par-
ticipants, interventions, or outcomes that need additional examination 
(Clarke et al., 2007). The EPICOT acronym is a helpful guide for orga-
nizing the discussion of future research needs: Evidence, Population, 
Intervention, Comparison, Outcomes, and Time Stamp (see Table 5-3 
for an example recommending that further evidence be collected on 
the efficacy and adverse effects of intensive blood-pressure lowering 
in representative populations) (Brown et al., 2006). This tool indicates 
that recommendations on future research needs should be specific on 
all of the PICO elements that are required in SR topic formulation (see 
Chapter 2). The discussion should also report the strength of existing 
evidence on the topic, using consistent language when discussing dif-
ferent studies (see Chapter 4) and the date of the most recent literature 
search or recommendation. 

Funding and Conflict-of-Interest Section

The final report should describe the sources of funding for the 
SR; the role of the funder in carrying out the review (including 
approval of the content); the review authors’, contributing users’, 
and stakeholders’ biases and COIs; and how any potential conflicts 
were managed (See Box 5-6 for examples of how to report funding 
and COI statements).6 The sponsor of an SR can have a significant 
impact on the SR process and resulting conclusions. SRs funded by 
industry, for example, are more likely to favor the sponsor’s product 

6  See Chapter 2 for an overview of COI and bias in the review team, and a discus-
sion of the role of the sponsor in the SR process.

Methods Topic Include

Synthesizing the 
results

•  �Summary of qualitative and quantitative synthesis 
methods, including how heterogeneity, sensitivity, 
and statistical uncertainty were addressed

•  �Description of the methods for assessing the 
characteristics of the body of evidence

Additional analyses •  �Description of analyses (e.g., subgroup analyses, 
meta-regression) not prespecified in the protocol

NOTE: PICO(TS) = population, intervention, comparator, outcome, timing, and 
setting.

TABLE 5-1 Continued



Copyright © National Academy of Sciences. All rights reserved.

Finding What Works in Health Care:  Standards for Systematic Reviews

212	 FINDING WHAT WORKS IN HEALTH CARE

TABLE 5-2 Topics to Include in the Results Section (repeat for 
each key question)

Results Topic Include

Study  
selection

•  �Numbers of studies that were screened, assessed for 
eligibility, and included in the review 

•  �A flow chart that shows the number of studies that 
remain after each stage of the selection process 

•  �Provide a citation for each included study 

Excluded
studies

•  �Excluded studies that experts might expect to see 
included and reason for their exclusion 

Appraisal of
individual 
studies

•  �Summarize the threats to validity in each study and, if 
available, any outcome-level assessment of the effects of 
bias

•  �Summarize the relevance of the studies to the 
populations, interventions, and outcome measures

•  �Summarize the fidelity of the implementation of 
interventions 

Qualitative 
synthesis

•  �Summarize clinical and methodological characteristics of 
the included studies, such as:
o � Number and characteristics of study participants, 

including factors that may impact generalizability of 
results to real-world settings (e.g., comorbidities in 
studies of older patients or race/ethnicity in conditions 
where disparities exist)

o � Clinical settings
o � Interventions
o � Primary and secondary outcome measures
o � Follow-up period 

•  �Observed patterns of threats to validity across studies, 
strengths, and weaknesses of the evidence, and 
confidence in the results

•  �Description of the overall body of evidence across the 
following domains:
o � Risk of bias
o � Consistency
o � Precision
o � Directness
o � Reporting bias 
o � Dose–response association
o � Plausible confounding that would change the observed 

effect
o � Strength of association

•  �Findings of differences in responses to the intervention 
for key subgroups (e.g., by age, race, gender, 
socioeconomic status, and/or clinical findings)
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than SRs funded through other sources (Lexchin et al., 2003; Yank et 
al., 2007). Identifying the sources of funding and the role of the spon-
sor (including whether the sponsor reserved the right to approve the 
content of the report) in the final report improves the transparency 
and is critical for the credibility of the report (Liberati et al., 2009). 

Currently, many peer-reviewed publications fail to provide com-
plete or consistent information regarding the authors’ biases and 
COI (Chimonas et al., 2011; McPartland, 2009; Roundtree et al., 2008). 
A recent study of payments received by physicians from orthopedic 
device companies identified 41 individuals who each received $1 
million or more in 2007. In 2008 and 2009, these individuals pub-
lished a total of 95 articles relating to orthopedics. Fewer than half 
the articles disclosed the authors’ relationships with the orthopedic 
device manufacturers, and an even smaller number provided infor-
mation on the amount of the physicians’ payments (Chimonas et al., 
2011). Requiring authors to disclose any potential outside influences 
on their judgment, not just industry relationships, improves the 

Results Topic Include

Meta-analysis 
(if performed)

•  �Justification for why a pooled estimate might be more 
useful to decision makers than the results of each study 
individually

•  �Examination of how heterogeneity in the treatment’s 
effects may be due to clinical differences in the study 
population or methodological differences in the studies’ 
design 

•  �Results of each meta-analysis, including a measure 
of statistical uncertainty and the sensitivity of the 
conclusions to changes in the protocol, assumptions, and 
study selection 

Additional 
analyses

•  �If done, results of additional analyses (e.g., subgroup 
analyses, meta-regression), indicating whether the 
analysis was prespecified or exploratory

Tables and 
figures

•  �An evidence table summarizing the characteristics of 
included studies 

•  �Graphic displays of results (e.g., forest plots to 
summarize quantitative findings, GRADE summary 
tables)

NOTE: GRADE = Grading of Recommendations Assessment, Development and 
Evaluation.

TABLE 5-2 Continued
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transparency and trustworthiness of the review. The ACA contains 
a similar requirement for authors of research funded by PCORI.7 

RECOMMENDED STANDARD FOR REPORT REVIEW 

The committee recommends one overarching standard for review 
by scientific peers, other users and stakeholders, and the public:

Standard 5.2–-Peer review the draft report
Required elements: 

5.2.1	� Use a third party to manage the peer review 
process

7  The Patient Protection and Affordable Care Act at § 6301(h)(3)(B). 

TABLE 5-3 EPICOT Format for Formulating Future Research 
Recommendations

EPICOT  
Component Issues to Consider Example

E Evidence What is the current 
evidence?

One systematic review 
dominated by a large 
randomized controlled 
study conducted in hospital 
setting

P Population Diagnosis, disease stage, 
comorbidity, risk factor, sex, 
age, ethnic group, specific 
inclusion or exclusion 
criteria, clinical setting

Primary care patients 
with confirmed stroke or 
transient ischemic attack 
(mean age ≥ 75 years, 
female–male ratio 1:1, time 
since last cerebrovascular 
event ≥ 1 year)

I Intervention Type, frequency, dose, 
duration, prognostic factor

Intensive blood pressure 
lowering

C Comparison Placebo, routine care, 
alternative treatment/
management

No active treatment or 
placebo

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

Major vascular events 
(stroke, myocardial 
infarction, vascular death); 
adverse events, risk of 
discontinuation of treatment 
because of adverse events

T Time stamp Date of literature search or 
recommendation

February 2006

SOURCE: Brown et al. (2006).
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5.2.2	� Provide a public comment period for the report 
and publicly report on disposition of comments 

Rationale

SR final reports should be critically reviewed by peer reviewers 
to ensure accuracy and clarity and to identify any potential meth-
odological flaws (e.g., overlooked studies, methodological errors). 
The original protocol for the SR (including any amendments) should 
be made available to the peer reviewers. A small body of empirical 
evidence suggests that the peer review process improves the qual-
ity of published research by making the manuscripts more readable 
and improving the comprehensiveness of reporting (Goodman et 
al., 1994; Jefferson et al., 2002; Weller, 2002). In addition, the critical 
assessment of manuscripts by peer reviewers is an essential part of 
the scientific process (ICMJE, 2010). Journals rely on the peer review 
process to establish when a study is suitable for publication and to 
improve the quality of reporting and compliance with reporting 
guidelines (ICMJE, 2010). Some version of peer review is recom-

BOX 5-6 
Reporting Funding and Conflict of Interest:  

Selected Examples

Source of Funding
“PRISMA was funded by the Canadian Institutes of Health Research; Uni-
versita’ di Modena e Reggio Emilia, Italy; Cancer Research UK; Clinical 
Evidence BMJ Knowledge; the Cochrane Collaboration; and GlaxoSmith-
Kline, Canada. AL is funded, in part, through grants of the Italian Ministry of 
University (COFIN–PRIN 2002 prot. 2002061749 and COFIN–PRIN 2006 
prot. 2006062298). DGA is funded by Cancer Research UK. DM is funded 
by a University of Ottawa Research Chair.”

Role of Funders
“None of the sponsors had any involvement in the planning, execution, or 
write-up of the PRISMA documents. Additionally, no funder played a role in 
drafting the manuscript.”

Potential Conflicts of Interest
“ The authors have declared that no competing interests exist.”

SOURCE: Moher et al. (2009).
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mended in the guidance from all the major producers of SRs (CRD, 
2009; Higgins and Green, 2008; Slutsky et al., 2010). Peer review of 
research funded through PCORI will be required, either directly 
through a process established by PCORI or by an appropriate medi-
cal journal or other entity.8 

The evidence is unclear on how to select peer reviewers, the 
qualifications that are important for peer reviewers to possess, and 
what type of training and instructions improve the peer review 
process (Callaham and Tercier, 2007; Jefferson et al., 2002; Schroter 
et al., 2004, 2006). In the context of publicly funded SRs, the com-
mittee recommends that peer reviewers include a range of relevant 
users and stakeholders, such as practicing clinicians, statisticians 
and other methodologists, and consumers. This process can be used 
to gather input from perspectives that were not represented on the 
review team (e.g., individuals with diverse clinical specialties). 

The committee also recommends that the public be given an 
opportunity to comment on SR reports as part of the peer review 
process. Allowing public comments encourages publicly funded 
research that is responsive to the public’s interests and concerns and 
is written in language that is understandable and usable for patient 
and clinical decision making. Requiring a public comment period is 
also consistent with the ACA, which directs PCORI to obtain public 
input on research findings,9 as well as guidance from AHRQ and 
Cochrane (Higgins and Green, 2008; Whitlock et al., 2010).

The review team should be responsive to the feedback provided 
by the peer reviewers and the public, and publicly report how it 
revised the SR in response to the comments. The authors should 
document the major comments and input received; how the final 
report was or was not modified accordingly; and the rationale for 
the course of action. The authors’ response to this feedback can be 
organized into general topic areas of response, rather than respond-
ing to each individual comment. Requiring authors to report on 
the disposition of comments holds the review authors accountable 
for responding to the peer reviewers’ comments and improves the 
public’s confidence in the scientific integrity and credibility of the 
SR (Whitlock et al., 2010). 

A neutral third party should manage and oversee the entire peer 
review process. The main role of the third party should be to pro-
vide an independent judgment about the adequacy of the authors’ 
responses (Helfand and Balshem, 2010). This recommendation is 

8  The Patient Protection and Affordable Care Act at § 6301(d)(7).
9  The Patient Protection and Affordable Care Act at § 6301(h).



Copyright © National Academy of Sciences. All rights reserved.

Finding What Works in Health Care:  Standards for Systematic Reviews

STANDARDS FOR REPORTING SYSTEMATIC REVIEWS	 217

consistent with the rules governing PCORI that allow, but do not 
require, the peer review process to be overseen by a medical journal 
or outside entity.10 It also furthers SR authors’ accountability for 
responding to reviewers’ feedback and it is consistent with AHRQ 
guidance (Helfand and Balshem, 2010; Whitlock et al., 2010). The 
National Academies has an office that manages the review of all 
Academies studies. A monitor and coordinator, chosen by the report 
review office from the membership of the Academies, oversee the 
response to external review. They must approve the response to 
review before release of the report.

RECOMMENDED STANDARD FOR  
PUBLISHING THE FINAL REPORT

The committee recommends one standard for publishing the 
final report:

Standard 5.3—Publish the final report in a manner that en-
sures free public access 

Rationale

The final report should be publicly available. PCORI will be 
required to post research findings on a website accessible to clinicians, 
patients, and the general public no later than 90 days after receipt of 
the research findings and completion of the peer review process.11 
This requirement should be extended to all publicly funded SRs of 
effectiveness research. Publishing final reports is consistent with 
leading guidance (AHRQ, 2010c; CRD, 2009; Higgins and Green, 
2008) and this committee’s criteria of transparency and credibility. 
Public sponsors should not prevent the SR team from publishing 
the SR in a peer-reviewed journal and should not interfere with 
the journal’s peer review process. Ideally, the public sponsor will 
cooperate with the journal to ensure timely, thorough peer review, 
so that journal publication and posting on the sponsor’s website can 
take place simultaneously. In any case, posting an SR final report on 
a government website should not qualify as a previous publication, 
in the same way that journals have agreed that publication of an 
abstract describing clinical trial results in clinicaltrials.gov (which is 
required by federal law) does not count as prior publication (ICMJE, 

10  The Patient Protection and Affordable Care Act at § 6301(d)(7).
11  The Patient Protection and Affordable Care Act at § 6301(d)(8)(A).
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2009). In addition, public sponsors should encourage the review 
team to post the research results in international SR registries, such 
as the one being developed by the CRD (CRD, 2010b).
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6

Improving the Quality of  
Systematic Reviews: Discussion, 

Conclusions, and Recommendations1

Abstract: The committee recommends that sponsors of systematic 
reviews (SRs) of comparative effectiveness research (CER) should 
adopt appropriate standards for the design, conduct, and reporting 
of SRs and require adherence to the standards as a condition for 
funding. The newly created Patient-Centered Outcomes Research 
Institute and agencies of the U.S. Department of Health and 
Human Services should collaborate to improve the science and 
environment for SRs of CER. Although the recommended SR 
standards presented in this report are based on the best available 
evidence and current practice of respected organizations, many 
of the standards should be considered provisional pending more 
methods research. This chapter presents a framework for improv-
ing the quality of the science underpinning SRs in several broad 
categories: involving the right people, methods for conducting re-
views, methods for grading and synthesizing evidence, and meth-
ods for communicating and using results. 

Systematic reviews (SRs) should be at the center of programs 
developing a coordinated approach to comparative effectiveness 

1  This chapter does not include references. Citations for the findings presented ap-
pear in the preceding chapters.
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research (CER), both for setting priorities among individual CER 
studies and for appropriately focusing studies during their design. 
The committee recognizes that fully implementing all of the SR 
standards proposed in this report will be costly, resource intensive, 
and time consuming. Further, as previous chapters make clear, the 
evidence base supporting many elements of SRs is incomplete and, 
for some steps, nonexistent. Finally, the committee is fully aware 
that there is little direct evidence linking high-quality SRs to clinical 
guidance that then leads to improved health. Nonetheless, designing 
and conducting new comparative effectiveness studies without first 
being fully informed about the state of the evidence from an SR risks 
even higher costs and waste by conducting studies that are poorly 
designed or redundant. Research organizations such as the Agency 
for Healthcare Research and Quality (AHRQ) Effective Health Care 
Program, Centre for Reviews and Dissemination (CRD) (University 
of York), and the Cochrane Collaboration have published standards, 
but none of these are generally accepted and consistently applied 
during planning, conducting, reporting, and peer reviewing of SRs. 
Furthermore, the environment supporting development of a robust 
SR enterprise in the United States lacks both adequate funding and 
coordination; many organizations conduct SRs, but do not typically 
work together. Thus the committee concludes that improving the 
quality of SRs will require advancing not only the science support-
ing the steps in the SR process and linking SRs to improved health, 
but also providing a more supportive environment for the conduct 
of SRs. In this chapter the committee outlines some of the principal 
issues that must be addressed in both of these domains.

Throughout the chapter and in its final recommendations, the 
committee refers to the newly established Patient-Centered Out-
comes Research Institute (PCORI) and, in particular, its Methodol-
ogy Committee, as a potentially appropriate organization to provide 
comprehensive oversight and coordination of the development of the 
science and to promote the environment for SRs in support of CER 
in the United States. The committee views PCORI as an unusually 
timely development—albeit untested—that should help advance the 
field of SRs as an essential component of its overall mission, building 
on the strengths of well-established programs in the United States 
(e.g., AHRQ, National Institutes of Health [NIH]) and internation-
ally (e.g., Cochrane Collaboration, National Institute for Health and 
Clinical Excellence in the United Kingdom), that either produce or 
rely on SRs for policy purposes. Nonetheless, while the committee 
views PCORI as relevant and promising, PCORI is by no means 
the only way to achieve the stated aims. Other agencies, working 
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individually, are able to contribute to advancing the field as well. 
However, the committee believes that collaborative relationships 
among agencies, both public and private, would be most effective 
at contributing to progress. Furthermore, the committee recognizes 
that U.S. developments are only part of a substantial international 
effort focused on how best to conduct SRs, an effort that in some 
countries is advanced and highly sophisticated. Given the potential 
for duplication of efforts, the need to ensure that gaps in the infor-
mation base are appropriately addressed, and the need for efficient 
use of limited available resources, the coordination across multiple 
organizations within the United States and throughout the world 
will have clear benefits and should be viewed as essential.

IMPROVING THE SCIENCE OF SYSTEMATIC REVIEWS 

Establishing a process for ongoing development of the research 
agenda in SRs must be an important part of the path forward. 
Although the committee believes the recommended standards and 
elements of performance presented in this report are founded on the 
best available evidence and current practice of respected organiza-
tions, all SR standards should be considered provisional pending 
additional experience and research on SR methods. The committee 
recognizes that each of its recommended standards could be exam-
ined in appropriately designed research, with the expectation that 
some items would be validated, some discarded, and some added. 
Future research to develop methods that promote efficiency and 
scientific rigor is especially important. A detailed description of 
research that might be conducted on each step, however, is outside 
the committee’s scope of work and would require substantial time 
and resources. We also note that some of the needed work may be 
more appropriately categorized as program development and evalu-
ation than research. 

The committee promotes the goal of developing a coordinated 
approach to improving the science of SR, embedded in a program of 
innovation, implementation, and evaluation that improves the qual-
ity of SRs overall. PCORI is an appropriate organization to provide 
comprehensive oversight and coordination of the development of 
the science of SRs in support of CER, in cooperation with agencies 
of the U.S. Department of Health and Human Services (HHS). It 
could, also function as an important U.S. collaborator with interna-
tional organizations similarly focused (e.g., Cochrane Collaboration, 
Campbell Collaboration, and CRD). Among other goals, such a coor-
dinated program would support a description of methods currently 
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employed, methodological research, and comparative studies of 
alternative approaches, working with international partners to effi-
ciently advance the research agenda. By supporting innovation, the 
incorporation of a feedback loop into design and reporting of trials 
and observational studies, and the appropriate and intentional (not 
accidental or wasteful) replication of methodological research and 
SRs of methods, PCORI will contribute to ensuring that standards 
are evidence based. SR methods research will also help to identify 
gaps in the literature and, through the application of the findings of 
empirical, “meta-epidemiologic” approaches (i.e., investigations of 
how particular features of study design or study populations relate 
to the validity and applicability of primary studies), will provide 
information about how well standards are being applied.

In this section, the committee proposes a framework for improv-
ing the quality of the science underpinning SRs in several broad 
categories: strategies for involving the right people, methods for 
conducting the SR, methods for synthesizing and evaluating evi-
dence, and methods for communicating and using results.

Strategies for Involving the Right People2

Successful execution and effective use of an SR is a collaborative 
activity requiring a wide range of experience and expertise among 
the contributors (the review team). The committee believes that 
involving people with sufficient experience in each step of the SR 
process has not received enough attention. While noting that a typi-
cal review will require people with certain expertise in specific steps, 
the committee resisted proposing a standard that a particular menu 
of experts and stakeholders must be a part of every SR, regardless of 
topic and purpose. On the other hand, the committee believes that 
current practice, particularly among groups with modest resources, 
probably underestimates and undervalues the need for certain kinds 
of expertise, with the result that SRs vary enormously in quality 
and credibility. In contrast to authors carrying out the traditional 
literature review, review teams need formal education and training, 
which should include hands-on experience and mentoring. There 
is also wide variability in the involvement of consumers and other 
users and stakeholders in SRs. Finally, the committee recognizes that 

2  See Chapter 2 for a discussion of the individuals who should be included on 
the review team and the importance of involving users and stakeholders in the SR 
process.
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depth of experience in participating in SRs varies among individuals 
in a given field, so that the mere presence of an individual with gen-
eral expertise in a relevant domain does not ensure that the issues 
will be covered adequately in the review. As an example, not all 
biostatisticians are fluent in methods of SRs, even though they may 
be experts in other areas. Similarly, generalist librarians and other 
information specialists may require special training or experience 
in conducting SRs, including special knowledge of bibliographic 
database-specific search terms, to design and execute the search 
strategy appropriately.

Little descriptive information is available about how the issues 
of personnel and expertise are handled in various SR enterprises, 
and the evidence base comparing different approaches is inadequate. 
For example, we believe comparative studies of models involving 
consumers and patients are needed. As another example, research 
on the effects of conflict of interest and bias is provocative, but the 
topic needs to be addressed more systematically using sophisticated 
research methods. The committee recognizes that performing such 
research will present challenges, beginning with defining appropri-
ate outcome measures in these methodologic investigations. 

Methods for Conducting the Systematic Review

Developing a review protocol, locating and screening studies, 
and collecting and appraising the data (the subject of Chapters 2 
and 3) are many specific steps along the pathway to completing 
an SR. Some steps, such as the use of different databases and sen-
sitive search filters to identify relevant literature, are supported 
with empirical data, but many other steps have not been exam-
ined in research. The committee believes an entity such as PCORI 
should systematically support research that examines key steps in 
the methods involved in conducting an SR. The committee’s crite-
ria (Table 1-2) might be a useful framework to identify topics for 
further research. For example, how do alternative approaches to 
some individual steps affect the scientific rigor and efficiency of 
SR? In addition, we have data on how particular steps in a review 
are potentially influenced by bias (e.g., reporting biases), but not on 
whether the bias is of concern in an individual review. The challenge 
will be not only to identify topics that can be researched, but also to 
set priorities among them. For example, those standards that have 
a substantial effect on cost (e.g., dual extraction) might be initially 
considered higher priority.
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Methods for Synthesizing and Evaluating Evidence3

Quantitative synthesis of empirical data is a highly developed 
and active topic of research. Research ranges from the theoretical 
(with emphasis on the statistics) to comparisons of different model-
ing approaches. Despite ongoing research in the field, many out-
standing questions remain, particularly related to the synthesis of 
complex multivariate data structures. The committee recommends 
a range of approaches to answering these questions, including theo-
retical, empirical, and simulation studies as appropriate.

Qualitative synthesis (i.e., a narrative description of available 
evidence without drawing conclusions based on statistical inference) 
has received less attention in research than quantitative synthesis, 
although the committee recommends that it be part of all SRs. Fail-
ing to perform a qualitative synthesis is problematic because the 
evidence available to answer specific SR questions often does not 
lend itself to quantitative methods. There is no empirical research 
to guide synthesis when a qualitative synthesis is the only approach 
possible. Even when a quantitative review is conducted, we need to 
understand what perspectives and judgments should be considered 
in undertaking qualitative synthesis that require authors to be reflec-
tive, critical, and as objective as possible in their presentation and 
interpretation of the data. Because an important goal of qualitative 
synthesis is communication to users and stakeholders, research in 
this area might also focus on effectiveness of communication, or 
perceived objectivity.

Furthermore, although a formal approach to assessing the qual-
ity of a body of evidence is recommended, there is little, if any, 
research testing the reliability and validity of existing approaches to 
evidence assessment (e.g., the Grading of Recommendations Assess-
ment, Development, Evaluation, or GRADE model). Careful consid-
eration of how to define validity for an SR (e.g., defining a reference 
standard) will be an important challenge in this research. Finally, the 
field clearly needs to develop a common lexicon and set of symbols 
for summarizing the quality of evidence, a process that will need to 
be coordinated among groups using SRs to develop clinical guid-
ance where there is further variation in lexicon and symbols.

The committee believes that PCORI and its Methodology Com-
mittee should invest in research on quantitative and qualitative 
syntheses and grading of the body of evidence for SRs. This work 

3  See Chapter 4 for discussions on qualitative synthesis, quantitative synthesis, and 
evaluating the quality of a body of evidence.
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should be done in close collaboration with other groups commis-
sioning and doing SRs, including the U.S. Public Health Service (e.g., 
AHRQ, NIH, U.S. Preventive Services Task Force, and the Commu-
nity Guide), professional organizations and associations, and exist-
ing international organizations (e.g., the Cochrane Collaboration).

Methods for Communicating and Using the Results4

The committee placed high value on public availability of, and 
transparency in reporting, SRs, but was not able to cite specific 
research supporting a particular format. Research on how to most 
effectively communicate the results of an SR to various users (e.g., 
clinicians, clinical guidelines panels, consumers, healthcare organi-
zations, payers, both public and private, etc.) is limited, and more 
would be useful. The committee also notes that in current practice, 
the process of conducting some SRs is often formally separated from 
processes in which they are actually used. Although appropriate 
objectivity and freedom from undue influence need to be main-
tained, the committee believes that research examining the utility of 
connecting the SR with its intended users (e.g., clinical guidelines 
groups, practicing clinicians, and patients), as well as effectiveness 
and impact of current collaborative efforts, would be timely.

IMPROVING THE ENVIRONMENT FOR SUPPORTING  
SYSTEMATIC REVIEWS

Developing the science of SRs is not enough to address all the 
issues that the committee identified as important to improving the 
quality of SRs to inform CER. A number of environmental factors 
will critically influence whether the quality of SRs can be improved. 
Some are best described as infrastructure (e.g., training, registries), 
but others have to do with SRs as required elements for a culture 
aimed at improving CER overall. 

The committee believes there is a need for greater collabora-
tion among multiple stakeholder groups, including PCORI, gov-
ernment agencies (especially AHRQ and NIH), the Cochrane Col-
laboration, medical professional societies, researchers, healthcare 
delivery organizations, patient interest groups, and others. Such 
multidisciplinary and multiorganizational collaborations have the 
potential to improve the rigor, transparency, and efficiency of SRs; 
encourage standardization of methods and processes; set priorities 

4  See Chapter 5 for a discussion on preparing final reports of SRs. 
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for selection of clinical topics of interest to clinicians and patients; 
reduce unintentional duplication of efforts; provide a shared fund-
ing source for the generation of high-quality evidence reviews; more 
effectively manage conflicts of interest; and facilitate implementation 
of reviews. Developing effective collaborations, however, requires a 
transformation in current thinking and structural approaches to con-
ducting SRs. The importance of including international collaborators 
in discussions of priorities for methodologic research, in particular, 
cannot be overstated; there is deep expertise and effective leadership 
in the SR field inside and outside U.S. borders.

The committee also underscores that its recommended stan-
dards and elements of performance for publicly funded SRs are 
provisional, subject to change as the science of SRs advances and les-
sons are learned from applying the standards in practice. A mecha-
nism is needed to monitor the progress of the science and update the 
standards periodically to reflect current best practice.

As in the preceding section on developing the science, the com-
mittee found that dividing issues into four general categories was a 
useful way to organize our conclusions: (1) strategies for involving 
the right people; (2) methods for conducting SRs; (3) methods for 
synthesizing and evaluating evidence; and (4) methods for commu-
nicating and using results.

Strategies for Involving the Right People

The committee believes the environment must be improved to 
allow and encourage people with sufficient training and experience 
to be engaged in an SR. Training and professional development 
must be well established, supported, and recognized by the research 
community before aspiring researchers will feel secure in choosing 
careers in SR. Rewards and promotion systems for faculty and sci-
entists in academic institutions need to recognize that the conduct 
of SRs and the research on SR methods are inherently collaborative 
efforts. Substantive intellectual contributions to such collaborative 
efforts need to be recognized in meaningful ways that will attract, 
not discourage, participation by top scientists. Training targeted 
to the specific skills needed for SRs needs to be addressed in any 
national program supporting CER. This research is often multidis-
ciplinary, which training curriculums must take into account. This 
may require innovation as many disciplines narrowly focus their 
pre- and post-doctoral training.

Support for the training of users and stakeholders—such as 
consumers, patients, clinicians, payers, representatives from the 
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insurance industry—in the design, conduct, and use of SRs will 
be essential if representatives from these groups are to contribute 
effectively to the choice of the clinical scenario for the review and 
otherwise fully participate in the conduct of a review and its dis-
semination. Finally, involving the right people requires providing 
an environment in which a transparent and robust approach to 
managing conflict of interest and bias is developed, implemented, 
and rigorously evaluated for all who participate in an SR. Key CER 
studies often involve proprietary interests, which involve confiden-
tiality and legal issues. Promoting thorough, transparent analysis 
will require consideration of these interests, potentially including 
changes to rules and regulations. 

Methods for Conducting Systematic Reviews and for  
Synthesizing and Evaluating Evidence

The science of conducting an SR, from design through review, 
synthesis, and evaluation, can only thrive in an environment in 
which all aspects are supported in a culture valuing the contribution 
of SRs to improvements in health care. The committee noted many 
specific ways in which the environment could provide such support. 
These include establishing a registry for SR protocols (under devel-
opment by CRD at the University of York in the United Kingdom),5 
providing a repository for data extracted during the conduct of SRs 
(being explored by the Tufts Medical Center Evidence-based Prac-
tice Center),6 publicly posting protocols and reviews, using public 
mechanisms to ensure timely updating of protocols and reviews, 
guaranteeing access to data from primary studies for use in SRs, 
and ensuring that SRs are a required part of planning, designing, 
and conducting future primary CER.

Establishing a collaborative methodologic research infrastructure 
will also be valuable to advancing the science of SRs. Some aspects of 
methodology might be amenable to rigorous study through the vari-
ous organizations that fund SRs. For example, a study comparing 

5  CRD is developing a registry of SR protocols—focused initially on SRs of the ef-
fectiveness of health interventions—with the support of the UK National Institute 
of Health Research, the Canadian Institute of Health Research, and the International 
Network of Agencies for Health Technology Appraisal.

6  The Tufts Medical Center Evidence-based Practice Center, Boston, Massachusetts, 
with support from AHRQ and the National Library of Medicine, is currently explor-
ing methods for improving the efficiency and quality of SRs through the creation of 
an electronic SR data repository.
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structures for presenting qualitative reviews might randomize SRs 
being performed by several organizations, measuring acceptability, 
efficiency, or transparency. The details of study designs are beyond 
the scope of this report, but the committee believes that a coordi-
nated and collaborative approach to reviews that are already being 
conducted could offer rich opportunities for efficiently advancing 
research, particularly if this planning is done prospectively so that 
reviews are updated in a timely manner.

Methods for Communicating and Using the Results

The committee believes that developing an environment that 
supports the understanding and use of SRs is critical if the enterprise 
is to improve CER. Terminology should be consistent, and conven-
tions and standards for publication uniform and well defined. When 
publicly funded SRs are intended to be used in support of clinical 
guidance, these reviews should be formally linked with guidelines 
committees that also meet rigorous standards. The use and useful-
ness of SRs commissioned as part of a guidelines process should be 
evaluated once the guideline is implemented, with a feedback loop 
into future reviews on similar topics and methods used to conduct 
the review.

CONCLUSIONS AND RECOMMENDATIONS

The committee explored a wide range of topics in its delib-
erations. The standards and elements of performance form the core 
of our conclusions, but the standards themselves do not indicate 
how the standards should be implemented, nor do the standards 
address issues of improving the science for SRs or improving the 
environment that supports the development and use of an SR 
enterprise. In consequence, the committee makes the following two 
recommendations.

Recommendation 1: Sponsors of SRs of CER should adopt stan-
dards for the design, conduct, and reporting of SRs and require 
adherence to the standards as a condition for funding.

SRs of CER in the United States are now commissioned and 
conducted by a vast array of private and public entities, some sup-
ported generously with adequate funding to meet the most exacting 
standards, others supported less generously with the result that 
compromises must be made at every step of the review. Regardless 
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of the level of funding, all sponsors of SRs of CER should adopt 
standards for the planning, conducting, and reporting of SRs to 
ensure that a minimal level of quality is met, and should make the 
adopted standards publicly available. The committee recognizes that 
its recommended standards are provisional, subject to change as the 
science of SRs advances and lessons are learned from applying the 
standards in real-world situations. Also, its standards and elements 
of performance are at the “exacting” end of the continuum, some of 
which are within the control of the review team whereas others are 
contingent on the SR sponsor’s compliance. However, high-quality 
reviews require adequate time and resources to reach reliable con-
clusions. The recommended standards are an appropriate starting 
point for publicly funded reviews in the United States (including 
PCORI, federal, state, and local funders) because of the heightened 
attention and potential clinical impact of major reviews sponsored 
by public agencies. The committee also recognizes that a range of 
SRs are supported by public funds derived from nonfederal sources 
(e.g., state public health agencies) and private sources where these 
standards will be seen as an aspiration rather than as a minimum 
bar. Application of the standards to reviews embedded within other 
programs that may be publicly funded (e.g., highly focused reviews 
conducted by individual investigators as part of research grants) 
also presents difficult operational issues. On the whole, however, 
the committee feels strongly that the standards (and their successor 
standards) should serve as a benchmark for all SRs of CER. They 
could even, for example, be used to inform other topic areas (e.g., 
risk assessment, epidemiologic research) where standards are also 
being developed. SRs that significantly deviate from the standards 
should clearly explain and justify the use of different methods.

Recommendation 2: PCORI and the Department of Health and 
Human Services (HHS) agencies (directed by the Secretary 
of HHS) should collaborate to improve the science and envi-
ronment for SRs of CER. Primary goals of this collaboration 
should include

•	 Developing training programs for researchers, users, con-
sumers, and other stakeholders to encourage more effec-
tive and inclusive contributions to SRs of CER; 

•	 Systematically supporting research that advances the 
methods for designing and conducting SRs of CER;

•	 Supporting research to improve the communication and 
use of SRs of CER in clinical decision making;



Copyright © National Academy of Sciences. All rights reserved.

Finding What Works in Health Care:  Standards for Systematic Reviews

234	 FINDING WHAT WORKS IN HEALTH CARE

•	 Developing effective coordination and collaboration be-
tween U.S. and international partners;

•	 Developing a process to ensure that standards for SRs of 
CER are regularly updated to reflect current best practice; 
and 

•	 Using SRs to inform priorities and methods for primary CER. 

This recommendation conveys the committee’s view of how 
best to implement its recommendations to improve the science and 
support the environment for SRs of CER, which is clearly in the 
public’s interest. PCORI is specifically named because of its statu-
tory mandate to establish and carry out a CER research agenda. As 
noted above, it is charged with creating a methodology committee 
that will work to develop and improve the science and methods of 
SRs of CER and to update such standards regularly. PCORI is also 
required to assist the Comptroller General in reviewing and report-
ing on compliance with its research standards, the methods used 
to disseminate research findings, the types of training conducted 
and supported in CER, as well as the extent to which CER research 
findings are used by healthcare decision makers. The HHS agencies 
are specifically named because AHRQ, NIH, the Centers for Dis-
ease Control and Prevention, and other divisions of HHS are major 
funders and producers of SRs. In particular, the AHRQ Effective 
Health Care Program has been actively engaged in coordinating 
high-quality SRs and developing SR methodology. The committee 
assigns these groups with responsibility and accountability for coor-
dinating and moving the agenda ahead.

 The committee found compelling evidence that having high-
quality SRs based on rigorous standards is a topic of international 
concern, and that individual colleagues, professional organiza-
tions, and publicly funded agencies in other countries make up a 
large proportion of the world’s expertise on the topic. Nonetheless, 
the committee necessarily follows the U.S. law that facilitated this 
report, which suggests a management approach appropriate to the 
U.S. environment is useful. A successful implementation of our final 
recommendation should result in a U.S. enterprise that participates 
fully and harmonizes with the international development of SRs, 
serving in some cases in a primary role and in others as a facilitator 
or participant. The new enterprise should also fully understand that 
this cannot be entirely scripted and managed in advance—structures 
and processes must allow for innovation to arise naturally from 
among U.S. individuals and organizations already fully engaged in 
the topic.
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ACA	 Affordable Care Act
ACCP 	 American College of Chest Physicians
AHRQ	 Agency for Healthcare Research and Quality
AIM	 African Index Medicus
ASD	 autism spectrum disorder

C2-SPECTR	 Campbell Collaboration Social, Psychological, 
Educational, & Criminological Trials Register

CDC	 Centers for Disease Control and Prevention
CENTRAL	 Cochrane Central Register of Controlled Trials
CER	 comparative effectiveness research
CI	 confidence interval
CINAHL	 Cumulative Index to Nursing and Allied Health 

Literature
CMSG	 Cochrane Musculoskeletal Group
COI	 conflict of interest
CONSORT	 Consolidated Standards of Reporting Trials
CPCG	 Cochrane Pregnancy and Childbirth Group
CPG	 clinical practice guideline
CPP	 chronic pelvic pain
CRD	 Centre for Reviews and Dissemination

DARE	 Database of Abstracts of Reviews of Effectiveness
DERP	 Drug Effectiveness Review Project

A

Abbreviations and Acronyms
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EHC 	 Effective Health Care Program
EPC 	 Evidence-based Practice Center
EPICOT 	 Evidence, Population, Intervention, Comparison, 

Outcomes, and Time
EQUATOR 	 Enhancing Quality and Transparency of Health 

Research

FDA 	 Food and Drug Administration

GRADE 	 Grading of Recommendations Assessment, 
Development, and Evaluation

HHS	 Department of Health and Human Services

ICMJE 	 International Committee of Medical Journal 
Editors

IOM	 Institute of Medicine

KDIGO 	 National Kidney Foundation’s Kidney Disease: 
Improving Global Outcomes

LILACS 	 Latin American and Caribbean Health Sciences 
Literature

LOE 	 languages other than English

MOOSE 	 Meta-analysis of Observational Studies in 
Epidemiology

NDA 	 New Drug Application
NHS	 National Health Service (UK)
NICE	 National Institute for Health and Clinical 

Excellence (UK)
NIH 	 National Institutes of Health (U.S.)
NKF	 National Kidney Foundation
NSAIDs	 nonsteroidal anti-inflammatory drugs

OpenSIGLE 	 System for Information on Grey Literature in 
Europe

PCORI 	 Patient-Centered Outcomes Research Institute
PICO(TS) 	 population, intervention, comparator, and outcome 

(timing, and study design or setting)
PQDT 	 ProQuest Dissertations & Theses Database
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PRISMA 	 Preferred Reporting Items for Systematic Reviews 
and Meta-Analyses

QUOROM 	 Quality of Reporting of Meta-analyses

RCT 	 randomized controlled trial
RR 	 risk ratio

SR 	 systematic review

TBI 	 traumatic brain injury

USPSTF	 U.S. Preventive Services Task Force

WHO 	 World Health Organization
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Acceptability. Cultivates stakeholder understanding and acceptance 
of findings. Also referred to as credibility.

Applicability. Consistent with the aim of comparative effective-
ness research, that is, to help consumers, clinicians, purchasers, and 
policy makers to make informed decisions that will improve health 
care at both the individual and population levels. Also referred to 
as external validity or generalizability.

Benefit. A positive or valued outcome of an action or event. 

Bias (intellectual). Views stated or positions taken that are largely 
intellectually motivated or that arise from the close identification or 
association of an individual with a particular point of view or the 
positions or perspectives of a particular group. 

Bias (study quality). The tendency for a study to produce results 
that depart systematically from the truth.

Clinical practice guidelines. Statements that include recommenda-
tions intended to optimize patient care that are informed by a sys-
tematic review (SR) of evidence and assessment of the benefits and 
harms of clinical interventions in particular circumstances.

B

Glossary
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Comparative effectiveness research (CER). The generation and syn-
thesis of evidence that compares the benefits and harms of alternative 
methods to prevent, diagnose, treat, and monitor a clinical condition 
or to improve the delivery of care. The purpose of CER is to help con-
sumers, clinicians, purchasers, and policy makers to make informed 
decisions that will improve health care at both the individual and 
population levels. Also referred to as clinical effectiveness research, 
evidence-based medicine, or health technology assessment. 

Conflict of interest. A set of circumstances that creates a risk that 
professional judgment or actions regarding a primary interest will 
be unduly influenced by a secondary interest. 

Consistency. The degree to which estimates of effect for specific 
outcomes are similar across included studies.

Directness. The extent to which studies in the body of evidence 
were designed to address the link between the healthcare interven-
tion and a specific health outcome.

Dose–response association. A consistent association across similar 
studies of a larger effect with greater exposure to the intervention.

Efficiency of conducting review. Avoids unnecessary burden and 
cost of the process of conducting the review, and allows completion 
of the review in a timely manner.

Evidence. Information on which a decision or guidance is based. 
Evidence is obtained from a range of sources, including randomized 
controlled trials, observational studies, and expert opinion of clinical 
professionals and/or patients.

Harm. A hurtful or adverse outcome of an action or event, whether 
temporary or permanent. 

Meta-analysis. The process of using statistical methods to combine 
quantitatively the results of similar studies in an attempt to allow 
inferences to be made from the sample of studies and be applied to 
the population of interest.

Patient-centeredness. Respect for and responsiveness to individual 
patient preferences, needs, and values; helps ensure that patient 
values and circumstances guide clinical decisions. 
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Precision. A measure of the likelihood of random errors in the esti-
mates of effect; the degree of certainty about the estimates for spe-
cific outcomes.

Quality of evidence. The extent to which one can be confident that 
the estimate of an intervention’s effectiveness is correct. 

Reporting bias. A group of related biases that lead to overrepre-
sentation of significant or positive studies in systematic reviews. 
Reporting bias includes publication bias, outcome reporting bias, 
time-lag bias, location bias, language bias, citation bias, and mul-
tiple- (duplicate-) publication bias.

Risk of bias. The extent to which flaws in the design and execution 
of a collection of studies could bias the estimate of effect for each 
outcome under study.

Scientific rigor. Improves objectivity, minimizes bias, provides 
reproducible results, and fosters more complete reporting.

Standard. A process, action, or procedure that is deemed essential to 
producing scientifically valid, transparent, and reproducible results. 
May be supported by scientific evidence, by a reasonable expecta-
tion that the standard helps achieve the anticipated level of quality, 
or by the broad acceptance of its practice. 

Strength of association. The likelihood that a large observed effect 
in an observational study is not due to bias from potential confound-
ing factors.

Study quality. For an individual study, study quality refers to all 
aspects of a study’s design and execution and the extent to which 
bias is avoided or minimized. A related concept is internal validity, 
that is, the degree to which the results of a study are likely to be true 
and free of bias.

Systematic review. A scientific investigation that focuses on a spe-
cific question and that uses explicit, planned scientific methods to 
identify, select, assess, and summarize the findings of similar but 
separate studies. It may or may not include a quantitative synthesis 
of the results from separate studies (meta-analysis). 

Timeliness. Currency of the review.
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Transparency. Methods are explicitly defined, consistently applied, 
and available for public review so that observers can readily link 
judgments, decisions, or actions to the data on which they are based. 
Allows users to assess the strengths and weaknesses of the system-
atic review or clinical practice guideline. 

Users and stakeholders. Refers to individuals who are likely to 
consult a specific SR to guide decision making or who have a par-
ticular interest in the outcome of an SR. This includes consumers, 
including patients, families, and informal (or unpaid) caregivers; 
clinicians, including physicians, nurses, and other healthcare profes-
sionals; payers; and policy makers, including guideline developers 
and other SR sponsors.
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January 14, 2010

Keck Center of The National Academies
500 Fifth Street, N.W., Room 100

Washington, DC

Workshop Objective: To  learn how various stakeholders use and 
develop systematic reviews (SRs), including expert developers of SRs, 
professional specialty societies, payers, and consumer advocates.

8:00	 Breakfast served

8:30	 Welcome and Introductory Remarks 
	 Alfred O. Berg, Chair, Institute of Medicine Committee

8:45	 Systematic Review Experts Panel 
Kalipso Chalkidou, Director, NICE International, 

National Institute for Health and Clinical Excellence
Naomi Aronson, Executive Director, Technology 

Evaluation Center, Blue Cross and Blue Shield 
Association

David B. Wilson, Crime and Justice Group Cochair, 
Steering Committee, The Campbell Collaboration 

Moderator: Kay Dickersin, Professor of Epidemiology, 
Johns Hopkins Bloomberg School of Public Health

C

Workshop Agenda and  
Questions to Panelists
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9:45	 Professional Specialty Societies Panel
Virginia Moyer, Section Head, Academic General 

Pediatrics, Baylor College of Medicine
Sandra Zelman Lewis, Assistant Vice President, 

Health & Science Policy, American College of Chest 
Physicians

Rebekah Gee, Assistant Professor of Clinical Medicine, 
Department of Obstetrics and Gynecology, Tulane 
University

Moderator: Harold C. Sox, Editor Emeritus, Annals of 
Internal Medicine

10:45	 Break 

11:00	 The Payer Perspective Panel
Louis B. Jacques, Director, Coverage & Analysis Group, 

Office of Clinical Standards & Quality, Centers for 
Medicare & Medicaid Services

Alan Rosenberg, Vice President of Technology 
Assessment, WellPoint Health Networks

Edmund Pezalla, National Medical Director and Chief 
Clinical Officer, Aetna Pharmacy Management

Moderator: Paul Wallace, Medical Director, The 
Permanente Federation, Kaiser Permanente

12:00	 Lunch 

12:30	 Consumer Panel
Gail Shearer, Former Director, Consumer Reports Best 

Buy Drugs, and Former Director, Health Policy 
Analysis, Consumers Union

David Shern, President and Chief Executive Officer, 
Mental Health America 

Carol Sakala, Director of Programs, Childbirth 
Connection

Moderator: Katie Maslow, Director, Policy Development, 
Alzheimer’s Association

1:30	 Adjourn 



Copyright © National Academy of Sciences. All rights reserved.

Finding What Works in Health Care:  Standards for Systematic Reviews

APPENDIX C		  245

Questions for the Panelists

Systematic Review Experts Panel
•	 How do you develop your review questions? 

o	 To what extent is the user involved in developing the 
research question? 

•	 How do you determine the inclusion criteria for studies in 
your evidence synthesis?
o	 Do you incorporate observational and other nonran-

domized data? If yes, what are the parameters for their 
use?

o	 Do you incorporate unpublished and grey literature? 
Please explain. 

o	 How do you protect against publication and report-
ing (outcome) bias? What have been the challenges (if 
any)?

•	 Do you use any specific instruments or methods to ensure 
the quality of your SRs? 

•	 What are the greatest challenges in producing SRs that 
meaningfully support users’ decisions?

•	 How do your “customers” use your reviews? 
•	 How are your reviews funded? Do you accept industry 

funding? How do you identify and address potential con-
flicts of interest (COIs)? 

•	 This Institute of Medicine (IOM) committee is charged with 
recommending standards for SRs of comparative effective-
ness research (CER). Are there steps in your SR process that 
could be standardized? 

•	 What would be the implications if the IOM were to rec-
ommend a standard grading scheme for characterizing the 
strength of evidence?

Professional Specialty Societies Panel 
•	 Does your organization produce its own SRs? 

o	 If yes, have you developed or adopted standards or 
guidance for the process? Please describe.

o	 If no, who produces your SRs? To what extent does your 
organization participate in the review?

•	 What are the greatest challenges in using SRs to develop 
clinical practice guidelines (CPGs)? 

•	 How are your SRs funded? Do you accept industry funding? 
How do you identify and address potential COIs? 



Copyright © National Academy of Sciences. All rights reserved.

Finding What Works in Health Care:  Standards for Systematic Reviews

246	 FINDING WHAT WORKS IN HEALTH CARE

•	 Do you use any specific instruments or methods to ensure 
the quality of your SRs? 

•	 This IOM committee is charged with recommending stan-
dards for SRs of CER. Are there steps in your SR process that 
could be standardized? 

•	 What would be the implications for your organization if the 
IOM were to recommend a standard grading scheme for 
characterizing the strength of evidence?

Payer Perspective Panel 
•	 Does your organization produce its own SRs? 

o	 If yes, have you developed or adopted standards or 
guidance for the process? Please explain. 

o	 If no, who produces your SRs? Does your organization 
participate in the review? Please explain.

•	 Do you incorporate observational and other nonrandom-
ized data in your evidence syntheses? If yes, what are the 
parameters for their use?

•	 How do use SRs to make coverage decisions? 
•	 What are the greatest challenges in using SRs to inform 

coverage decisions?
•	 This IOM committee is charged with recommending stan-

dards for SRs of CER. Are there steps in the SR process that 
could be standardized? 

•	 What would be the implications for your organization if the 
IOM were to recommend a standard grading scheme for 
characterizing the strength of evidence?

Consumer Panel
•	 What should be the role of the patient/consumer in the SR 

process?
•	 Who should be considered a consumer (e.g., members or 

representatives of organized groups; patients with personal 
experiences with a disease; any member of the public, care-
givers, and parents)?

•	 What lessons can be learned from existing models of con-
sumer involvement? Based on your personal experience, 
where do you think that involving consumers made a real 
difference to the process and to the results? What aspects of 
consumer involvement are working well and what aspects 
are not working well? 

•	 Do consumers need training/education to participate mean-
ingfully in the SR process? 
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•	 This IOM committee is charged with recommending stan-
dards for SRs of CER. Should the consumer role in SR be 
standardized? 

•	 What would be the implications for consumers if the IOM 
were to recommend a standard grading scheme for charac-
terizing the strength of evidence?
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D

Expert Guidance for Chapter 2: 
Standards for Initiating a  

Systematic Review
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n
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 t
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 b
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re
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h
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, b
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3.
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 m
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 m
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3.
5.

1 
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m
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im
u

m
, u

se
 

tw
o 

or
 m

or
e 

re
se
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ch
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d
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ot
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 c
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ti
ca

l 
d
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a 
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 d
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 e

xt
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e 
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 f
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 p
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d
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 f
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d
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cr
ep

an
ci

es
—

d
o 

n
ot

 
si

m
p

ly
 g

iv
e 

fi
n

al
 d
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 d
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 b
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 f
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d
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 b
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 d
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 c
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 d
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ro
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re
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 b
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 p

ro
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 b
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p
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 d
et

ai
l 

h
ow

 d
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 b
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 b
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 p
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 f
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, c
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 c
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 t
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p
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 o
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at
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h
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 t
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d
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 t
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 p
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 c
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 c
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3.
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 f
or

 
d

oc
u

m
en

ti
n

g 
th

e 
se

ar
ch

 (
se

e 
be

lo
w

).

P
ro

vi
d

es
 g

u
id

an
ce

 f
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4.
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 f
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 b
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e 
fu

ll
 

se
ar

ch
 s

tr
at

eg
y 

sh
ou

ld
 b
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, d
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 c
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re
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 p
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vi
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 d
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 c
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at
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 r
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 d
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h
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 p
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 f
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n
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re
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 s
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re
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e 
li

st
 o

f 
ex

cl
u

d
ed

 
re

fe
re

n
ce

s.
 A

 f
lo

w
 c

h
ar

t 
ac

co
u

n
ts

 f
or

 a
ll

 c
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n
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n
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 p
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 f
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 b

e 
re

p
or

te
d

 
w

h
er

e 
p

os
si

bl
e,

 g
iv

in
g 

th
e 

re
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h
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u
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if
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ic
te

d
 

to
 “
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m
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h
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ri
st

ic
s 

of
 e
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h
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is
ts
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tu
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, b
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n
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 m
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 m
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3.
5.
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m
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w
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 c
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th
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of
 d
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h
e 
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w
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 f
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st
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fa
ir

 p
ro
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d
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 f
or
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d
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cr
ep
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 d
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 d
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ro
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 f
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 r
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d
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cr
ep
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 s
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ou
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 b
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d
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lly
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s 
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d

ep
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y 
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er

fo
rm

 t
he

 d
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re
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ch
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 c
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 c
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is
k 

of
 b

ia
s,

 
h

ig
h

 r
is

k 
of

 b
ia

s,
 o

r 
u

n
cl

ea
r 

ri
sk

 
of

 b
ia

s 
fo

r 
th

e 
si

x 
d

om
ai

n
s 

of
 b

ia
s.

 
Ju

d
gm

en
ts

 s
h

ou
ld

 b
e 

ex
p

li
ci

t 
an

d
 

in
fo

rm
ed

 b
y 

em
p

ir
ic

al
 e

vi
d

en
ce

, 
li

ke
ly

 d
ir

ec
ti

on
 o

f 
bi

as
, a

n
d

 l
ik

el
y 

m
ag

n
it

u
d

e 
of

 b
ia

s.
 

3.
6.

2 
A

ss
es

s 
re

le
va

n
ce

 o
f 

th
e 

st
u

d
y’

s 
p

op
u

la
ti

on
s,

 
in

te
rv

en
ti

on
s,

 a
n

d
 o

u
tc

om
e 

m
ea

su
re

s 

M
u

st
 a

ss
es

s 
th

e 
re

le
va

n
ce

 
of

 t
h

e 
st

u
d

y 
p

op
u

la
ti

on
s 

in
 t

er
m

s 
of

 s
ev

er
it

y 
of

 
il

ln
es

s,
 c

om
or

bi
d

it
ie

s,
 a

n
d

 
d

em
og

ra
p

h
ic

s 
(a

ge
, s

ex
, 

an
d

 r
ac

e)
.

M
u

st
 a

ss
es

s 
th

e 
re

le
va

n
ce

 
of

 t
h

e 
in

te
rv

en
ti

on
, 

in
cl

u
d

in
g 

d
ru

g 
d

os
in

g 
an

d
 a

d
h

er
en

ce
.

A
ss

es
sm

en
t 

of
 r

is
k 

of
 b

ia
s 

sh
ou

ld
 c

on
si

d
er

 w
h

et
h

er
 

gr
ou

p
s 

w
er

e 
si

m
il

ar
 a

t 
ou

ts
et

 
of

 t
h

e 
st

u
d

y,
 s

el
ec

ti
on

 b
ia

s,
 a

n
d

 
at

tr
it

io
n

 b
ia

s.

It
 i

s 
im

p
or

ta
n

t 
to

 c
on

si
d

er
 t

h
e 

re
li

ab
il

it
y 

or
 v

al
id

it
y 

of
 t

h
e 

ac
tu

al
 o

u
tc

om
e 

m
ea

su
re

 b
ei

n
g 

u
se

d
. T

h
e 

ou
tc

om
e 

sh
ou

ld
 a

ls
o 

be
 r

el
ev

an
t 

an
d

 m
ea

n
in

gf
u

l 
to

 
bo

th
 t

h
e 

in
te

rv
en

ti
on

 a
n

d
 t

h
e 

ev
al

u
at

io
n

.

N
ot

 a
p

p
li

ca
bl

e.
 T

h
e 

ap
p

li
ca

bi
li

ty
 

of
 e

n
d

p
oi

n
ts

 a
n

d
 o

u
tc

om
es

 c
an

 
on

ly
 b

e 
as

se
ss

ed
 i

n
 r

el
at

io
n

 t
o 

a 
sp

ec
if

ic
 d

ec
is

io
n

 t
h

at
 n

ee
d

s 
to

 b
e 

m
ad

e.
 C

oc
h

ra
n

e 
re

vi
ew

s 
d

o 
n

ot
 

h
av

e 
a 

sp
ec

if
ic

 i
m

p
le

m
en

ta
ti

on
 

d
ec

is
io

n
, s

o 
as

se
ss

m
en

t 
of

 
ap

p
li

ca
bi

li
ty

 i
s 

ir
re

le
va

n
t.



Copyright © National Academy of Sciences. All rights reserved.

Finding What Works in Health Care:  Standards for Systematic Reviews

	 277

277

3.
5.

2 
L

in
k 

p
u

bl
ic

at
io

n
s 

fr
om

 
th

e 
sa

m
e 

st
u

d
y 

to
 a

vo
id

 
in

cl
u

d
in

g 
d

at
a 

fr
om

 t
h

e 
sa

m
e 

st
u

d
y 

m
or

e 
th

an
 o

n
ce

P
u

bl
ic

at
io

n
s 

fr
om

 t
h

e 
sa

m
e 

st
u

d
y 

ar
e 

ty
p

ic
al

ly
 l

in
ke

d
.

It
 i

s 
im

p
or

ta
n

t 
to

 i
d

en
ti

fy
 

d
u

p
li

ca
te

 p
u

bl
ic

at
io

n
s 

of
 

re
se

ar
ch

 r
es

u
lt

s 
to

 e
n

su
re

 t
h

ey
 

ar
e 

n
ot

 t
re

at
ed

 a
s 

se
p

ar
at

e 
st

u
d

ie
s 

in
 t

h
e 

re
vi

ew
. 

M
u

lt
ip

le
 r

ep
or

ts
 o

f 
th

e 
sa

m
e 

st
u

d
y 

n
ee

d
 t

o 
be

 l
in

ke
d

 t
og

et
h

er
. 

3.
5.

3 
U

se
 s

ta
n

d
ar

d
 d

at
a 

ex
tr

ac
ti

on
 f

or
m

s 
d

ev
el

op
ed

 
fo

r 
th

e 
sp

ec
if

ic
 s

ys
te

m
at

ic
 

re
vi

ew
 

D
at

a 
ab

st
ra

ct
io

n
 f

or
m

s 
ar

e 
d

ev
el

op
ed

 p
ri

or
 t

o 
d

at
a 

ab
st

ra
ct

io
n

. P
ro

to
co

l 
sh

ou
ld

 
li

st
 e

le
m

en
ts

 i
n

cl
u

d
ed

 i
n

 d
at

a 
ab

st
ra

ct
io

n
 f

or
m

s.
 

St
an

d
ar

d
iz

ed
 d

at
a 

ex
tr

ac
ti

on
 

fo
rm

s 
sh

ou
ld

 b
e 

d
es

ig
n

ed
 

w
it

h
 b

ot
h

 t
h

e 
re

vi
ew

 q
u

es
ti

on
 

an
d

 s
u

bs
eq

u
en

t 
an

al
ys

is
 

in
 m

in
d

. I
n

fo
rm

at
io

n
 o

n 
st

u
d

y 
ch

ar
ac

te
ri

st
ic

s 
sh

ou
ld

 
be

 s
u

ff
ic

ie
n

tl
y 

d
et

ai
le

d
 t

o 
al

lo
w

 r
ea

d
er

s 
to

 a
ss

es
s 

th
e 

ap
p

li
ca

bi
li

ty
 o

f 
th

e 
fi

n
d

in
gs

 t
o 

th
ei

r 
ar

ea
 o

f 
in

te
re

st
. 

D
at

a 
co

ll
ec

ti
on

 f
or

m
s 

ar
e 

in
va

lu
ab

le
. T

h
e 

fo
rm

 s
h

ou
ld

 b
e 

li
n

ke
d

 d
ir

ec
tl

y 
to

 t
h

e 
re

vi
ew

 
qu

es
ti

on
 a

n
d

 c
ri

te
ri

a 
fo

r 
as

se
ss

in
g 

el
ig

ib
il

it
y 

of
 s

tu
d

ie
s 

an
d

 s
er

ve
 a

s 
th

e 
h

is
to

ri
ca

l 
re

co
rd

 o
f 

th
e 

SR
 a

n
d

 
th

e 
so

u
rc

e 
of

 d
at

a 
fo

r 
an

y 
an

al
ys

is
. 

3.
5.

4 
P

il
ot

-t
es

t 
th

e 
d

at
a 

ex
tr

ac
ti

on
 f

or
m

s 
an

d
 

p
ro

ce
ss

D
at

a 
ab

st
ra

ct
io

n
 f

or
m

s 
sh

ou
ld

 
be

 p
il

ot
 t

es
te

d
 b

y 
a 

sa
m

p
li

n
g 

of
 

st
u

d
ie

s.

D
at

a 
ex

tr
ac

ti
on

 f
or

m
s 

sh
ou

ld
 

be
 p

il
ot

ed
 t

o 
en

su
re

 t
h

at
 a

ll
 

th
e 

re
le

va
n

t 
in

fo
rm

at
io

n
 i

s 
ca

p
tu

re
d

 a
n

d
 t

h
at

 r
es

ou
rc

es
 a

re
 

n
ot

 w
as

te
d

 o
n

 e
xt

ra
ct

in
g 

d
at

a 
n

ot
 r

eq
u

ir
ed

. 

A
ll

 f
or

m
s 

sh
ou

ld
 b

e 
p

il
ot

-t
es

te
d

 
u

si
n

g 
a 

re
p

re
se

n
ta

ti
ve

 s
am

p
le

 o
f 

st
u

d
ie

s 
to

 b
e 

re
vi

ew
ed

. 

3.
6 

C
ri

ti
ca

ll
y 

ap
p

ra
is

e 
ea

ch
 

st
u

d
y

P
ro

vi
d

es
 g

u
id

an
ce

 o
n 

ap
p

ra
is

in
g 

in
d

iv
id

u
al

 s
tu

d
ie

s 
(s

ee
 b

el
ow

).

P
ro

vi
d

es
 g

u
id

an
ce

 o
n 

ap
p

ra
is

in
g 

in
d

iv
id

u
al

 s
tu

d
ie

s 
(s

ee
 b

el
ow

).

.

P
ro

vi
d

es
 g

u
id

an
ce

 o
n

 a
p

p
ra

is
in

g 
in

d
iv

id
u

al
 s

tu
d

ie
s 

(s
ee

 b
el

ow
).

3.
6.

1 
Sy

st
em

at
ic

al
ly

 a
ss

es
s 

th
e 

ri
sk

 o
f 

bi
as

, u
si

n
g 

p
re

d
ef

in
ed

 c
ri

te
ri

a 

T
h

er
e 

ar
e 

th
re

e 
st

ep
s 

to
 r

at
in

g 
th

e 
ri

sk
 o

f 
bi

as
 o

f 
in

d
iv

id
u

al
 

st
u

d
ie

s 
(q

u
al

it
y)

: (
1)

 c
la

ss
if

y 
th

e 
st

u
d

y 
d

es
ig

n
 (

e.
g.

, r
ev

ie
w

, 
R

C
T,

 o
bs

er
va

ti
on

al
),

 (
2)

 a
p

p
ly

 
a 

p
re

d
ef

in
ed

 c
ri

te
ri

a 
fo

r 
qu

al
it

y 
an

d
 c

ri
ti

ca
l 

ap
p

ra
is

al
 (

e.
g.

, 
sc

al
e,

 c
h

ec
kl

is
ts

),
 a

n
d

 (
3)

 a
rr

iv
e 

at
 a

 s
u

m
m

ar
y 

ju
d

gm
en

t 
of

 t
h

e 
st

u
d

y’
s 

qu
al

it
y 

(g
oo

d
, f

ai
r,

 a
n

d
 

p
oo

r)
.

It
 i

s 
im

p
or

ta
n

t 
to

 a
ss

es
s 

th
e 

ri
sk

 o
f 

bi
as

 i
n

 i
n

cl
u

d
ed

 s
tu

d
ie

s 
ca

u
se

d
 b

y 
in

ad
eq

u
ac

ie
s 

in
 

st
u

d
y 

d
es

ig
n

, c
on

d
u

ct
, o

r 
an

al
ys

is
 t

h
at

 m
ay

 h
av

e 
le

d
 t

o 
th

e 
tr

ea
tm

en
t 

ef
fe

ct
 b

ei
n

g 
ov

er
- 

or
 u

n
d

er
es

ti
m

at
ed

. 

A
 r

is
k-

of
-b

ia
s 

ta
bl

e 
sh

ou
ld

 b
e 

m
ad

e 
fo

r 
ea

ch
 s

tu
d

y,
 i

n
cl

u
d

in
g 

ju
d

gm
en

ts
 o

f 
lo

w
 r

is
k 

of
 b

ia
s,

 
h

ig
h

 r
is

k 
of

 b
ia

s,
 o

r 
u

n
cl

ea
r 

ri
sk

 
of

 b
ia

s 
fo

r 
th

e 
si

x 
d

om
ai

n
s 

of
 b

ia
s.

 
Ju

d
gm

en
ts

 s
h

ou
ld

 b
e 

ex
p

li
ci

t 
an

d
 

in
fo

rm
ed

 b
y 

em
p

ir
ic

al
 e

vi
d

en
ce

, 
li

ke
ly

 d
ir

ec
ti

on
 o

f 
bi

as
, a

n
d

 l
ik

el
y 

m
ag

n
it

u
d

e 
of

 b
ia

s.
 

3.
6.

2 
A

ss
es

s 
re

le
va

n
ce

 o
f 

th
e 

st
u

d
y’

s 
p

op
u

la
ti

on
s,

 
in

te
rv

en
ti

on
s,

 a
n

d
 o

u
tc

om
e 

m
ea

su
re

s 

M
u

st
 a

ss
es

s 
th

e 
re

le
va

n
ce

 
of

 t
h

e 
st

u
d

y 
p

op
u

la
ti

on
s 

in
 t

er
m

s 
of

 s
ev

er
it

y 
of

 
il

ln
es

s,
 c

om
or

bi
d

it
ie

s,
 a

n
d

 
d

em
og

ra
p

h
ic

s 
(a

ge
, s

ex
, 

an
d

 r
ac

e)
.

M
u

st
 a

ss
es

s 
th

e 
re

le
va

n
ce

 
of

 t
h

e 
in

te
rv

en
ti

on
, 

in
cl

u
d

in
g 

d
ru

g 
d

os
in

g 
an

d
 a

d
h

er
en

ce
.

A
ss

es
sm

en
t 

of
 r

is
k 

of
 b

ia
s 

sh
ou

ld
 c

on
si

d
er

 w
h

et
h

er
 

gr
ou

p
s 

w
er

e 
si

m
il

ar
 a

t 
ou

ts
et

 
of

 t
h

e 
st

u
d

y,
 s

el
ec

ti
on

 b
ia

s,
 a

n
d

 
at

tr
it

io
n

 b
ia

s.

It
 i

s 
im

p
or

ta
n

t 
to

 c
on

si
d

er
 t

h
e 

re
li

ab
il

it
y 

or
 v

al
id

it
y 

of
 t

h
e 

ac
tu

al
 o

u
tc

om
e 

m
ea

su
re

 b
ei

n
g 

u
se

d
. T

h
e 

ou
tc

om
e 

sh
ou

ld
 a

ls
o 

be
 r

el
ev

an
t 

an
d

 m
ea

n
in

gf
u

l 
to

 
bo

th
 t

h
e 

in
te

rv
en

ti
on

 a
n

d
 t

h
e 

ev
al

u
at

io
n

.

N
ot

 a
p

p
li

ca
bl

e.
 T

h
e 

ap
p

li
ca

bi
li

ty
 

of
 e

n
d

p
oi

n
ts

 a
n

d
 o

u
tc

om
es

 c
an

 
on

ly
 b

e 
as

se
ss

ed
 i

n
 r

el
at

io
n

 t
o 

a 
sp

ec
if

ic
 d

ec
is

io
n

 t
h

at
 n

ee
d

s 
to

 b
e 

m
ad

e.
 C

oc
h

ra
n

e 
re

vi
ew

s 
d

o 
n

ot
 

h
av

e 
a 

sp
ec

if
ic

 i
m

p
le

m
en

ta
ti

on
 

d
ec

is
io

n
, s

o 
as

se
ss

m
en

t 
of

 
ap

p
li

ca
bi

li
ty

 i
s 

ir
re

le
va

n
t.

co
nt

in
ue

d



Copyright © National Academy of Sciences. All rights reserved.

Finding What Works in Health Care:  Standards for Systematic Reviews

278

M
u

st
 a

ss
es

s 
th

e 
ap

p
li

ca
bi

li
ty

 
of

 t
h

e 
st

u
d

y’
s 

ou
tc

om
es

. 
O

u
tc

om
es

 s
h

ou
ld

 i
n

cl
u

d
e 

th
e 

m
os

t 
im

p
or

ta
n

t 
cl

in
ic

al
 b

en
ef

it
s 

an
d

 h
ar

m
s.

 S
u

rr
og

at
e 

ou
tc

om
es

 
ar

e 
ev

al
u

at
ed

 i
f 

th
ey

 a
re

 
d

ef
in

ed
 a

s 
im

p
or

ta
n

t 
ou

tc
om

es
 

in
 t

h
e 

ke
y 

qu
es

ti
on

s.
 T

h
ey

 m
ay

 
al

so
 b

e 
co

n
si

d
er

ed
 i

n
d

ir
ec

t 
ou

tc
om

es
 o

f 
a 

fi
n

al
 h

ea
lt

h 
ou

tc
om

e.
 R

el
at

io
n

sh
ip

 b
et

w
ee

n 
su

rr
og

at
e 

an
d

 f
in

al
 h

ea
lt

h 
ou

tc
om

e 
sh

ou
ld

 b
e 

d
ep

ic
te

d
 b

y 
an

al
yt

ic
 f

ra
m

ew
or

k.

It
 i

s 
of

te
n

 h
el

p
fu

l 
to

 a
ss

es
s 

th
e 

qu
al

it
y 

of
 t

h
e 

in
te

rv
en

ti
on

 a
n

d
 

it
s 

im
p

le
m

en
ta

ti
on

. 

3.
6.

3 
A

ss
es

s 
th

e 
fi

d
el

it
y 

of
 t

h
e 

im
p

le
m

en
ta

ti
on

 o
f 

in
te

rv
en

ti
on

s 

N
ot

 m
en

ti
on

ed
. 

A
 r

ev
ie

w
 s

h
ou

ld
 a

ss
es

s 
w

h
et

h
er

 t
h

e 
in

te
rv

en
ti

on
 w

as
 

im
p

le
m

en
te

d
 a

s 
p

la
n

n
ed

 i
n

 t
h

e 
in

d
iv

id
u

al
 s

tu
d

ie
s.

 

N
ot

 a
p

p
li

ca
bl

e.
 T

h
e 

ap
p

li
ca

bi
li

ty
 

of
 i

n
te

rv
en

ti
on

s 
ca

n
 o

n
ly

 b
e 

as
se

ss
ed

 i
n

 r
el

at
io

n
 t

o 
a 

sp
ec

if
ic

 
d

ec
is

io
n

 t
h

at
 n

ee
d

s 
to

 b
e 

m
ad

e 
an

d
 C

oc
h

ra
n

e 
re

vi
ew

s 
d

o 
n

ot
 h

av
e 

a 
sp

ec
if

ic
 i

m
p

le
m

en
ta

ti
on

 d
ec

is
io

n
. 

N
O

T
E

: S
om

e 
in

fo
rm

at
io

n
 o

n
 A

H
R

Q
-,

 C
R

D
-.

 a
n

d
 C

oc
h

ra
n

e-
re

co
m

m
en

d
ed

 m
et

h
od

s 
w

as
 p

ro
vi

d
ed

 v
ia

 p
er

so
n

al
 c

om
m

u
n

ic
at

io
n

 w
it

h 
St

ep
h

an
ie

 C
h

an
g,

 E
P

C
 P

ro
gr

am
 T

as
k 

O
rd

er
 O

ff
ic

er
, A

H
R

Q
 (

O
ct

ob
er

 5
, 2

01
0)

; L
es

le
y 

St
ew

ar
t,

 D
ir

ec
to

r,
 C

R
D

 (
O

ct
ob

er
 1

4,
 2

01
0)

; a
n

d
 

Ju
li

an
 H

ig
gi

n
s,

 S
en

io
r 

St
at

is
ti

ci
an

, M
R

C
 B

io
st

at
is

ti
cs

 U
n

it
, I

n
st

it
u

te
 o

f 
P

u
bl

ic
 H

ea
lt

h
, U

n
iv

er
si

ty
 o

f 
C

am
br

id
ge

 (
O

ct
ob

er
 4

, 2
01

0)
.

T
A

B
L

E
 E

-1
 C

on
ti

n
u

ed

St
an

d
ar

d
s 

an
d

 E
le

m
en

ts

A
ge

n
cy

 f
or

 H
ea

lt
h

ca
re

 
R

es
ea

rc
h

 a
n

d
 Q

u
al

it
y 

(A
H

R
Q

) 
E

ff
ec

ti
ve

 H
ea

lt
h

 C
ar

e 
P

ro
gr

am
C

en
tr

e 
fo

r 
R

ev
ie

w
s 

an
d

 
D

is
se

m
in

at
io

n
 (

C
R

D
)

T
h

e 
C

oc
h

ra
n

e 
C

ol
la

bo
ra

ti
on



Copyright © National Academy of Sciences. All rights reserved.

Finding What Works in Health Care:  Standards for Systematic Reviews

APPENDIX E	 279

REFERENCES

Atkins, D., S. Chang, G. Gartlehner, D. I. Buckley, E. P. Whitlock, E. Berliner, and D. 
Matchar. 2010. Assessing the applicability of studies when comparing medical 
interventions. In Methods guide for comparative effectiveness reviews, edited by 
Agency for Healthcare Research and Quality. http://www.effectivehealthcare.
ahrq.gov/index.cfm/search-for-guides-reviews-and-reports/?productid=603&
pageaction=displayproduct (accessed January 19, 2011).

Chou, R., N. Aronson, D. Atkins, A. S. Ismaila, P. Santaguida, D. H. Smith, E. Whitlock,  
T. J. Wilt, and D. Moher. 2010. AHRQ series paper 4: Assessing harms when com-
paring medical interventions: AHRQ and the Effective Health Care Program. 
Journal of Clinical Epidemiology 63(5):502–512.

CRD (Centre for Reviews and Dissemination). 2009. Systematic reviews: CRD’s guidance 
for undertaking reviews in health care. York, UK: York Publishing Services, Ltd.

Fu, R., G. Gartlehner, M. Grant, T. Shamliyan, A. Sedrakyan, T. J. Wilt, L. Griffith, 
M. Oremus, P. Raina, A. Ismaila, P. Santaguida, J. Lau, and T. A. Trikalinos. 
2010. Conducting quantitative synthesis when comparing medical interventions: 
AHRQ and the Effective Health Care Program. In Methods guide for compara-
tive effectiveness reviews, edited by Agency for Healthcare Research and Qual-
ity. http://www.effectivehealthcare.ahrq.gov/index.cfm/search-for-guides-
reviews-and-reports/?pageaction=displayProduct&productID=554 (accessed 
January 19, 2011). 

Helfand, M., and H. Balshem. 2010. AHRQ series paper 2: Principles for develop-
ing guidance: AHRQ and the Effective Health Care Program. Journal of Clinical 
Epidemiology 63(5):484–490.

Higgins, J. P. T., and S. Green, eds. 2008. Cochrane handbook for systematic reviews of 
interventions. Chichester, UK: John Wiley & Sons.

Norris, S., D. Atkins, W. Bruening, S. Fox, E. Johnson, R. Kane, S. C. Morton, 
M. Oremus, M. Ospina, G. Randhawa, K. Schoelles, P. Shekelle, and M. 
Viswanathan. 2010. Selecting observational studies for comparing medical inter-
ventions. In Methods guide for comparative effectiveness reviews, edited by Agency 
for Healthcare Research and Quality. http://www.effectivehealthcare.ahrq.gov/
index.cfm/search-for-guides-reviews-and-reports/?pageaction=displayProduct 
&productID=454 (accessed January 19, 2011). 

Owens, D. K., K. N. Lohr, D. Atkins, J. R. Treadwell, J. T. Reston, E. B. Bass, S. Chang, 
and M. Helfand. 2010. AHRQ series paper 5: Grading the strength of a body 
of evidence when comparing medical interventions: AHRQ and the Effective 
Health Care Program. Journal of Clinical Epidemiology 63(5):513–523.

Relevo, R., and H. Balshem. 2011. Finding evidence for comparing medical interven-
tions. In Methods guide for comparative effectiveness reviews, edited by Agency for 
Healthcare Research and Quality. http://www.effectivehealthcare.ahrq.gov/
index.cfm/search-for-guides-reviews-and-reports/?pageaction=displayProduct 
&productID=605 (accessed January 19, 2011).

Slutsky, J., D. Atkins, S. Chang, and B. A. Collins Sharp. 2010. AHRQ series paper 1: 
Comparing medical interventions: AHRQ and the Effective Health Care Pro-
gram. Journal of Clinical Epidemiology 63(5):481–483.

White, C. M., S. Ip, M. McPheeters, T. S. Carey, R. Chou, K. N. Lohr, K. Robinson, K. 
McDonald, and E. Whitlock. 2009. Using existing systematic reviews to replace 
de novo processes in CERs. In Methods guide for comparative effectiveness reviews, 
edited by Agency for Healthcare Research and Quality. http://www.effective-
healthcare.ahrq.gov/index.cfm/search-for-guides-reviews-and-reports/?page 
action=displayProduct&productID=329 (accessed January 19, 2011). 



Copyright © National Academy of Sciences. All rights reserved.

Finding What Works in Health Care:  Standards for Systematic Reviews

280	 FINDING WHAT WORKS IN HEALTH CARE

Whitlock, E. P., S. A. Lopez, S. Chang, M. Helfand, M. Eder, and N. Floyd. 2010. 
AHRQ series paper 3: Identifying, selecting, and refining topics for comparative 
effectiveness systematic reviews: AHRQ and the Effective Health Care Program. 
Journal of Clinical Epidemiology 63(5):491–501.



Copyright © National Academy of Sciences. All rights reserved.

Finding What Works in Health Care:  Standards for Systematic Reviews

281

F

Expert Guidance for Chapter 4: 
Standards for Synthesizing the  

Body of Evidence



Copyright © National Academy of Sciences. All rights reserved.

Finding What Works in Health Care:  Standards for Systematic Reviews

282

T
A

B
L

E
 F

-1
 C

om
p

ar
is

on
 o

f 
C

h
ap

te
r 

4 
G

u
id

an
ce

 o
n

 C
on

d
u

ct
in

g 
Sy

st
em

at
ic

 R
ev

ie
w

s 
(S

R
s)

 o
f 

C
om

p
ar

at
iv

e 
E

ff
ec

ti
ve

n
es

s 
R

es
ea

rc
h

St
an

d
ar

d
s 

an
d

 E
le

m
en

ts

A
ge

n
cy

 f
or

 H
ea

lt
h

ca
re

 
R

es
ea

rc
h

 a
n

d
 Q

u
al

it
y 

(A
H

R
Q

) 
E

ff
ec

ti
ve

 H
ea

lt
h

 C
ar

e 
P

ro
gr

am
C

en
tr

e 
fo

r 
R

ev
ie

w
s 

an
d

 
D

is
se

m
in

at
io

n
 (

C
R

D
)

T
h

e 
C

oc
h

ra
n

e 
C

ol
la

bo
ra

ti
on

4.
1 

U
se

 a
 p

re
sp

ec
if

ie
d

 
m

et
h

od
 t

o 
ev

al
u

at
e 

th
e 

b
od

y 
of

 e
vi

d
en

ce

T
h

e 
A

H
R

Q
 m

et
h

od
 f

or
 

ev
al

u
at

in
g 

th
e 

bo
d

y 
of

 
ev

id
en

ce
 i

s 
co

n
ce

p
tu

al
ly

 
si

m
il

ar
 t

o 
th

e 
G

R
A

D
E

 s
ys

te
m

 
(s

ee
 b

el
ow

).
 

T
h

e 
p

la
n

n
ed

 a
p

p
ro

ac
h

 t
o 

ev
al

u
at

in
g 

th
e 

bo
d

y 
of

 
ev

id
en

ce
 s

h
ou

ld
 b

e 
d

ec
id

ed
 

at
 t

h
e 

ou
ts

et
 o

f 
th

e 
re

vi
ew

, 
d

ep
en

d
in

g 
on

 t
h

e 
ty

p
e 

of
 

qu
es

ti
on

 p
os

ed
 a

n
d

 t
h

e 
ty

p
e 

of
 s

tu
d

ie
s 

th
at

 a
re

 l
ik

el
y 

to
 b

e 
av

ai
la

bl
e.

A
d

op
ts

 t
h

e 
G

R
A

D
E

 s
ys

te
m

 f
or

 
ev

al
u

at
in

g 
th

e 
bo

d
y 

of
 e

vi
d

en
ce

.

4.
1.

1 
Fo

r 
ea

ch
 o

u
tc

om
e,

 
sy

st
em

at
ic

al
ly

 a
ss

es
s 

th
e 

fo
ll

ow
in

g 
ch

ar
ac

te
ri

st
ic

s 
of

 
th

e 
bo

d
y 

of
 e

vi
d

en
ce

: 
•

 R
is

k 
of

 b
ia

s
•

 C
on

si
st

en
cy

•
 P

re
ci

si
on

 
•

 D
ir

ec
tn

es
s

•
 R

ep
or

ti
n

g 
bi

as
 

R
eq

u
ir

es
 t

h
e 

as
se

ss
m

en
t 

of
: 

•
 R

is
k 

of
 b

ia
s.

•
 C

on
si

st
en

cy
.

•
 P

re
ci

si
on

.
•

 D
ir

ec
tn

es
s.

•
 A

p
p

li
ca

bi
li

ty
.

•
 �P

u
bl

ic
at

io
n

 b
ia

s 
(i

f 
th

er
e 

is
 r

ea
so

n
 t

o 
be

li
ev

e 
th

at
 

re
le

va
n

t 
em

p
ir

ic
al

 f
in

d
in

gs
 

h
av

e 
n

ot
 b

ee
n

 p
u

bl
is

h
ed

).
 

R
ev

ie
w

er
s 

sh
ou

ld
 e

va
lu

at
e 

th
e 

ap
p

li
ca

bi
li

ty
 o

f 
a 

bo
d

y 
of

 e
vi

d
en

ce
 s

ep
ar

at
el

y 
fr

om
 

d
ir

ec
tn

es
s.

Q
u

al
it

y 
as

se
ss

m
en

t 
is

 l
ik

el
y 

to
 

co
n

si
d

er
 t

h
e 

fo
ll

ow
in

g:
•

 �A
p

p
ro

p
ri

at
en

es
s 

of
 s

tu
d

y 
d

es
ig

n
. 

•
 R

is
k 

of
 b

ia
s.

•
 C

h
oi

ce
 o

f 
ou

tc
om

e 
m

ea
su

re
.

•
 S

ta
ti

st
ic

al
 i

ss
u

es
.

•
 Q

u
al

it
y 

of
 r

ep
or

ti
n

g.
•

 Q
u

al
it

y 
of

 t
h

e 
in

te
rv

en
ti

on
.

•
 G

en
er

al
iz

ab
il

it
y.

T
h

e 
im

p
or

ta
n

ce
 o

f 
ea

ch
 o

f 
th

es
e 

as
p

ec
ts

 o
f 

qu
al

it
y 

w
il

l 
d

ep
en

d
 

on
 t

h
e 

fo
cu

s 
an

d
 n

at
u

re
 o

f 
th

e 
re

vi
ew

.

R
eq

u
ir

es
 t

h
e 

as
se

ss
m

en
t 

of
: 

•
 R

is
k 

of
 b

ia
s.

•
 C

on
si

st
en

cy
.

•
 P

re
ci

si
on

.
•

 D
ir

ec
tn

es
s.

•
 P

u
bl

ic
at

io
n

 b
ia

s.
 

R
ev

ie
w

er
s 

sh
ou

ld
 e

va
lu

at
e 

th
e 

ap
p

li
ca

bi
li

ty
 o

f 
a 

bo
d

y 
of

 e
vi

d
en

ce
 

as
 p

ar
t 

of
 t

h
e 

as
se

ss
m

en
t 

of
 

d
ir

ec
tn

es
s.



Copyright © National Academy of Sciences. All rights reserved.

Finding What Works in Health Care:  Standards for Systematic Reviews

	 283

283

4.
1.

2 
Fo

r 
bo

d
ie

s 
of

 e
vi

d
en

ce
 

th
at

 i
n

cl
u

d
e 

ob
se

rv
at

io
n

al
 

re
se

ar
ch

, a
ls

o 
sy

st
em

at
ic

al
ly

 
as

se
ss

 t
h

e 
fo

ll
ow

in
g 

ch
ar

ac
te

ri
st

ic
s 

fo
r 

ea
ch

 
ou

tc
om

e:
•

 �D
os

e–
re

sp
on

se
 

as
so

ci
at

io
n

•
 �P

la
u

si
bl

e 
co

n
fo

u
n

d
in

g 
th

at
 w

ou
ld

 c
h

an
ge

 t
h

e 
ob

se
rv

ed
 e

ff
ec

t
•

 �S
tr

en
gt

h
 o

f 
as

so
ci

at
io

n

T
h

e 
fo

ll
ow

in
g 

ch
ar

ac
te

ri
st

ic
s 

sh
ou

ld
 b

e 
as

se
ss

ed
 i

f 
th

ey
 a

re
 

re
le

va
n

t 
to

 a
 p

ar
ti

cu
la

r 
SR

. 
T

h
ey

 a
re

 a
p

p
li

ed
 m

or
e 

of
te

n 
to

 e
vi

d
en

ce
 f

ro
m

 o
bs

er
va

ti
on

al
 

st
u

d
ie

s 
th

an
 t

o 
ev

id
en

ce
 f

ro
m

 
ra

n
d

om
iz

ed
 c

on
tr

ol
le

d
 t

ri
al

s.
•

 D
os

e–
re

sp
on

se
 a

ss
oc

ia
ti

on
.

•
 �P

la
u

si
bl

e 
co

n
fo

u
n

d
in

g 
th

at
 

w
ou

ld
 d

ec
re

as
e 

an
 o

bs
er

ve
d

 
ef

fe
ct

.
•

 S
tr

en
gt

h
 o

f 
as

so
ci

at
io

n
.

T
h

e 
qu

al
it

y 
as

se
ss

m
en

t 
sh

ou
ld

 
be

 g
u

id
ed

 b
y 

th
e 

ty
p

es
 o

f 
st

u
d

y 
d

es
ig

n
s 

in
cl

u
d

ed
 i

n
 t

h
e 

SR
. 

Fo
r 

bo
d

ie
s 

of
 e

vi
d

en
ce

 t
h

at
 i

n
cl

u
d

e 
ob

se
rv

at
io

n
al

 r
es

ea
rc

h
, a

ss
es

s 
th

e 
fo

ll
ow

in
g 

ch
ar

ac
te

ri
st

ic
s 

fo
r 

ea
ch

 
ou

tc
om

e:
•

 D
os

e–
re

sp
on

se
 a

ss
oc

ia
ti

on
.

•
 �P

la
u

si
bl

e 
co

n
fo

u
n

d
in

g 
th

at
 

w
ou

ld
 d

ec
re

as
e 

an
 o

bs
er

ve
d

 
ef

fe
ct

.
•

 S
tr

en
gt

h
 o

f 
as

so
ci

at
io

n
.

4.
1.

3 
Fo

r 
ea

ch
 o

u
tc

om
e 

sp
ec

if
ie

d
 i

n
 t

h
e 

p
ro

to
co

l, 
u

se
 c

on
si

st
en

t 
la

n
gu

ag
e 

to
 c

h
ar

ac
te

ri
ze

 t
h

e 
le

ve
l 

of
 c

on
fi

d
en

ce
 i

n
 t

h
e 

es
ti

m
at

es
 o

f 
th

e 
ef

fe
ct

 o
f 

an
 

in
te

rv
en

ti
on

T
h

e 
qu

al
it

y 
of

 e
vi

d
en

ce
 

re
ce

iv
es

 a
 s

in
gl

e 
gr

ad
e:

 h
ig

h
, 

m
od

er
at

e,
 l

ow
, o

r 
in

su
ff

ic
ie

n
t.

N
ot

 m
en

ti
on

ed
.

T
h

e 
qu

al
it

y 
of

 e
vi

d
en

ce
 r

ec
ei

ve
s 

a 
si

n
gl

e 
gr

ad
e:

 h
ig

h
, m

od
er

at
e,

 l
ow

, 
or

 v
er

y 
lo

w
. 

4.
2 

C
on

d
u

ct
 a

 q
u

al
it

at
iv

e 
sy

n
th

es
is

 
A

ll
 S

R
s 

sh
ou

ld
 i

n
cl

u
d

e 
a 

n
ar

ra
ti

ve
 s

yn
th

es
is

. P
ro

vi
d

es
 

gu
id

an
ce

 (
se

e 
be

lo
w

).

A
ll

 S
R

s 
sh

ou
ld

 i
n

cl
u

d
e 

a 
n

ar
ra

ti
ve

 s
yn

th
es

is
. P

ro
vi

d
es

 
gu

id
an

ce
 (

se
e 

be
lo

w
).

A
 n

ar
ra

ti
ve

 s
yn

th
es

is
 s

h
ou

ld
 b

e 
u

se
d

 w
h

er
e 

m
et

a-
an

al
ys

is
 i

s 
n

ot
 

fe
as

ib
le

 o
r 

n
ot

 s
en

si
bl

e.
 P

ro
vi

d
es

 
gu

id
an

ce
 o

n
 s

om
e 

el
em

en
ts

 (
se

e 
be

lo
w

).

co
nt

in
ue

d



Copyright © National Academy of Sciences. All rights reserved.

Finding What Works in Health Care:  Standards for Systematic Reviews

284

T
A

B
L

E
 F

-1
 C

on
ti

n
u

ed

St
an

d
ar

d
s 

an
d

 E
le

m
en

ts

A
ge

n
cy

 f
or

 H
ea

lt
h

ca
re

 
R

es
ea

rc
h

 a
n

d
 Q

u
al

it
y 

(A
H

R
Q

) 
E

ff
ec

ti
ve

 H
ea

lt
h

 C
ar

e 
P

ro
gr

am
C

en
tr

e 
fo

r 
R

ev
ie

w
s 

an
d

 
D

is
se

m
in

at
io

n
 (

C
R

D
)

T
h

e 
C

oc
h

ra
n

e 
C

ol
la

bo
ra

ti
on

4.
2.

1 
D

es
cr

ib
e 

th
e 

cl
in

ic
al

 
an

d
 m

et
h

od
ol

og
ic

al
 

ch
ar

ac
te

ri
st

ic
s 

of
 t

h
e 

in
cl

u
d

ed
 s

tu
d

ie
s,

 i
n

cl
u

d
in

g 
th

ei
r 

si
ze

, i
n

cl
u

si
on

 o
r 

ex
cl

u
si

on
 o

f 
im

p
or

ta
n

t 
su

bg
ro

u
p

s,
 t

im
el

in
es

s,
 a

n
d

 
ot

h
er

 r
el

ev
an

t 
fa

ct
or

s

Su
m

m
ar

iz
e 

th
e 

av
ai

la
bl

e 
ev

id
en

ce
 u

si
n

g 
P

IC
O

T
S 

d
om

ai
n

s 
in

 a
 s

u
m

m
ar

y 
ta

bl
e:

 
•

 �C
h

ar
ac

te
ri

st
ic

s 
of

 e
n

ro
ll

ed
 

p
op

u
la

ti
on

s.
 W

h
er

e 
p

os
si

bl
e,

 
d

es
cr

ib
e 

th
e 

p
ro

p
or

ti
on

 w
it

h 
im

p
or

ta
n

t 
ch

ar
ac

te
ri

st
ic

s 
(e

.g
., 

%
 o

ve
r 

ag
e 

65
) 

ra
th

er
 

th
an

 t
h

e 
ra

n
ge

.
•

 �G
en

er
al

 c
h

ar
ac

te
ri

st
ic

s 
of

 t
h

e 
in

te
rv

en
ti

on
.

•
 C

om
p

ar
at

or
s 

u
se

d
.

•
 �O

u
tc

om
es

 m
os

t 
fr

eq
u

en
tl

y 
re

p
or

te
d

. 
•

 R
an

ge
 o

f 
fo

ll
ow

-u
p

.

P
ro

vi
d

e 
a 

cl
ea

r 
d

es
cr

ip
ti

ve
 

su
m

m
ar

y 
of

 t
h

e 
in

cl
u

d
ed

 
st

u
d

ie
s,

 w
it

h
 d

et
ai

ls
 a

bo
u

t 
st

u
d

y 
ty

p
e,

 i
n

te
rv

en
ti

on
s,

 
n

u
m

be
r 

of
 p

ar
ti

ci
p

an
ts

, a
 

su
m

m
ar

y 
of

 p
ar

ti
ci

p
an

t 
ch

ar
ac

te
ri

st
ic

s,
 o

u
tc

om
es

, a
n

d
 

ou
tc

om
e 

m
ea

su
re

s.

R
ev

ie
w

 a
u

th
or

s 
sh

ou
ld

, a
s 

a 
m

in
im

u
m

, i
n

cl
u

d
e 

th
e 

fo
ll

ow
in

g 
in

 t
h

e 
ch

ar
ac

te
ri

st
ic

s 
of

 
in

cl
u

d
ed

 s
tu

d
ie

s 
ta

bl
e:

 m
et

h
od

s,
 

p
ar

ti
ci

p
an

ts
, i

n
te

rv
en

ti
on

, a
n

d
 

ou
tc

om
es

. W
h

er
e 

ap
p

ro
p

ri
at

e,
 

u
se

 a
n

 e
xt

ra
 f

ie
ld

 t
o 

p
ro

vi
d

e 
in

fo
rm

at
io

n
 a

bo
u

t 
th

e 
fu

n
d

in
g 

of
 

ea
ch

 s
tu

d
y.

 

4.
2.

2 
D

es
cr

ib
e 

th
e 

st
re

n
gt

h
s 

an
d

 l
im

it
at

io
n

s 
of

 i
n

d
iv

id
u

al
 s

tu
d

ie
s 

an
d

 
p

at
te

rn
s 

ac
ro

ss
 s

tu
d

ie
s

A
ss

es
s 

an
d

 d
oc

u
m

en
t 

d
ec

is
io

n
s 

on
 “

qu
al

it
y”

 a
n

d
 a

p
p

li
ca

bi
li

ty
 

of
 i

n
d

iv
id

u
al

 s
tu

d
ie

s,
 i

n
cl

u
d

in
g 

cr
it

er
ia

 f
or

 o
ve

ra
ll

 q
u

al
it

y 
as

se
ss

m
en

t.

R
ec

or
d

in
g 

th
e 

st
re

n
gt

h
s 

an
d

 
w

ea
kn

es
se

s 
of

 i
n

cl
u

d
ed

 s
tu

d
ie

s 
p

ro
vi

d
es

 a
n

 i
n

d
ic

at
io

n
 o

f 
w

h
et

h
er

 t
h

e 
re

su
lt

s 
h

av
e 

be
en

 
u

n
d

u
ly

 i
n

fl
u

en
ce

d
 b

y 
as

p
ec

ts
 

of
 s

tu
d

y 
d

es
ig

n
 o

r 
co

n
d

u
ct

. 

W
h

et
h

er
 t

h
e 

sy
n

th
es

is
 i

s 
qu

an
ti

ta
ti

ve
 o

r 
qu

al
it

at
iv

e,
 

m
et

h
od

ol
og

ic
al

 l
im

it
at

io
n

s 
ar

e 
d

es
cr

ib
ed

 i
n

 d
et

ai
l 

th
ro

u
gh

 
p

re
se

n
ta

ti
on

 o
f 

ri
sk

 o
f 

bi
as

 t
ab

le
s,

 
th

ro
u

gh
 w

ri
tt

en
 s

u
m

m
ar

ie
s 

of
 

ri
sk

 o
f 

bi
as

 a
ss

es
sm

en
ts

, a
n

d
 b

y 
fo

ot
n

ot
es

 i
n

 s
u

m
m

ar
y 

of
 f

in
d

in
gs

 
ta

bl
es

. 

4.
2.

3 
D

es
cr

ib
e,

 i
n

 p
la

in
 

te
rm

s,
 h

ow
 f

la
w

s 
in

 t
h

e 
d

es
ig

n
 o

r 
ex

ec
u

ti
on

 o
f 

th
e 

st
u

d
y 

(o
r 

gr
ou

p
s 

of
 s

tu
d

ie
s)

 
co

u
ld

 b
ia

s 
th

e 
re

su
lt

s,
 

ex
p

la
in

in
g 

th
e 

re
as

on
in

g 
be

h
in

d
 t

h
es

e 
ju

d
gm

en
ts

 

E
P

C
s 

d
es

cr
ib

e 
cr

it
er

ia
 f

or
 

as
se

ss
in

g 
ri

sk
 o

f 
bi

as
 o

f 
in

d
iv

id
u

al
 s

tu
d

ie
s,

 w
h

ic
h

, b
y 

d
ef

in
it

io
n

, d
es

cr
ib

es
 h

ow
 t

h
e 

st
u

d
y 

d
es

ig
n

 a
n

d
 e

xe
cu

ti
on

 
m

ay
 b

ia
s 

th
e 

re
su

lt
s.

A
ss

es
s 

th
e 

ri
sk

 o
f 

bi
as

 i
n 

in
cl

u
d

ed
 s

tu
d

ie
s 

ca
u

se
d

 b
y 

in
ad

eq
u

ac
ie

s 
in

 s
tu

d
y 

d
es

ig
n

, 
co

n
d

u
ct

, o
r 

an
al

ys
is

 t
h

at
 m

ay
 

h
av

e 
le

d
 t

o 
th

e 
tr

ea
tm

en
t 

ef
fe

ct
 

be
in

g 
ov

er
- 

or
 u

n
d

er
es

ti
m

at
ed

.

A
ss

es
s 

ri
sk

 o
f 

bi
as

 i
n

 a
ll

 s
tu

d
ie

s 
in

 a
 r

ev
ie

w
 i

rr
es

p
ec

ti
ve

 o
f 

th
e 

an
ti

ci
p

at
ed

 v
ar

ia
bi

li
ty

 i
n

 e
it

h
er

 
th

e 
re

su
lt

s 
or

 t
h

e 
va

li
d

it
y 

of
 t

h
e 

in
cl

u
d

ed
 s

tu
d

ie
s.

 

4.
2.

4 
D

es
cr

ib
e 

th
e 

re
la

ti
on

sh
ip

s 
be

tw
ee

n 
th

e 
ch

ar
ac

te
ri

st
ic

s 
of

 t
h

e 
in

d
iv

id
u

al
 s

tu
d

ie
s 

an
d

 
th

ei
r 

re
p

or
te

d
 f

in
d

in
gs

 a
n

d
 

p
at

te
rn

s 
ac

ro
ss

 s
tu

d
ie

s

E
P

C
s 

sh
ou

ld
 e

xp
lo

re
 

h
et

er
og

en
ei

ty
 o

f 
fi

n
d

in
gs

. T
h

ey
 

sh
ou

ld
 p

re
sp

ec
if

y 
su

ba
n

al
ys

es
 

or
 c

h
ar

ac
te

ri
st

ic
s 

by
 w

h
ic

h
 t

h
ey

 
an

al
yz

e 
h

et
er

og
en

ei
ty

, w
h

et
h

er
 

fo
r 

m
et

h
od

ol
og

ic
 h

et
er

og
en

ei
ty

 
or

 c
li

n
ic

al
 h

et
er

og
en

ei
ty

.

P
ro

vi
d

e 
an

 a
n

al
ys

is
 o

f 
th

e 
re

la
ti

on
sh

ip
s 

w
it

h
in

 a
n

d
 

be
tw

ee
n

 s
tu

d
ie

s.

O
rg

an
iz

in
g 

th
e 

st
u

d
ie

s 
in

to
 

gr
ou

p
in

gs
 o

r 
cl

u
st

er
s 

is
 

en
co

u
ra

ge
d

 (
e.

g.
, b

y 
in

te
rv

en
ti

on
 

ty
p

e,
 p

op
u

la
ti

on
 g

ro
u

p
s,

 s
et

ti
n

g,
 

et
c.

).
 

4.
2.

5 
D

is
cu

ss
 t

h
e 

re
le

va
n

ce
 

of
 i

n
d

iv
id

u
al

 s
tu

d
ie

s 
to

 t
h

e 
p

op
u

la
ti

on
s,

 c
om

p
ar

is
on

s,
 

co
in

te
rv

en
ti

on
s,

 s
et

ti
n

gs
, 

an
d

 o
u

tc
om

es
 o

r 
m

ea
su

re
s 

of
 i

n
te

re
st

E
P

C
s 

sh
ou

ld
 d

es
cr

ib
e 

th
e 

li
m

it
at

io
n

s 
of

 a
p

p
li

ca
bi

li
ty

 o
f 

a 
bo

d
y 

of
 e

vi
d

en
ce

 w
it

h
in

 t
h

e 
P

IC
O

S 
st

ru
ct

u
re

.

N
ot

 m
en

ti
on

ed
.

N
ot

 m
en

ti
on

ed
.

4.
3 

D
ec

id
e 

if
, 

in
 a

d
d

it
io

n
 

to
 a

 q
u

al
it

at
iv

e 
an

al
ys

is
, 

th
e 

sy
st

em
ic

 r
ev

ie
w

 w
il

l 
in

cl
u

d
e 

a 
q

u
an

ti
ta

ti
ve

 
an

al
ys

is
 (

m
et

a-
an

al
ys

is
)

M
et

a-
an

al
ys

is
 i

s 
ap

p
ro

p
ri

at
e 

if
 

co
m

bi
n

in
g 

st
u

d
ie

s 
w

il
l 

gi
ve

 a
 

m
ea

n
in

gf
u

l 
an

sw
er

 t
o 

a 
w

el
l-

fo
rm

u
la

te
d

 r
es

ea
rc

h
 q

u
es

ti
on

. 

T
h

e 
ap

p
ro

ac
h

 t
o 

qu
an

ti
ta

ti
ve

 
sy

n
th

es
is

 s
h

ou
ld

 b
e 

d
ec

id
ed

 a
t 

th
e 

ou
ts

et
 o

f 
th

e 
re

vi
ew

.

D
es

cr
ib

e 
w

h
y 

a 
m

et
a-

an
al

ys
is

 i
s 

ap
p

ro
p

ri
at

e.
 T

h
e 

ch
oi

ce
 o

f 
m

et
a-

an
al

ys
is

 m
et

h
od

 s
h

ou
ld

 b
e 

st
at

ed
, 

in
cl

u
d

in
g 

w
h

et
h

er
 a

 f
ix

ed
-e

ff
ec

t 
or

 
a 

ra
n

d
om

-e
ff

ec
ts

 m
od

el
 i

s 
u

se
d

.



Copyright © National Academy of Sciences. All rights reserved.

Finding What Works in Health Care:  Standards for Systematic Reviews

	 285

285

4.
2.

1 
D

es
cr

ib
e 

th
e 

cl
in

ic
al

 
an

d
 m

et
h

od
ol

og
ic

al
 

ch
ar

ac
te

ri
st

ic
s 

of
 t

h
e 

in
cl

u
d

ed
 s

tu
d

ie
s,

 i
n

cl
u

d
in

g 
th

ei
r 

si
ze

, i
n

cl
u

si
on

 o
r 

ex
cl

u
si

on
 o

f 
im

p
or

ta
n

t 
su

bg
ro

u
p

s,
 t

im
el

in
es

s,
 a

n
d

 
ot

h
er

 r
el

ev
an

t 
fa

ct
or

s

Su
m

m
ar

iz
e 

th
e 

av
ai

la
bl

e 
ev

id
en

ce
 u

si
n

g 
P

IC
O

T
S 

d
om

ai
n

s 
in

 a
 s

u
m

m
ar

y 
ta

bl
e:

 
•

 �C
h

ar
ac

te
ri

st
ic

s 
of

 e
n

ro
ll

ed
 

p
op

u
la

ti
on

s.
 W

h
er

e 
p

os
si

bl
e,

 
d

es
cr

ib
e 

th
e 

p
ro

p
or

ti
on

 w
it

h 
im

p
or

ta
n

t 
ch

ar
ac

te
ri

st
ic

s 
(e

.g
., 

%
 o

ve
r 

ag
e 

65
) 

ra
th

er
 

th
an

 t
h

e 
ra

n
ge

.
•

 �G
en

er
al

 c
h

ar
ac

te
ri

st
ic

s 
of

 t
h

e 
in

te
rv

en
ti

on
.

•
 C

om
p

ar
at

or
s 

u
se

d
.

•
 �O

u
tc

om
es

 m
os

t 
fr

eq
u

en
tl

y 
re

p
or

te
d

. 
•

 R
an

ge
 o

f 
fo

ll
ow

-u
p

.

P
ro

vi
d

e 
a 

cl
ea

r 
d

es
cr

ip
ti

ve
 

su
m

m
ar

y 
of

 t
h

e 
in

cl
u

d
ed

 
st

u
d

ie
s,

 w
it

h
 d

et
ai

ls
 a

bo
u

t 
st

u
d

y 
ty

p
e,

 i
n

te
rv

en
ti

on
s,

 
n

u
m

be
r 

of
 p

ar
ti

ci
p

an
ts

, a
 

su
m

m
ar

y 
of

 p
ar

ti
ci

p
an

t 
ch

ar
ac

te
ri

st
ic

s,
 o

u
tc

om
es

, a
n

d
 

ou
tc

om
e 

m
ea

su
re

s.

R
ev

ie
w

 a
u

th
or

s 
sh

ou
ld

, a
s 

a 
m

in
im

u
m

, i
n

cl
u

d
e 

th
e 

fo
ll

ow
in

g 
in

 t
h

e 
ch

ar
ac

te
ri

st
ic

s 
of

 
in

cl
u

d
ed

 s
tu

d
ie

s 
ta

bl
e:

 m
et

h
od

s,
 

p
ar

ti
ci

p
an

ts
, i

n
te

rv
en

ti
on

, a
n

d
 

ou
tc

om
es

. W
h

er
e 

ap
p

ro
p

ri
at

e,
 

u
se

 a
n

 e
xt

ra
 f

ie
ld

 t
o 

p
ro

vi
d

e 
in

fo
rm

at
io

n
 a

bo
u

t 
th

e 
fu

n
d

in
g 

of
 

ea
ch

 s
tu

d
y.

 

4.
2.

2 
D

es
cr

ib
e 

th
e 

st
re

n
gt

h
s 

an
d

 l
im

it
at

io
n

s 
of

 i
n

d
iv

id
u

al
 s

tu
d

ie
s 

an
d

 
p

at
te

rn
s 

ac
ro

ss
 s

tu
d

ie
s

A
ss

es
s 

an
d

 d
oc

u
m

en
t 

d
ec

is
io

n
s 

on
 “

qu
al

it
y”

 a
n

d
 a

p
p

li
ca

bi
li

ty
 

of
 i

n
d

iv
id

u
al

 s
tu

d
ie

s,
 i

n
cl

u
d

in
g 

cr
it

er
ia

 f
or

 o
ve

ra
ll

 q
u

al
it

y 
as

se
ss

m
en

t.

R
ec

or
d

in
g 

th
e 

st
re

n
gt

h
s 

an
d

 
w

ea
kn

es
se

s 
of

 i
n

cl
u

d
ed

 s
tu

d
ie

s 
p

ro
vi

d
es

 a
n

 i
n

d
ic

at
io

n
 o

f 
w

h
et

h
er

 t
h

e 
re

su
lt

s 
h

av
e 

be
en

 
u

n
d

u
ly

 i
n

fl
u

en
ce

d
 b

y 
as

p
ec

ts
 

of
 s

tu
d

y 
d

es
ig

n
 o

r 
co

n
d

u
ct

. 

W
h

et
h

er
 t

h
e 

sy
n

th
es

is
 i

s 
qu

an
ti

ta
ti

ve
 o

r 
qu

al
it

at
iv

e,
 

m
et

h
od

ol
og

ic
al

 l
im

it
at

io
n

s 
ar

e 
d

es
cr

ib
ed

 i
n

 d
et

ai
l 

th
ro

u
gh

 
p

re
se

n
ta

ti
on

 o
f 

ri
sk

 o
f 

bi
as

 t
ab

le
s,

 
th

ro
u

gh
 w

ri
tt

en
 s

u
m

m
ar

ie
s 

of
 

ri
sk

 o
f 

bi
as

 a
ss

es
sm

en
ts

, a
n

d
 b

y 
fo

ot
n

ot
es

 i
n

 s
u

m
m

ar
y 

of
 f

in
d

in
gs

 
ta

bl
es

. 

4.
2.

3 
D

es
cr

ib
e,

 i
n

 p
la

in
 

te
rm

s,
 h

ow
 f

la
w

s 
in

 t
h

e 
d

es
ig

n
 o

r 
ex

ec
u

ti
on

 o
f 

th
e 

st
u

d
y 

(o
r 

gr
ou

p
s 

of
 s

tu
d

ie
s)

 
co

u
ld

 b
ia

s 
th

e 
re

su
lt

s,
 

ex
p

la
in

in
g 

th
e 

re
as

on
in

g 
be

h
in

d
 t

h
es

e 
ju

d
gm

en
ts

 

E
P

C
s 

d
es

cr
ib

e 
cr

it
er

ia
 f

or
 

as
se

ss
in

g 
ri

sk
 o

f 
bi

as
 o

f 
in

d
iv

id
u

al
 s

tu
d

ie
s,

 w
h

ic
h

, b
y 

d
ef

in
it

io
n

, d
es

cr
ib

es
 h

ow
 t

h
e 

st
u

d
y 

d
es

ig
n

 a
n

d
 e

xe
cu

ti
on

 
m

ay
 b

ia
s 

th
e 

re
su

lt
s.

A
ss

es
s 

th
e 

ri
sk

 o
f 

bi
as

 i
n 

in
cl

u
d

ed
 s

tu
d

ie
s 

ca
u

se
d

 b
y 

in
ad

eq
u

ac
ie

s 
in

 s
tu

d
y 

d
es

ig
n

, 
co

n
d

u
ct

, o
r 

an
al

ys
is

 t
h

at
 m

ay
 

h
av

e 
le

d
 t

o 
th

e 
tr

ea
tm

en
t 

ef
fe

ct
 

be
in

g 
ov

er
- 

or
 u

n
d

er
es

ti
m

at
ed

.

A
ss

es
s 

ri
sk

 o
f 

bi
as

 i
n

 a
ll

 s
tu

d
ie

s 
in

 a
 r

ev
ie

w
 i

rr
es

p
ec

ti
ve

 o
f 

th
e 

an
ti

ci
p

at
ed

 v
ar

ia
bi

li
ty

 i
n

 e
it

h
er

 
th

e 
re

su
lt

s 
or

 t
h

e 
va

li
d

it
y 

of
 t

h
e 

in
cl

u
d

ed
 s

tu
d

ie
s.

 

4.
2.

4 
D

es
cr

ib
e 

th
e 

re
la

ti
on

sh
ip

s 
be

tw
ee

n 
th

e 
ch

ar
ac

te
ri

st
ic

s 
of

 t
h

e 
in

d
iv

id
u

al
 s

tu
d

ie
s 

an
d

 
th

ei
r 

re
p

or
te

d
 f

in
d

in
gs

 a
n

d
 

p
at

te
rn

s 
ac

ro
ss

 s
tu

d
ie

s

E
P

C
s 

sh
ou

ld
 e

xp
lo

re
 

h
et

er
og

en
ei

ty
 o

f 
fi

n
d

in
gs

. T
h

ey
 

sh
ou

ld
 p

re
sp

ec
if

y 
su

ba
n

al
ys

es
 

or
 c

h
ar

ac
te

ri
st

ic
s 

by
 w

h
ic

h
 t

h
ey

 
an

al
yz

e 
h

et
er

og
en

ei
ty

, w
h

et
h

er
 

fo
r 

m
et

h
od

ol
og

ic
 h

et
er

og
en

ei
ty

 
or

 c
li

n
ic

al
 h

et
er

og
en

ei
ty

.

P
ro

vi
d

e 
an

 a
n

al
ys

is
 o

f 
th

e 
re

la
ti

on
sh

ip
s 

w
it

h
in

 a
n

d
 

be
tw

ee
n

 s
tu

d
ie

s.

O
rg

an
iz

in
g 

th
e 

st
u

d
ie

s 
in

to
 

gr
ou

p
in

gs
 o

r 
cl

u
st

er
s 

is
 

en
co

u
ra

ge
d

 (
e.

g.
, b

y 
in

te
rv

en
ti

on
 

ty
p

e,
 p

op
u

la
ti

on
 g

ro
u

p
s,

 s
et

ti
n

g,
 

et
c.

).
 

4.
2.

5 
D

is
cu

ss
 t

h
e 

re
le

va
n

ce
 

of
 i

n
d

iv
id

u
al

 s
tu

d
ie

s 
to

 t
h

e 
p

op
u

la
ti

on
s,

 c
om

p
ar

is
on

s,
 

co
in

te
rv

en
ti

on
s,

 s
et

ti
n

gs
, 

an
d

 o
u

tc
om

es
 o

r 
m

ea
su

re
s 

of
 i

n
te

re
st

E
P

C
s 

sh
ou

ld
 d

es
cr

ib
e 

th
e 

li
m

it
at

io
n

s 
of

 a
p

p
li

ca
bi

li
ty

 o
f 

a 
bo

d
y 

of
 e

vi
d

en
ce

 w
it

h
in

 t
h

e 
P

IC
O

S 
st

ru
ct

u
re

.

N
ot

 m
en

ti
on

ed
.

N
ot

 m
en

ti
on

ed
.

4.
3 

D
ec

id
e 

if
, 

in
 a

d
d

it
io

n
 

to
 a

 q
u

al
it

at
iv

e 
an

al
ys

is
, 

th
e 

sy
st

em
ic

 r
ev

ie
w

 w
il

l 
in

cl
u

d
e 

a 
q

u
an

ti
ta

ti
ve

 
an

al
ys

is
 (

m
et

a-
an

al
ys

is
)

M
et

a-
an

al
ys

is
 i

s 
ap

p
ro

p
ri

at
e 

if
 

co
m

bi
n

in
g 

st
u

d
ie

s 
w

il
l 

gi
ve

 a
 

m
ea

n
in

gf
u

l 
an

sw
er

 t
o 

a 
w

el
l-

fo
rm

u
la

te
d

 r
es

ea
rc

h
 q

u
es

ti
on

. 

T
h

e 
ap

p
ro

ac
h

 t
o 

qu
an

ti
ta

ti
ve

 
sy

n
th

es
is

 s
h

ou
ld

 b
e 

d
ec

id
ed

 a
t 

th
e 

ou
ts

et
 o

f 
th

e 
re

vi
ew

.

D
es

cr
ib

e 
w

h
y 

a 
m

et
a-

an
al

ys
is

 i
s 

ap
p

ro
p

ri
at

e.
 T

h
e 

ch
oi

ce
 o

f 
m

et
a-

an
al

ys
is

 m
et

h
od

 s
h

ou
ld

 b
e 

st
at

ed
, 

in
cl

u
d

in
g 

w
h

et
h

er
 a

 f
ix

ed
-e

ff
ec

t 
or

 
a 

ra
n

d
om

-e
ff

ec
ts

 m
od

el
 i

s 
u

se
d

.

co
nt

in
ue

d



Copyright © National Academy of Sciences. All rights reserved.

Finding What Works in Health Care:  Standards for Systematic Reviews

286

T
A

B
L

E
 F

-1
 C

on
ti

n
u

ed

St
an

d
ar

d
s 

an
d

 E
le

m
en

ts

A
ge

n
cy

 f
or

 H
ea

lt
h

ca
re

 
R

es
ea

rc
h

 a
n

d
 Q

u
al

it
y 

(A
H

R
Q

) 
E

ff
ec

ti
ve

 H
ea

lt
h

 C
ar

e 
P

ro
gr

am
C

en
tr

e 
fo

r 
R

ev
ie

w
s 

an
d

 
D

is
se

m
in

at
io

n
 (

C
R

D
)

T
h

e 
C

oc
h

ra
n

e 
C

ol
la

bo
ra

ti
on

M
et

a-
an

al
ys

is
 i

s 
n

ot
 a

lw
ay

s 
p

os
si

bl
e 

or
 s

en
si

bl
e.

 T
h

e 
ty

p
e 

of
 s

yn
th

es
is

 d
ep

en
d

s 
on

 t
h

e 
ty

p
e 

of
 q

u
es

ti
on

 p
os

ed
 a

n
d

 
th

e 
ty

p
e 

of
 s

tu
d

ie
s 

th
at

 a
re

 
av

ai
la

bl
e.

 I
n

it
ia

l 
d

es
cr

ip
ti

ve
 

p
h

as
e 

of
 s

yn
th

es
is

 w
il

l 
be

 
h

el
p

fu
l 

in
 c

on
fi

rm
in

g 
th

at
 

st
u

d
ie

s 
ar

e 
si

m
il

ar
 a

n
d

 r
el

ia
bl

e 
en

ou
gh

 t
o 

sy
n

th
es

iz
e 

an
d

 t
h

at
 

it
 i

s 
ap

p
ro

p
ri

at
e 

to
 p

oo
l 

re
su

lt
s.

4.
3.

1 
E

xp
la

in
 w

h
y 

a 
p

oo
le

d
 

es
ti

m
at

e 
m

ig
h

t 
be

 u
se

fu
l 

to
 

d
ec

is
io

n
 m

ak
er

s 

A
u

th
or

s 
sh

ou
ld

 e
xp

la
in

 t
h

e 
re

as
on

 a
 c

om
bi

n
ed

 e
st

im
at

e 
m

ig
h

t 
be

 u
se

fu
l 

to
 d

ec
is

io
n 

m
ak

er
s.

N
ot

 m
en

ti
on

ed
. 

N
ot

 m
en

ti
on

ed
.

4.
4 

If
 c

on
d

u
ct

in
g 

a 
m

et
a-

an
al

ys
is

, 
th

en
 d

o 
th

e 
fo

ll
ow

in
g:

P
ro

vi
d

es
 g

u
id

an
ce

 o
n 

co
n

d
u

ct
in

g 
a 

m
et

a-
an

al
ys

is
  

(s
ee

 b
el

ow
).

P
ro

vi
d

es
 g

u
id

an
ce

 o
n 

co
n

d
u

ct
in

g 
a 

m
et

a-
an

al
ys

is
 

(s
ee

 b
el

ow
).

P
ro

vi
d

es
 g

u
id

an
ce

 o
n

 c
on

d
u

ct
in

g 
a 

m
et

a-
an

al
ys

is
 (

se
e 

be
lo

w
).

4.
4.

1 
U

se
 e

xp
er

t 
m

et
h

od
ol

og
is

ts
 t

o 
d

ev
el

op
, 

ex
ec

u
te

, a
n

d
 p

ee
r 

re
vi

ew
 t

h
e 

m
et

a-
an

al
ys

es

R
ev

ie
w

 t
ea

m
 m

u
st

 i
n

cl
u

d
e 

an
 i

n
d

iv
id

u
al

 w
it

h
 s

ta
ti

st
ic

al
 

ex
p

er
ti

se
. A

 p
ee

r 
re

vi
ew

er
 w

it
h 

st
at

is
ti

ca
l 

ex
p

er
ti

se
 s

h
ou

ld
 b

e 
in

vi
te

d
 a

s 
ap

p
ro

p
ri

at
e.

T
h

e 
re

vi
ew

 t
ea

m
 s

h
ou

ld
 i

d
ea

ll
y 

in
cl

u
d

e 
ex

p
er

ti
se

 i
n

 s
ta

ti
st

ic
s.

 
T

h
e 

te
am

 m
ay

 w
is

h
 t

o 
se

ek
 

ad
vi

ce
 f

ro
m

 m
et

h
od

ol
og

ic
al

 
ex

p
er

ts
 f

or
m

al
ly

 t
h

ro
u

gh
 a

n 
ad

vi
so

ry
 g

ro
u

p
, o

r 
in

fo
rm

al
ly

.

R
ev

ie
w

 t
ea

m
s 

m
u

st
 i

n
cl

u
d

e,
 

or
 h

av
e 

ac
ce

ss
 t

o,
 e

xp
er

ti
se

 i
n 

sy
st

em
at

ic
 r

ev
ie

w
 m

et
h

od
ol

og
y 

(i
n

cl
u

d
in

g 
st

at
is

ti
ca

l 
ex

p
er

ti
se

).
 

4.
4.

2 
A

d
d

re
ss

 t
h

e 
h

et
er

og
en

ei
ty

 a
m

on
g 

st
u

d
y 

ef
fe

ct
s

E
va

lu
at

e 
th

e 
am

ou
n

t 
of

 
h

et
er

og
en

ei
ty

 f
or

 e
ac

h
 m

et
a-

an
al

ys
is

. E
xp

lo
re

 s
ta

ti
st

ic
al

 
h

et
er

og
en

ei
ty

 u
si

n
g 

su
bg

ro
u

p 
an

al
ys

is
 o

r 
m

et
a-

re
gr

es
si

on
 o

r 
se

n
si

ti
vi

ty
 a

n
al

ys
es

.

V
ar

ia
ti

on
 i

n
 r

es
u

lt
s 

ac
ro

ss
 

st
u

d
ie

s 
sh

ou
ld

 b
e 

in
ve

st
ig

at
ed

 
in

fo
rm

al
ly

 b
y 

vi
su

al
 

ex
am

in
at

io
n

 o
f 

th
e 

fo
re

st
 p

lo
t, 

te
st

ed
 u

si
n

g 
ch

i 
sq

u
ar

e 
te

st
 o

r 
Q

 s
ta

ti
st

ic
, q

u
an

ti
fi

ed
 u

si
n

g 
th

e 
I 

sq
u

ar
ed

 s
ta

ti
st

ic
. I

f 
st

at
is

ti
ca

l 
h

et
er

og
en

ei
ty

 i
s 

ob
se

rv
ed

, 
th

en
 t

h
e 

p
os

si
bl

e 
re

as
on

s 
fo

r 
d

if
fe

re
n

ce
s 

sh
ou

ld
 b

e 
ex

p
lo

re
d

. 
T

h
e 

in
fl

u
en

ce
 o

f 
p

at
ie

n
t-

le
ve

l 
ch

ar
ac

te
ri

st
ic

s 
or

 i
ss

u
es

 r
el

at
ed

 
to

 e
qu

it
y 

ca
n

 a
ls

o 
be

 e
xp

lo
re

d
 

th
ro

u
gh

 s
u

bg
ro

u
p

 a
n

al
ys

es
, 

m
et

a-
re

gr
es

si
on

, o
r 

ot
h

er
 

m
od

el
in

g 
ap

p
ro

ac
h

es
.

It
 i

s 
im

p
or

ta
n

t 
to

 c
on

si
d

er
 t

o 
w

h
at

 
ex

te
n

t 
th

e 
re

su
lt

s 
of

 s
tu

d
ie

s 
ar

e 
co

n
si

st
en

t.
 A

 s
ta

ti
st

ic
al

 t
es

t 
fo

r 
h

et
er

og
en

ei
ty

 i
s 

av
ai

la
bl

e,
 b

u
t 

a 
u

se
fu

l 
st

at
is

ti
c 

fo
r 

qu
an

ti
fy

in
g 

in
co

n
si

st
en

cy
 i

s 
I2 .

 I
t 

is
 c

le
ar

ly
 o

f 
in

te
re

st
 t

o 
d

et
er

m
in

e 
th

e 
ca

u
se

s 
of

 h
et

er
og

en
ei

ty
 a

m
on

g 
re

su
lt

s 
of

 
st

u
d

ie
s.

 H
ow

ev
er

, m
os

t 
C

oc
h

ra
n

e 
re

vi
ew

s 
d

o 
n

ot
 h

av
e 

en
ou

gh
 

st
u

d
ie

s 
to

 a
ll

ow
 t

h
e 

re
li

ab
le

 
in

ve
st

ig
at

io
n

 o
f 

th
e 

re
as

on
s 

fo
r 

h
et

er
og

en
ei

ty
. 

4.
4.

3 
A

cc
om

p
an

y 
al

l 
es

ti
m

at
es

 w
it

h
 m

ea
su

re
s 

of
 

st
at

is
ti

ca
l 

u
n

ce
rt

ai
n

ty

A
p

p
ro

p
ri

at
e 

m
ea

su
re

s 
of

 
va

ri
an

ce
 s

h
ou

ld
 b

e 
in

cl
u

d
ed

 
w

it
h

 p
oi

n
t 

es
ti

m
at

es
 f

ro
m

 
m

et
a-

an
al

ys
es

.

R
es

u
lt

s 
sh

ou
ld

 b
e 

ex
p

re
ss

ed
 a

s 
p

oi
n

t 
es

ti
m

at
es

 t
og

et
h

er
 w

it
h 

as
so

ci
at

ed
 c

on
fi

d
en

ce
 i

n
te

rv
al

s 
an

d
 e

xa
ct

 p
-v

al
u

es
.

R
es

u
lt

s 
sh

ou
ld

 a
lw

ay
s 

be
 

ac
co

m
p

an
ie

d
 b

y 
a 

m
ea

su
re

 
of

 u
n

ce
rt

ai
n

ty
, s

u
ch

 a
s 

a 
95

%
 

co
n

fi
d

en
ce

 i
n

te
rv

al
. 

4.
4.

4 
A

ss
es

s 
th

e 
se

n
si

ti
vi

ty
 

of
 c

on
cl

u
si

on
s 

to
 c

h
an

ge
s 

in
 

th
e 

p
ro

to
co

l, 
as

su
m

p
ti

on
s,

 
an

d
 s

tu
d

y 
se

le
ct

io
n 

(s
en

si
ti

vi
ty

 a
n

al
ys

is
)

Se
n

si
ti

vi
ty

 a
n

al
ys

is
 s

h
ou

ld
 b

e 
co

n
d

u
ct

ed
 t

o 
in

ve
st

ig
at

e 
th

e 
ro

bu
st

n
es

s 
of

 t
h

e 
re

su
lt

s.

Se
n

si
ti

vi
ty

 a
n

al
ys

es
 s

h
ou

ld
 b

e 
u

se
d

 t
o 

ex
p

lo
re

 t
h

e 
ro

bu
st

n
es

s 
of

 t
h

e 
m

ai
n

 m
et

a-
an

al
ys

is
 b

y 
re

p
ea

ti
n

g 
th

e 
an

al
ys

es
 a

ft
er

 
h

av
in

g 
m

ad
e 

so
m

e 
ch

an
ge

s 
to

 
th

e 
d

at
a 

or
 m

et
h

od
s.

Se
n

si
ti

vi
ty

 a
n

al
ys

es
 s

h
ou

ld
 b

e 
u

se
d

 t
o 

ex
am

in
e 

w
h

et
h

er
 o

ve
ra

ll
 

fi
n

d
in

gs
 a

re
 r

ob
u

st
 t

o 
p

ot
en

ti
al

ly
 

in
fl

u
en

ti
al

 d
ec

is
io

n
s.

 

N
O

T
E

S:
 S

om
e 

in
fo

rm
at

io
n

 o
n

 A
H

R
Q

-,
 C

R
D

-,
 a

n
d

 C
oc

h
ra

n
e-

re
co

m
m

en
d

ed
 m

et
h

od
s 

w
as

 p
ro

vi
d

ed
 v

ia
 p

er
so

n
al

 c
om

m
u

n
ic

at
io

n
 w

it
h 

St
ep

h
an

ie
 C

h
an

g,
 E

P
C

 P
ro

gr
am

 T
as

k 
O

rd
er

 O
ff

ic
er

, A
H

R
Q

 (
O

ct
ob

er
 5

, 2
01

0)
; L

es
le

y 
St

ew
ar

t,
 D

ir
ec

to
r,

 C
R

D
 (

O
ct

ob
er

 1
4,

 2
01

0)
; a

n
d

 
Ju

li
an

 H
ig

gi
n

s,
 S

en
io

r 
St

at
is

ti
ci

an
, M

R
C

 B
io

st
at

is
ti

cs
 U

n
it

, I
n

st
it

u
te

 o
f 

P
u

bl
ic

 H
ea

lt
h

, U
n

iv
er

si
ty

 o
f 

C
am

br
id

ge
 (

O
ct

ob
er

 4
, 2

01
0)

. T
h

e 
or

d
er

 o
f 

th
e 

st
an

d
ar

d
s 

d
oe

s 
n

ot
 i

n
d

ic
at

e 
th

e 
se

qu
en

ce
 i

n
 w

h
ic

h
 t

h
ey

 a
re

 c
ar

ri
ed

 o
u

t.



Copyright © National Academy of Sciences. All rights reserved.

Finding What Works in Health Care:  Standards for Systematic Reviews

	 287

287

M
et

a-
an

al
ys

is
 i

s 
n

ot
 a

lw
ay

s 
p

os
si

bl
e 

or
 s

en
si

bl
e.

 T
h

e 
ty

p
e 

of
 s

yn
th

es
is

 d
ep

en
d

s 
on

 t
h

e 
ty

p
e 

of
 q

u
es

ti
on

 p
os

ed
 a

n
d

 
th

e 
ty

p
e 

of
 s

tu
d

ie
s 

th
at

 a
re

 
av

ai
la

bl
e.

 I
n

it
ia

l 
d

es
cr

ip
ti

ve
 

p
h

as
e 

of
 s

yn
th

es
is

 w
il

l 
be

 
h

el
p

fu
l 

in
 c

on
fi

rm
in

g 
th

at
 

st
u

d
ie

s 
ar

e 
si

m
il

ar
 a

n
d

 r
el

ia
bl

e 
en

ou
gh

 t
o 

sy
n

th
es

iz
e 

an
d

 t
h

at
 

it
 i

s 
ap

p
ro

p
ri

at
e 

to
 p

oo
l 

re
su

lt
s.

4.
3.

1 
E

xp
la

in
 w

h
y 

a 
p

oo
le

d
 

es
ti

m
at

e 
m

ig
h

t 
be

 u
se

fu
l 

to
 

d
ec

is
io

n
 m

ak
er

s 

A
u

th
or

s 
sh

ou
ld

 e
xp

la
in

 t
h

e 
re

as
on

 a
 c

om
bi

n
ed

 e
st

im
at

e 
m

ig
h

t 
be

 u
se

fu
l 

to
 d

ec
is

io
n 

m
ak

er
s.

N
ot

 m
en

ti
on

ed
. 

N
ot

 m
en

ti
on

ed
.

4.
4 

If
 c

on
d

u
ct

in
g 

a 
m

et
a-

an
al

ys
is

, 
th

en
 d

o 
th

e 
fo

ll
ow

in
g:

P
ro

vi
d

es
 g

u
id

an
ce

 o
n 

co
n

d
u

ct
in

g 
a 

m
et

a-
an

al
ys

is
  

(s
ee

 b
el

ow
).

P
ro

vi
d

es
 g

u
id

an
ce

 o
n 

co
n

d
u

ct
in

g 
a 

m
et

a-
an

al
ys

is
 

(s
ee

 b
el

ow
).

P
ro

vi
d

es
 g

u
id

an
ce

 o
n

 c
on

d
u

ct
in

g 
a 

m
et

a-
an

al
ys

is
 (

se
e 

be
lo

w
).

4.
4.

1 
U

se
 e

xp
er

t 
m

et
h

od
ol

og
is

ts
 t

o 
d

ev
el

op
, 

ex
ec

u
te

, a
n

d
 p

ee
r 

re
vi

ew
 t

h
e 

m
et

a-
an

al
ys

es

R
ev

ie
w

 t
ea

m
 m

u
st

 i
n

cl
u

d
e 

an
 i

n
d

iv
id

u
al

 w
it

h
 s

ta
ti

st
ic

al
 

ex
p

er
ti

se
. A

 p
ee

r 
re

vi
ew

er
 w

it
h 

st
at

is
ti

ca
l 

ex
p

er
ti

se
 s

h
ou

ld
 b

e 
in

vi
te

d
 a

s 
ap

p
ro

p
ri

at
e.

T
h

e 
re

vi
ew

 t
ea

m
 s

h
ou

ld
 i

d
ea

ll
y 

in
cl

u
d

e 
ex

p
er

ti
se

 i
n

 s
ta

ti
st

ic
s.

 
T

h
e 

te
am

 m
ay

 w
is

h
 t

o 
se

ek
 

ad
vi

ce
 f

ro
m

 m
et

h
od

ol
og

ic
al

 
ex

p
er

ts
 f

or
m

al
ly

 t
h

ro
u

gh
 a

n 
ad

vi
so

ry
 g

ro
u

p
, o

r 
in

fo
rm

al
ly

.

R
ev

ie
w

 t
ea

m
s 

m
u

st
 i

n
cl

u
d

e,
 

or
 h

av
e 

ac
ce

ss
 t

o,
 e

xp
er

ti
se

 i
n 

sy
st

em
at

ic
 r

ev
ie

w
 m

et
h

od
ol

og
y 

(i
n

cl
u

d
in

g 
st

at
is

ti
ca

l 
ex

p
er

ti
se

).
 

4.
4.

2 
A

d
d

re
ss

 t
h

e 
h

et
er

og
en

ei
ty

 a
m

on
g 

st
u

d
y 

ef
fe

ct
s

E
va

lu
at

e 
th

e 
am

ou
n

t 
of

 
h

et
er

og
en

ei
ty

 f
or

 e
ac

h
 m

et
a-

an
al

ys
is

. E
xp

lo
re

 s
ta

ti
st

ic
al

 
h

et
er

og
en

ei
ty

 u
si

n
g 

su
bg

ro
u

p 
an

al
ys

is
 o

r 
m

et
a-

re
gr

es
si

on
 o

r 
se

n
si

ti
vi

ty
 a

n
al

ys
es

.

V
ar

ia
ti

on
 i

n
 r

es
u

lt
s 

ac
ro

ss
 

st
u

d
ie

s 
sh

ou
ld

 b
e 

in
ve

st
ig

at
ed

 
in

fo
rm

al
ly

 b
y 

vi
su

al
 

ex
am

in
at

io
n

 o
f 

th
e 

fo
re

st
 p

lo
t, 

te
st

ed
 u

si
n

g 
ch

i 
sq

u
ar

e 
te

st
 o

r 
Q

 s
ta

ti
st

ic
, q

u
an

ti
fi

ed
 u

si
n

g 
th

e 
I 

sq
u

ar
ed

 s
ta

ti
st

ic
. I

f 
st

at
is

ti
ca

l 
h

et
er

og
en

ei
ty

 i
s 

ob
se

rv
ed

, 
th

en
 t

h
e 

p
os

si
bl

e 
re

as
on

s 
fo

r 
d

if
fe

re
n

ce
s 

sh
ou

ld
 b

e 
ex

p
lo

re
d

. 
T

h
e 

in
fl

u
en

ce
 o

f 
p

at
ie

n
t-

le
ve

l 
ch

ar
ac

te
ri

st
ic

s 
or

 i
ss

u
es

 r
el

at
ed

 
to

 e
qu

it
y 

ca
n

 a
ls

o 
be

 e
xp

lo
re

d
 

th
ro

u
gh

 s
u

bg
ro

u
p

 a
n

al
ys

es
, 

m
et

a-
re

gr
es

si
on

, o
r 

ot
h

er
 

m
od

el
in

g 
ap

p
ro

ac
h

es
.

It
 i

s 
im

p
or

ta
n

t 
to

 c
on

si
d

er
 t

o 
w

h
at

 
ex

te
n

t 
th

e 
re

su
lt

s 
of

 s
tu

d
ie

s 
ar

e 
co

n
si

st
en

t.
 A

 s
ta

ti
st

ic
al

 t
es

t 
fo

r 
h

et
er

og
en

ei
ty

 i
s 

av
ai

la
bl

e,
 b

u
t 

a 
u

se
fu

l 
st

at
is

ti
c 

fo
r 

qu
an

ti
fy

in
g 

in
co

n
si

st
en

cy
 i

s 
I2 .

 I
t 

is
 c

le
ar

ly
 o

f 
in

te
re

st
 t

o 
d

et
er

m
in

e 
th

e 
ca

u
se

s 
of

 h
et

er
og

en
ei

ty
 a

m
on

g 
re

su
lt

s 
of

 
st

u
d

ie
s.

 H
ow

ev
er

, m
os

t 
C

oc
h

ra
n

e 
re

vi
ew

s 
d

o 
n

ot
 h

av
e 

en
ou

gh
 

st
u

d
ie

s 
to

 a
ll

ow
 t

h
e 

re
li

ab
le

 
in

ve
st

ig
at

io
n

 o
f 

th
e 

re
as

on
s 

fo
r 

h
et

er
og

en
ei

ty
. 

4.
4.

3 
A

cc
om

p
an

y 
al

l 
es

ti
m

at
es

 w
it

h
 m

ea
su

re
s 

of
 

st
at

is
ti

ca
l 

u
n

ce
rt

ai
n

ty

A
p

p
ro

p
ri

at
e 

m
ea

su
re

s 
of

 
va

ri
an

ce
 s

h
ou

ld
 b

e 
in

cl
u

d
ed

 
w

it
h

 p
oi

n
t 

es
ti

m
at

es
 f

ro
m

 
m

et
a-

an
al

ys
es

.

R
es

u
lt

s 
sh

ou
ld

 b
e 

ex
p

re
ss

ed
 a

s 
p

oi
n

t 
es

ti
m

at
es

 t
og

et
h

er
 w

it
h 

as
so

ci
at

ed
 c

on
fi

d
en

ce
 i

n
te

rv
al

s 
an

d
 e

xa
ct

 p
-v

al
u

es
.

R
es

u
lt

s 
sh

ou
ld

 a
lw

ay
s 

be
 

ac
co

m
p

an
ie

d
 b

y 
a 

m
ea

su
re

 
of

 u
n

ce
rt

ai
n

ty
, s

u
ch

 a
s 

a 
95

%
 

co
n

fi
d

en
ce

 i
n

te
rv

al
. 

4.
4.

4 
A

ss
es

s 
th

e 
se

n
si

ti
vi

ty
 

of
 c

on
cl

u
si

on
s 

to
 c

h
an

ge
s 

in
 

th
e 

p
ro

to
co

l, 
as

su
m

p
ti

on
s,

 
an

d
 s

tu
d

y 
se

le
ct

io
n 

(s
en

si
ti

vi
ty

 a
n

al
ys

is
)

Se
n

si
ti

vi
ty

 a
n

al
ys

is
 s

h
ou

ld
 b

e 
co

n
d

u
ct

ed
 t

o 
in

ve
st

ig
at

e 
th

e 
ro

bu
st

n
es

s 
of

 t
h

e 
re

su
lt

s.

Se
n

si
ti

vi
ty

 a
n

al
ys

es
 s

h
ou

ld
 b

e 
u

se
d

 t
o 

ex
p

lo
re

 t
h

e 
ro

bu
st

n
es

s 
of

 t
h

e 
m

ai
n

 m
et

a-
an

al
ys

is
 b

y 
re

p
ea

ti
n

g 
th

e 
an

al
ys

es
 a

ft
er

 
h

av
in

g 
m

ad
e 

so
m

e 
ch

an
ge

s 
to

 
th

e 
d

at
a 

or
 m

et
h

od
s.

Se
n

si
ti

vi
ty

 a
n

al
ys

es
 s

h
ou

ld
 b

e 
u

se
d

 t
o 

ex
am

in
e 

w
h

et
h

er
 o

ve
ra

ll
 

fi
n

d
in

gs
 a

re
 r

ob
u

st
 t

o 
p

ot
en

ti
al

ly
 

in
fl

u
en

ti
al

 d
ec

is
io

n
s.

 

N
O

T
E

S:
 S

om
e 

in
fo

rm
at

io
n

 o
n

 A
H

R
Q

-,
 C

R
D

-,
 a

n
d

 C
oc

h
ra

n
e-

re
co

m
m

en
d

ed
 m

et
h

od
s 

w
as

 p
ro

vi
d

ed
 v

ia
 p

er
so

n
al

 c
om

m
u

n
ic

at
io

n
 w

it
h 

St
ep

h
an

ie
 C

h
an

g,
 E

P
C

 P
ro

gr
am

 T
as

k 
O

rd
er

 O
ff

ic
er

, A
H

R
Q

 (
O

ct
ob

er
 5

, 2
01

0)
; L

es
le

y 
St

ew
ar

t,
 D

ir
ec

to
r,

 C
R

D
 (

O
ct

ob
er

 1
4,

 2
01

0)
; a

n
d

 
Ju

li
an

 H
ig

gi
n

s,
 S

en
io

r 
St

at
is

ti
ci

an
, M

R
C

 B
io

st
at

is
ti

cs
 U

n
it

, I
n

st
it

u
te

 o
f 

P
u

bl
ic

 H
ea

lt
h

, U
n

iv
er

si
ty

 o
f 

C
am

br
id

ge
 (

O
ct

ob
er

 4
, 2

01
0)

. T
h

e 
or

d
er

 o
f 

th
e 

st
an

d
ar

d
s 

d
oe

s 
n

ot
 i

n
d

ic
at

e 
th

e 
se

qu
en

ce
 i

n
 w

h
ic

h
 t

h
ey

 a
re

 c
ar

ri
ed

 o
u

t.



Copyright © National Academy of Sciences. All rights reserved.

Finding What Works in Health Care:  Standards for Systematic Reviews

288	 FINDING WHAT WORKS IN HEALTH CARE

REFERENCES

Atkins, D., S. Chang, G. Gartlehner, D. I. Buckley, E. P. Whitlock, E. Berliner, and D. 
Matchar. 2010. Assessing the applicability of studies when comparing medical 
interventions. In Methods guide for comparative effectiveness reviews, edited by 
Agency for Healthcare Research and Quality. http://www.effectivehealthcare.
ahrq.gov/index.cfm/search-for-guides-reviews-and-reports/?productid=603&
pageaction=displayproduct (accessed January 19, 2011).

Chou, R., N. Aronson, D. Atkins, A. S. Ismaila, P. Santaguida, D. H. Smith, E. Whitlock,  
T. J. Wilt, and D. Moher. 2010. AHRQ series paper 4: Assessing harms when com-
paring medical interventions: AHRQ and the Effective Health Care Program. 
Journal of Clinical Epidemiology 63(5):502–512.

CRD (Centre for Reviews and Dissemination). 2009. Systematic reviews: CRD’s guidance 
for undertaking reviews in health care. York, UK: York Publishing Services, Ltd.

Fu, R., G. Gartlehner, M. Grant, T. Shamliyan, A. Sedrakyan, T. J. Wilt, L. Griffith, 
M. Oremus, P. Raina, A. Ismaila, P. Santaguida, J. Lau, and T. A. Trikalinos. 
2010. Conducting quantitative synthesis when comparing medical interventions: 
AHRQ and the Effective Health Care Program. In Methods guide for compara-
tive effectiveness reviews, edited by Agency for Healthcare Research and Qual-
ity. http://www.effectivehealthcare.ahrq.gov/index.cfm/search-for-guides-
reviews-and-reports/?pageaction=displayProduct&productID=554 (accessed 
January 19, 2011). 

Helfand, M., and H. Balshem. 2010. AHRQ series paper 2: Principles for develop-
ing guidance: AHRQ and the Effective Health Care Program. Journal of Clinical 
Epidemiology 63(5):484–490.

Higgins, J. P. T., and S. Green, eds. 2008. Cochrane handbook for systematic reviews of 
interventions. Chichester, UK: John Wiley & Sons.

Norris, S., D. Atkins, W. Bruening, S. Fox, E. Johnson, R. Kane, S. C. Morton, 
M. Oremus, M. Ospina, G. Randhawa, K. Schoelles, P. Shekelle, and M. 
Viswanathan. 2010. Selecting observational studies for comparing medical inter-
ventions. In Methods guide for comparative effectiveness reviews, edited by Agency 
for Healthcare Research and Quality. http://www.effectivehealthcare.ahrq.gov/
index.cfm/search-for-guides-reviews-and-reports/?pageaction=displayProduct 
&productID=454 (accessed January 19, 2011). 

Owens, D. K., K. N. Lohr, D. Atkins, J. R. Treadwell, J. T. Reston, E. B. Bass, S. Chang, 
and M. Helfand. 2010. AHRQ series paper 5: Grading the strength of a body 
of evidence when comparing medical interventions: AHRQ and the Effective 
Health Care Program. Journal of Clinical Epidemiology 63(5):513–523.

Relevo, R., and H. Balshem. 2011. Finding evidence for comparing medical interven-
tions. In Methods guide for comparative effectiveness reviews, edited by Agency for 
Healthcare Research and Quality. http://www.effectivehealthcare.ahrq.gov/
index.cfm/search-for-guides-reviews-and-reports/?pageaction=displayProduct 
&productID=605 (accessed January 19, 2011).

Slutsky, J., D. Atkins, S. Chang, and B. A. Collins Sharp. 2010. AHRQ series paper 1: 
Comparing medical interventions: AHRQ and the Effective Health Care Pro-
gram. Journal of Clinical Epidemiology 63(5):481–483.

White, C. M., S. Ip, M. McPheeters, T. S. Carey, R. Chou, K. N. Lohr, K. Robinson, K. 
McDonald, and E. Whitlock. 2009. Using existing systematic reviews to replace 
de novo processes in CERs. In Methods guide for comparative effectiveness reviews, 
edited by Agency for Healthcare Research and Quality. http://www.effective-
healthcare.ahrq.gov/index.cfm/search-for-guides-reviews-and-reports/?page 
action=displayProduct&productID=329 (accessed January 19, 2011). 



Copyright © National Academy of Sciences. All rights reserved.

Finding What Works in Health Care:  Standards for Systematic Reviews

APPENDIX F	 289

Whitlock, E. P., S. A. Lopez, S. Chang, M. Helfand, M. Eder, and N. Floyd. 2010. 
AHRQ series paper 3: Identifying, selecting, and refining topics for comparative 
effectiveness systematic reviews: AHRQ and the Effective Health Care Program. 
Journal of Clinical Epidemiology 63(5):491–501.



Copyright © National Academy of Sciences. All rights reserved.

Finding What Works in Health Care:  Standards for Systematic Reviews



Copyright © National Academy of Sciences. All rights reserved.

Finding What Works in Health Care:  Standards for Systematic Reviews

291

G

Expert Guidance for Chapter 5:
Standards for Reporting  

Systemic Reviews



Copyright © National Academy of Sciences. All rights reserved.

Finding What Works in Health Care:  Standards for Systematic Reviews

292

T
A

B
L

E
 G

-1
 C

om
p

ar
is

on
 o

f 
C

h
ap

te
r 

5 
G

u
id

an
ce

 o
n

 C
on

d
u

ct
in

g 
Sy

st
em

at
ic

 R
ev

ie
w

s 
(S

R
s)

 o
f 

C
om

p
ar

at
iv

e 
E

ff
ec

ti
ve

n
es

s 
R

es
ea

rc
h

St
an

d
ar

d
s 

an
d

 E
le

m
en

ts

A
ge

n
cy

 f
or

 H
ea

lt
h

ca
re

 
R

es
ea

rc
h

 a
n

d
 Q

u
al

it
y 

(A
H

R
Q

) 
E

ff
ec

ti
ve

 H
ea

lt
h

 C
ar

e 
P

ro
gr

am
 

C
en

tr
e 

fo
r 

R
ev

ie
w

s 
an

d
 

D
is

se
m

in
at

io
n

 (
C

R
D

)
T

h
e 

C
oc

h
ra

n
e 

C
ol

la
bo

ra
ti

on

5.
1 

P
re

p
ar

e 
th

e 
fi

n
al

 r
ep

or
t 

u
si

n
g 

a 
st

ru
ct

u
re

d
 f

or
m

at
U

se
 a

 s
tr

u
ct

u
re

d
 f

or
m

at
 t

h
at

 
ad

h
er

es
 t

o 
th

e 
E

vi
d

en
ce

-b
as

ed
 

P
ra

ct
ic

e 
C

en
te

r 
(E

P
C

) 
st

yl
e 

gu
id

e.
 R

ep
or

t 
m

u
st

 m
ee

t 
Se

ct
io

n
 5

08
 r

eq
u

ir
em

en
ts

 f
or

 
u

se
rs

 w
it

h
 d

is
ab

il
it

ie
s.

Q
u

al
it

y 
of

 R
ep

or
ti

n
g 

of
 M

et
a-

an
al

ys
es

 (
Q

U
O

R
U

M
)/

P
re

fe
rr

ed
 

R
ep

or
ti

n
g 

It
em

s 
fo

r 
Sy

st
em

at
ic

 
R

ev
ie

w
s 

an
d

 M
et

a-
A

n
al

ys
es

 
(P

R
IS

M
A

) 
ar

e 
u

se
fu

l 
gu

id
es

 
fo

r 
al

l 
au

th
or

s 
of

 s
ys

te
m

at
ic

 
re

vi
ew

 r
ep

or
ts

. (
N

O
T

E
: T

h
e 

n
ex

t 
ed

it
io

n
 o

f 
th

e 
gu

id
an

ce
 

w
il

l 
re

co
m

m
en

d
 a

d
h

er
in

g 
to

 
P

R
IS

M
A

.)
 C

om
m

is
si

on
in

g 
bo

d
ie

s 
an

d
 jo

u
rn

al
s 

u
su

al
ly

 
h

av
e 

sp
ec

if
ic

 r
eq

u
ir

em
en

ts
 

re
ga

rd
in

g 
p

re
se

n
ta

ti
on

 a
n

d
 

la
yo

u
t 

of
 t

h
e 

re
vi

ew
. 

C
oc

h
ra

n
e 

re
vi

ew
s 

al
l 

h
av

e 
th

e 
sa

m
e 

fo
rm

at
, w

h
ic

h
 i

s 
fa

ci
li

ta
te

d
 

by
 R

ev
M

an
. 

C
oc

h
ra

n
e 

h
as

 e
n

d
or

se
d

 P
R

IS
M

A
, 

an
d

 i
t 

w
il

l 
be

 i
n

co
rp

or
at

ed
 i

n
to

 
th

e 
n

ex
t 

ve
rs

io
n

 o
f 

th
e 

C
oc

h
ra

n
e 

h
an

d
bo

ok
. 

5.
1.

1 
In

cl
u

d
e 

a 
re

p
or

t 
ti

tl
e

R
eq

u
ir

ed
.

R
eq

u
ir

ed
.

R
eq

u
ir

ed
. 

5.
1.

2 
In

cl
u

d
e 

an
 a

bs
tr

ac
t

R
eq

u
ir

ed
.

In
cl

u
d

e 
a 

st
ru

ct
u

re
d

 a
bs

tr
ac

t 
fo

r 
re

vi
ew

s 
p

u
bl

is
h

ed
 a

s 
jo

u
rn

al
 a

rt
ic

le
s.

 

R
eq

u
ir

ed
. A

ll
 f

u
ll

 r
ev

ie
w

s 
m

u
st

 
in

cl
u

d
e 

an
 a

bs
tr

ac
t 

of
 4

00
 w

or
d

s 
or

 f
ew

er
. T

h
e 

ab
st

ra
ct

 s
h

ou
ld

 
p

ri
m

ar
il

y 
ta

rg
et

 h
ea

lt
h

ca
re

 d
ec

is
io

n 
m

ak
er

s.
 



Copyright © National Academy of Sciences. All rights reserved.

Finding What Works in Health Care:  Standards for Systematic Reviews

	 293

293

5.
1.

3 
In

cl
u

d
e 

an
 e

xe
cu

ti
ve

 
su

m
m

ar
y

R
eq

u
ir

ed
. A

n
 e

xe
cu

ti
ve

 
su

m
m

ar
y 

is
 p

u
bl

is
h

ed
 

se
p

ar
at

el
y 

as
 w

el
l 

as
 w

it
h

 t
h

e 
fu

ll
-l

en
gt

h
 r

ep
or

t.

In
cl

u
d

e 
an

 e
xe

cu
ti

ve
 s

u
m

m
ar

y 
fo

r 
re

vi
ew

s 
p

u
bl

is
h

ed
 a

s 
fu

ll
-

le
n

gt
h

 r
ep

or
ts

.

N
ot

 m
en

ti
on

ed
.

5.
1.

4 
In

cl
u

d
e 

a 
su

m
m

ar
y 

w
ri

tt
en

 f
or

 t
h

e 
la

y 
p

u
bl

ic
R

eq
u

ir
ed

. D
ev

el
op

ed
 b

y 
th

e 
E

is
en

be
rg

 C
en

te
r. 

N
ot

 m
en

ti
on

ed
.

R
eq

u
ir

ed
. P

la
in

-l
an

gu
ag

e 
su

m
m

ar
ie

s 
p

ro
vi

d
e 

fi
n

d
in

gs
 i

n
 a

 
st

ra
ig

h
tf

or
w

ar
d

 s
ty

le
 t

h
at

 c
an

 b
e 

u
n

d
er

st
oo

d
 b

y 
co

n
su

m
er

s.
 

5.
1.

5 
In

cl
u

d
e 

an
 i

n
tr

od
u

ct
io

n 
(r

at
io

n
al

e 
an

d
 o

bj
ec

ti
ve

s)
R

eq
u

ir
ed

 i
n

 b
ot

h
 f

u
ll

 r
ep

or
t 

as
 

w
el

l 
as

 p
ar

t 
of

 t
h

e 
ex

ec
u

ti
ve

 
su

m
m

ar
y.

R
eq

u
ir

ed
. I

n
cl

u
d

e 
a 

ba
ck

gr
ou

n
d

/
in

tr
od

u
ct

io
n

.
R

eq
u

ir
ed

. 

5.
1.

6 
In

cl
u

d
e 

a 
m

et
h

od
s 

se
ct

io
n

. D
es

cr
ib

e 
th

e 
fo

ll
ow

in
g:

•
 R

es
ea

rc
h

 p
ro

to
co

l
Sa

m
e 

el
em

en
ts

 i
n

 p
ro

to
co

l 
ar

e 
re

qu
ir

ed
 i

n
 m

et
h

od
s 

se
ct

io
n

.
D

es
cr

ip
ti

on
 o

f 
th

e 
p

ro
to

co
l 

is
 

n
ot

 m
en

ti
on

ed
, b

u
t 

th
e 

n
ex

t 
ed

it
io

n
 w

il
l 

re
co

m
m

en
d

 t
h

at
 

re
p

or
ts

 i
n

d
ic

at
e 

th
at

 a
 p

ro
to

co
l 

w
as

 w
ri

tt
en

 a
n

d
 f

ol
lo

w
ed

, a
n

d
 

sh
ou

ld
 r

ep
or

t 
th

e 
p

ro
to

co
l 

re
gi

st
ra

ti
on

 n
u

m
be

r. 

R
ev

ie
w

 a
u

th
or

s 
ar

e 
en

co
u

ra
ge

d
 t

o 
ci

te
 t

h
ei

r 
p

ro
to

co
l. 

•
 �E

li
gi

bi
li

ty
 c

ri
te

ri
a 

 
(c

ri
te

ri
a 

fo
r 

in
cl

u
d

in
g 

 
an

d
 e

xc
lu

d
in

g 
st

u
d

ie
s 

in
 

th
e 

sy
st

em
at

ic
 r

ev
ie

w
)

R
eq

u
ir

ed
 i

n
 p

ro
to

co
l 

an
d

 
m

et
h

od
s 

se
ct

io
n

. 
R

eq
u

ir
ed

.
R

eq
u

ir
ed

. 

co
nt

in
ue

d



Copyright © National Academy of Sciences. All rights reserved.

Finding What Works in Health Care:  Standards for Systematic Reviews

294

•
 �A

n
al

yt
ic

 f
ra

m
ew

or
k 

an
d

 
ke

y 
qu

es
ti

on
s

R
eq

u
ir

ed
 i

n
 p

ro
to

co
l 

an
d

 
m

et
h

od
s 

se
ct

io
n

 o
f 

th
e 

fu
ll

 
re

p
or

t. 

N
ot

 m
en

ti
on

ed
.

N
ot

 m
en

ti
on

ed
.

•
 �D

at
ab

as
es

 a
n

d
 o

th
er

 
in

fo
rm

at
io

n
 s

ou
rc

es
 

u
se

d
 t

o 
id

en
ti

fy
 r

el
ev

an
t 

st
u

d
ie

s

R
eq

u
ir

ed
 i

n
 p

ro
to

co
l 

an
d

 
m

et
h

od
s 

se
ct

io
n

. 
R

eq
u

ir
ed

. T
h

e 
w

ri
te

-u
p

 o
f 

th
e 

se
ar

ch
 s

h
ou

ld
 i

n
cl

u
d

e 
in

fo
rm

at
io

n
 a

bo
u

t 
th

e 
d

at
ab

as
es

 a
n

d
 i

n
te

rf
ac

es
 

se
ar

ch
ed

.

R
eq

u
ir

ed
. 

•
 �S

ea
rc

h
 s

tr
at

eg
y

R
eq

u
ir

ed
. I

n
cl

u
d

e 
a 

d
es

cr
ip

ti
on

 
of

 t
h

e 
se

ar
ch

 m
et

h
od

s.
 F

u
ll

-
se

ar
ch

 s
tr

at
eg

y 
re

qu
ir

ed
 i

n 
ap

p
en

d
ix

. T
h

is
 d

es
cr

ip
ti

on
 

sh
ou

ld
 b

e 
d

et
ai

le
d

 e
n

ou
gh

 t
o 

al
lo

w
 r

ep
li

ca
ti

on
 o

f 
se

ar
ch

.

R
eq

u
ir

ed
. T

h
e 

se
ar

ch
 p

ro
ce

ss
 

sh
ou

ld
 b

e 
d

oc
u

m
en

te
d

 i
n

 f
u

ll
, 

in
cl

u
d

in
g 

in
fo

rm
at

io
n

 a
bo

u
t 

th
e 

d
at

ab
as

es
 a

n
d

 i
n

te
rf

ac
es

 
se

ar
ch

ed
 (

in
cl

u
d

in
g 

th
e 

d
at

es
 c

ov
er

ed
),

 f
u

ll
 d

et
ai

le
d

 
se

ar
ch

 s
tr

at
eg

ie
s 

(i
n

cl
u

d
in

g 
an

y 
ju

st
if

ic
at

io
n

s 
fo

r 
d

at
e 

or
 

la
n

gu
ag

e 
re

st
ri

ct
io

n
s)

, a
n

d
 t

h
e 

n
u

m
be

r 
of

 r
ec

or
d

s 
re

tr
ie

ve
d

 
or

 d
et

ai
ls

 p
ro

vi
d

ed
 o

n
 w

h
er

e 
th

e 
st

ra
te

gy
 c

an
 b

e 
ob

ta
in

ed
. 

A
n

 a
p

p
en

d
ix

 d
oc

u
m

en
ti

n
g 

th
e 

se
ar

ch
 p

ro
ce

ss
 s

h
ou

ld
 b

e 
in

cl
u

d
ed

. 

R
eq

u
ir

ed
. L

is
t 

al
l 

d
at

ab
as

es
 

se
ar

ch
ed

. N
ot

e 
th

e 
d

at
es

 o
f 

th
e 

la
st

 s
ea

rc
h

 f
or

 e
ac

h
 d

at
ab

as
e 

an
d

 
th

e 
p

er
io

d
 s

ea
rc

h
ed

. N
ot

e 
an

y 
la

n
gu

ag
e 

or
 p

u
bl

ic
at

io
n

 s
ta

tu
s 

re
st

ri
ct

io
n

. L
is

t 
gr

ey
-l

it
er

at
u

re
 

so
u

rc
es

. L
is

t 
in

d
iv

id
u

al
s 

or
 

or
ga

n
iz

at
io

n
s 

co
n

ta
ct

ed
. L

is
t 

an
y 

jo
u

rn
al

s 
an

d
 c

on
fe

re
n

ce
 

p
ro

ce
ed

in
gs

 s
p

ec
if

ic
al

ly
 

h
an

d
se

ar
ch

ed
. L

is
t 

an
y 

ot
h

er
 

so
u

rc
es

 s
ea

rc
h

ed
. 

T
A

B
L

E
 G

-1
 C

on
ti

n
u

ed

St
an

d
ar

d
s 

an
d

 E
le

m
en

ts

A
ge

n
cy

 f
or

 H
ea

lt
h

ca
re

 
R

es
ea

rc
h

 a
n

d
 Q

u
al

it
y 

(A
H

R
Q

) 
E

ff
ec

ti
ve

 H
ea

lt
h

 C
ar

e 
P

ro
gr

am
 

C
en

tr
e 

fo
r 

R
ev

ie
w

s 
an

d
 

D
is

se
m

in
at

io
n

 (
C

R
D

)
T

h
e 

C
oc

h
ra

n
e 

C
ol

la
bo

ra
ti

on



Copyright © National Academy of Sciences. All rights reserved.

Finding What Works in Health Care:  Standards for Systematic Reviews

	 295

295
St

u
d

y 
se

le
ct

io
n

 p
ro

ce
ss

R
eq

u
ir

ed
 i

n
 p

ro
to

co
l 

an
d

 
m

et
h

od
s 

se
ct

io
n

. 
R

eq
u

ir
ed

.
St

at
e 

th
e 

m
et

h
od

 u
se

d
 t

o 
ap

p
ly

 t
h

e 
se

le
ct

io
n

 c
ri

te
ri

a.
 

•
 �D

at
a 

ex
tr

ac
ti

on
 p

ro
ce

ss
R

eq
u

ir
ed

 i
n

 p
ro

to
co

l 
an

d
 

m
et

h
od

s 
se

ct
io

n
. 

R
eq

u
ir

ed
.

D
es

cr
ib

e 
th

e 
m

et
h

od
s 

fo
r 

d
at

a 
co

ll
ec

ti
on

. 

•
 �M

et
h

od
s 

fo
r 

h
an

d
li

n
g 

m
is

si
n

g 
in

fo
rm

at
io

n
R

eq
u

ir
ed

 i
n

 p
ro

to
co

l 
an

d
 

m
et

h
od

s.
R

eq
u

ir
ed

.
D

es
cr

ib
e 

th
e 

st
ra

te
gi

es
 f

or
 d

ea
li

n
g 

w
it

h
 m

is
si

n
g 

d
at

a.

•
 �I

n
fo

rm
at

io
n

 t
o 

be
 

ex
tr

ac
te

d
 f

ro
m

 i
n

cl
u

d
ed

 
st

u
d

ie
s

R
eq

u
ir

ed
 i

n
 p

ro
to

co
l 

an
d

 
m

et
h

od
s 

se
ct

io
n

. 
R

eq
u

ir
ed

.
N

ot
 m

en
ti

on
ed

.

•
 �M

et
h

od
s 

to
 a

p
p

ra
is

e 
th

e 
qu

al
it

y 
of

 i
n

d
iv

id
u

al
 

st
u

d
ie

s

R
eq

u
ir

ed
. P

ro
to

co
l 

an
d

 
m

et
h

od
s 

se
ct

io
n

 s
h

ou
ld

 
d

es
cr

ib
e 

m
et

h
od

s 
to

 a
ss

es
s 

ri
sk

 
of

 b
ia

s.

R
eq

u
ir

ed
. 

D
es

cr
ib

e 
th

e 
m

et
h

od
s 

u
se

d
 t

o 
as

se
ss

 r
is

k 
of

 b
ia

s.
 

•
 �S

u
m

m
ar

y 
m

ea
su

re
s 

(e
.g

., 
ri

sk
 r

at
io

, d
if

fe
re

n
ce

 i
n 

m
ea

n
s)

R
eq

u
ir

ed
 i

n
 p

ro
to

co
l 

an
d

 
m

et
h

od
s 

se
ct

io
n

. 
R

eq
u

ir
ed

.
T

h
e 

ef
fe

ct
 m

ea
su

re
s 

of
 c

h
oi

ce
 

sh
ou

ld
 b

e 
st

at
ed

. 

•
 �R

at
io

n
al

e 
fo

r 
p

oo
li

n
g 

(o
r 

n
ot

 p
oo

li
n

g)
 o

f 
in

cl
u

d
ed

 
st

u
d

ie
s

R
eq

u
ir

ed
 i

n
 p

ro
to

co
l 

an
d

 
m

et
h

od
s 

se
ct

io
n

. 
N

ot
 m

en
ti

on
ed

.
A

p
p

ro
ac

h
 t

o 
d

et
er

m
in

in
g 

w
h

et
h

er
 

a 
m

et
a-

an
al

ys
is

 i
s 

co
n

si
d

er
ed

 
ap

p
ro

p
ri

at
e 

sh
ou

ld
 b

e 
in

cl
u

d
ed

. 

•
 �M

et
h

od
s 

of
 s

yn
th

es
iz

in
g 

th
e 

ev
id

en
ce

 (
qu

al
it

at
iv

e 
an

d
 m

et
a-

an
al

ys
is

)

R
eq

u
ir

ed
 i

n
 p

ro
to

co
l 

an
d

 
m

et
h

od
s 

se
ct

io
n

. D
es

cr
ib

in
g 

m
et

h
od

s 
fo

r 
gr

ad
in

g 
of

 
st

re
n

gt
h

 o
f 

ev
id

en
ce

 i
n 

ge
n

er
al

 a
n

d
 o

f 
ea

ch
 d

om
ai

n
 i

s 
re

co
m

m
en

d
ed

. 

R
eq

u
ir

ed
.

T
h

e 
ch

oi
ce

 o
f 

m
et

a-
an

al
ys

is
 

m
et

h
od

 s
h

ou
ld

 b
e 

st
at

ed
, i

n
cl

u
d

in
g 

w
h

et
h

er
 a

 f
ix

ed
-e

ff
ec

t 
or

 a
 r

an
d

om
-

ef
fe

ct
s 

m
od

el
 i

s 
u

se
d

. A
p

p
ro

ac
h

es
 

to
 a

d
d

re
ss

in
g 

cl
in

ic
al

 h
et

er
og

en
ei

ty
 

sh
ou

ld
 b

e 
d

es
cr

ib
ed

. M
et

h
od

 f
or

 
id

en
ti

fy
in

g 
st

at
is

ti
ca

l 
h

et
er

og
en

ei
ty

 
sh

ou
ld

 b
e 

st
at

ed
 (

e.
g.

, v
is

u
al

ly
, 

u
si

n
g 

I2 ,
 u

si
n

g 
a 

ch
i-

sq
u

ar
ed

 t
es

t)
.

co
nt

in
ue

d



Copyright © National Academy of Sciences. All rights reserved.

Finding What Works in Health Care:  Standards for Systematic Reviews

296

•
 �A

d
d

it
io

n
al

 a
n

al
ys

es
, i

f 
d

on
e,

 i
n

d
ic

at
in

g 
w

h
ic

h 
w

er
e 

p
re

sp
ec

if
ie

d

R
eq

u
ir

ed
 i

n
 p

ro
to

co
l 

an
d

 
m

et
h

od
s 

se
ct

io
n

. 
A

n
y 

se
co

n
d

ar
y 

an
al

ys
es

 
(s

en
si

ti
vi

ty
 a

n
al

ys
es

, e
tc

.)
.

A
ll

 p
la

n
n

ed
 s

u
bg

ro
u

p
 a

n
al

ys
es

 
sh

ou
ld

 b
e 

li
st

ed
 (

or
 i

n
d

ep
en

d
en

t 
va

ri
ab

le
s 

fo
r 

m
et

a-
re

gr
es

si
on

).
 A

n
y 

ot
h

er
 m

et
h

od
s 

fo
r 

in
ve

st
ig

at
in

g 
h

et
er

og
en

ei
ty

 o
f 

ef
fe

ct
s 

sh
ou

ld
 b

e 
d

es
cr

ib
ed

.

5.
1.

7 
In

cl
u

d
e 

a 
re

su
lt

s 
se

ct
io

n
. O

rg
an

iz
e 

th
e 

p
re

se
n

ta
ti

on
 o

f 
re

su
lt

s 
ar

ou
n

d
 k

ey
 q

u
es

ti
on

s.
 

D
es

cr
ib

e 
th

e 
fo

ll
ow

in
g 

(r
ep

ea
t 

fo
r 

ea
ch

 k
ey

 
qu

es
ti

on
):

O
rg

an
iz

e 
p

re
se

n
ta

ti
on

 o
f 

re
su

lt
s 

in
 l

og
ic

al
 f

or
m

at
. T

h
is

 
is

 t
yp

ic
al

ly
 d

on
e 

ar
ou

n
d

 k
ey

 
qu

es
ti

on
s.

T
h

e 
re

su
lt

s 
of

 a
ll

 a
n

al
ys

es
 

sh
ou

ld
 b

e 
co

n
si

d
er

ed
 a

s 
a 

w
h

ol
e,

 a
n

d
 o

ve
ra

ll
 c

oh
er

en
ce

 
d

is
cu

ss
ed

. 

T
h

e 
re

su
lt

s 
se

ct
io

n
 s

h
ou

ld
 d

ir
ec

tl
y 

ad
d

re
ss

 t
h

e 
ob

je
ct

iv
es

 o
f 

th
e 

re
vi

ew
. 

•
 �S

tu
d

y 
se

le
ct

io
n

 p
ro

ce
ss

R
eq

u
ir

ed
. F

lo
w

 c
h

ar
t 

is
 

re
qu

ir
ed

 d
oc

u
m

en
ti

n
g 

ex
cl

u
d

ed
 

st
u

d
ie

s.

R
eq

u
ir

ed
. D

es
cr

ib
e 

th
e 

d
et

ai
ls

 
of

 i
n

cl
u

d
ed

 a
n

d
 e

xc
lu

d
ed

 
st

u
d

ie
s.

T
h

e 
re

su
lt

s 
se

ct
io

n
s 

sh
ou

ld
 s

ta
rt

 
w

it
h

 a
 s

u
m

m
ar

y 
of

 t
h

e 
re

su
lt

s 
of

 t
h

e 
se

ar
ch

 (
e.

g.
, h

ow
 m

an
y 

re
fe

re
n

ce
s 

w
er

e 
re

tr
ie

ve
d

 b
y 

th
e 

el
ec

tr
on

ic
 s

ea
rc

h
es

, a
n

d
 h

ow
 m

an
y 

w
er

e 
co

n
si

d
er

ed
 a

s 
p

ot
en

ti
al

ly
 

el
ig

ib
le

 a
ft

er
 s

cr
ee

n
in

g?
).

 I
t 

is
 

es
se

n
ti

al
 t

h
at

 t
h

e 
n

u
m

be
r 

of
 

in
cl

u
d

ed
 s

tu
d

ie
s 

is
 c

le
ar

ly
 s

ta
te

d
. 

T
A

B
L

E
 G

-1
 C

on
ti

n
u

ed

St
an

d
ar

d
s 

an
d

 E
le

m
en

ts

A
ge

n
cy

 f
or

 H
ea

lt
h

ca
re

 
R

es
ea

rc
h

 a
n

d
 Q

u
al

it
y 

(A
H

R
Q

) 
E

ff
ec

ti
ve

 H
ea

lt
h

 C
ar

e 
P

ro
gr

am
 

C
en

tr
e 

fo
r 

R
ev

ie
w

s 
an

d
 

D
is

se
m

in
at

io
n

 (
C

R
D

)
T

h
e 

C
oc

h
ra

n
e 

C
ol

la
bo

ra
ti

on



Copyright © National Academy of Sciences. All rights reserved.

Finding What Works in Health Care:  Standards for Systematic Reviews

	 297

297

•
 �L

is
t 

of
 e

xc
lu

d
ed

 s
tu

d
ie

s 
an

d
 r

ea
so

n
s 

fo
r 

th
ei

r 
ex

cl
u

si
on

E
xc

lu
d

ed
 s

tu
d

ie
s 

ar
e 

in
cl

u
d

ed
 

in
 r

ef
er

en
ce

s/
ap

p
en

d
ix

.
R

eq
u

ir
ed

.
St

u
d

ie
s 

th
at

 m
ay

 a
p

p
ea

r 
to

 m
ee

t 
th

e 
el

ig
ib

il
it

y 
cr

it
er

ia
, b

u
t 

w
h

ic
h 

w
er

e 
ex

cl
u

d
ed

, s
h

ou
ld

 b
e 

li
st

ed
 

an
d

 t
h

e 
re

as
on

 f
or

 e
xc

lu
si

on
 

sh
ou

ld
 b

e 
gi

ve
n

. 

•
 �A

p
p

ra
is

al
 o

f 
in

d
iv

id
u

al
 

st
u

d
ie

s’
 q

u
al

it
y 

R
eq

u
ir

ed
.

R
eq

u
ir

ed
.

R
eq

u
ir

ed
. A

 r
is

k 
of

 b
ia

s 
ta

bl
e 

is
 

st
ro

n
gl

y 
re

co
m

m
en

d
ed

.

•
 �Q

u
al

it
at

iv
e 

sy
n

th
es

is
R

eq
u

ir
ed

. D
es

cr
ib

e 
th

e 
fi

n
d

in
gs

 
of

 t
h

e 
re

vi
ew

.

T
h

e 
st

u
d

y 
ch

ar
ac

te
ri

st
ic

s 
of

 
el

ig
ib

le
 s

tu
d

ie
s 

ar
e 

u
su

al
ly

 
in

cl
u

d
ed

 i
n

 b
ot

h
 a

 t
ex

t 
su

m
m

ar
y 

an
d

 a
 s

u
m

m
ar

y 
ta

bl
e,

 
an

d
 s

om
et

im
es

 i
n

 a
n

 e
vi

d
en

ce
 

m
ap

 a
s 

w
el

l. 

H
ig

h
li

gh
t 

w
h

er
e 

ev
id

en
ce

 
in

d
ic

at
es

 t
h

at
 b

en
ef

it
s,

 h
ar

m
s,

 
an

d
 t

ra
d

e-
of

fs
 a

re
 d

if
fe

re
n

t 
fo

r 
d

is
ti

n
ct

 p
at

ie
n

t 
gr

ou
p

s.
 

T
h

e 
ju

st
if

ic
at

io
n

 f
or

 g
ra

d
e 

an
d

 
d

om
ai

n
s 

ar
e 

re
qu

ir
ed

, u
su

al
ly

 
p

ro
vi

d
ed

 i
n

 a
 g

ra
d

in
g 

ta
bl

e,
 

so
m

et
im

es
 i

n
 a

p
p

en
d

ix
.

R
eq

u
ir

ed
. B

ot
h

 q
u

an
ti

ta
ti

ve
 

an
d

 n
ar

ra
ti

ve
 s

yn
th

es
is

 s
h

ou
ld

 
be

gi
n

 b
y 

co
n

st
ru

ct
in

g 
a 

cl
ea

r 
d

es
cr

ip
ti

ve
 s

u
m

m
ar

y 
of

 t
h

e 
in

cl
u

d
ed

 s
tu

d
ie

s.
 A

n
 i

n
d

ic
at

io
n 

of
 s

tu
d

y 
qu

al
it

y 
or

 r
is

k 
of

 b
ia

s 
m

ay
 a

ls
o 

be
 g

iv
en

. 

W
h

er
e 

p
os

si
bl

e,
 r

es
u

lt
s 

of
 

in
d

iv
id

u
al

 s
tu

d
ie

s 
sh

ou
ld

 b
e 

p
re

se
n

te
d

 g
ra

p
h

ic
al

ly
, m

os
t 

co
m

m
on

ly
 u

si
n

g 
a 

fo
re

st
 

p
lo

t 
th

at
 i

ll
u

st
ra

te
s 

th
e 

ef
fe

ct
 

es
ti

m
at

es
 f

ro
m

 i
n

d
iv

id
u

al
 

st
u

d
ie

s.
 

C
on

si
d

er
 h

ow
 t

h
e 

re
la

ti
ve

 
ef

fe
ct

s 
m

ay
 t

ra
n

sl
at

e 
in

to
 

d
if

fe
re

n
t 

ab
so

lu
te

 e
ff

ec
ts

 
fo

r 
p

eo
p

le
 w

it
h

 d
if

fe
ri

n
g 

u
n

d
er

ly
in

g 
p

ro
gn

os
es

.

N
ot

 r
eq

u
ir

ed
. H

ow
ev

er
, t

h
e 

fi
n

al
 r

ep
or

t 
sh

ou
ld

 i
n

cl
u

d
e 

a 
ch

ar
ac

te
ri

st
ic

s 
of

 i
n

cl
u

d
ed

 
st

u
d

ie
s 

ta
bl

e 
an

d
 G

ra
d

in
g 

of
 

R
ec

om
m

en
d

at
io

n
s 

A
ss

es
sm

en
t, 

D
ev

el
op

m
en

t 
an

d
 E

va
lu

at
io

n
 

(G
R

A
D

E
) 

ev
id

en
ce

 t
ab

le
s.

 I
t 

sh
ou

ld
 

al
so

 s
u

m
m

ar
iz

e 
th

e 
ge

n
er

al
 r

is
k 

of
 b

ia
s 

in
 r

es
u

lt
s 

of
 t

h
e 

in
cl

u
d

ed
 

st
u

d
ie

s,
 i

ts
 v

ar
ia

bi
li

ty
 a

cr
os

s 
st

u
d

ie
s,

 a
n

d
 a

n
y 

im
p

or
ta

n
t 

fl
aw

s 
in

 i
n

d
iv

id
u

al
 s

tu
d

ie
s.

 

co
nt

in
ue

d



Copyright © National Academy of Sciences. All rights reserved.

Finding What Works in Health Care:  Standards for Systematic Reviews

298

•
 �M

et
a-

an
al

ys
is

 o
f 

re
su

lt
s,

 
if

 p
er

fo
rm

ed
 (

ex
p

la
in

 
ra

ti
on

al
e 

fo
r 

d
oi

n
g 

on
e)

R
eq

u
ir

ed
, i

f 
ap

p
ro

p
ri

at
e.

 
D

es
cr

ib
e 

th
e 

fi
n

d
in

gs
 o

f 
th

e 
re

vi
ew

.

R
eq

u
ir

ed
. C

on
si

st
en

cy
 a

cr
os

s 
st

u
d

ie
s 

sh
ou

ld
 b

e 
co

n
si

d
er

ed
.

R
eq

u
ir

ed
. A

 s
u

m
m

ar
y 

of
 f

in
d

in
gs

 
ta

bl
e 

m
ay

 b
e 

in
cl

u
d

ed
 t

o 
p

re
se

n
t 

th
e 

m
ai

n
 f

in
d

in
gs

 o
f 

a 
re

vi
ew

 i
n

 a
 

ta
bu

la
r 

fo
rm

at
.

•
 �A

d
d

it
io

n
al

 a
n

al
ys

es
, i

f 
d

on
e,

 i
n

d
ic

at
in

g 
w

h
ic

h 
w

er
e 

p
re

sp
ec

if
ie

d

R
eq

u
ir

ed
 a

s 
ap

p
ro

p
ri

at
e.

R
eq

u
ir

ed
. I

n
cl

u
d

e 
an

y 
se

co
n

d
ar

y 
an

al
ys

es
.

N
ot

 m
en

ti
on

ed
. 

•
 �T

ab
le

s 
an

d
 f

ig
u

re
s

In
cl

u
d

e 
ta

bl
es

 s
u

m
m

ar
iz

in
g 

th
e 

st
u

d
ie

s 
an

d
 q

u
an

ti
ta

ti
ve

 
sy

n
th

es
es

.

W
h

er
e 

p
os

si
bl

e,
 r

es
u

lt
s 

sh
ou

ld
 

be
 s

h
ow

n
 g

ra
p

h
ic

al
ly

. T
h

e 
m

os
t 

co
m

m
on

ly
 u

se
d

 g
ra

p
h

ic
 i

s 
th

e 
fo

re
st

 p
lo

t.

Sy
n

th
es

is
 s

h
ou

ld
 u

su
al

ly
 

in
cl

u
d

e 
ta

bu
la

te
d

 d
et

ai
ls

 a
bo

u
t 

st
u

d
y 

ty
p

e,
 i

n
te

rv
en

ti
on

s,
 

n
u

m
be

r 
of

 p
ar

ti
ci

p
an

ts
, a

 
su

m
m

ar
y 

of
 p

ar
ti

ci
p

an
t 

ch
ar

ac
te

ri
st

ic
s,

 o
u

tc
om

es
, a

n
d

 
ou

tc
om

e 
m

ea
su

re
s.

R
eq

u
ir

ed
. T

ab
le

s 
th

at
 m

ay
 

be
 i

n
cl

u
d

ed
 i

n
 a

 r
ev

ie
w

: a
 

ch
ar

ac
te

ri
st

ic
s 

of
 i

n
cl

u
d

ed
 s

tu
d

ie
s 

ta
bl

e,
 a

 r
is

k 
of

 b
ia

s 
ta

bl
e,

 a
 

ch
ar

ac
te

ri
st

ic
s 

of
 e

xc
lu

d
ed

 s
tu

d
ie

s 
ta

bl
e,

 a
 c

h
ar

ac
te

ri
st

ic
s 

of
 s

tu
d

ie
s 

aw
ai

ti
n

g 
cl

as
si

fi
ca

ti
on

 t
ab

le
, a

 
ch

ar
ac

te
ri

st
ic

s 
of

 o
n

go
in

g 
st

u
d

ie
s 

ta
bl

e,
 a

n
d

 a
 s

u
m

m
ar

y 
of

 f
in

d
in

gs
 

ta
bl

e.
 F

ig
u

re
s 

th
at

 m
ay

 b
e 

in
cl

u
d

ed
 

in
 a

 r
ev

ie
w

: f
or

es
t 

p
lo

t,
 f

u
n

n
el

 
p

lo
t,

 r
is

k 
of

 b
ia

s 
gr

ap
h

, r
is

k 
of

 b
ia

s 
su

m
m

ar
y,

 a
n

d
 o

th
er

 f
ig

u
re

s.
 

5.
1.

8 
In

cl
u

d
e 

a 
d

is
cu

ss
io

n 
se

ct
io

n
. I

n
cl

u
d

e 
th

e 
fo

ll
ow

in
g:

 

•
 �S

u
m

m
ar

y 
of

 t
h

e 
ev

id
en

ce
R

eq
u

ir
ed

, t
h

ou
gh

 u
su

al
ly

 i
n

 t
h

e 
co

n
cl

u
si

on
s 

se
ct

io
n

.
Su

gg
es

ts
 a

 s
ta

te
m

en
t 

of
 

p
ri

n
ci

p
al

 f
in

d
in

gs
.

R
eq

u
ir

ed
. 

T
A

B
L

E
 G

-1
 C

on
ti

n
u

ed

St
an

d
ar

d
s 

an
d

 E
le

m
en

ts

A
ge

n
cy

 f
or

 H
ea

lt
h

ca
re

 
R

es
ea

rc
h

 a
n

d
 Q

u
al

it
y 

(A
H

R
Q

) 
E

ff
ec

ti
ve

 H
ea

lt
h

 C
ar

e 
P

ro
gr

am
 

C
en

tr
e 

fo
r 

R
ev

ie
w

s 
an

d
 

D
is

se
m

in
at

io
n

 (
C

R
D

)
T

h
e 

C
oc

h
ra

n
e 

C
ol

la
bo

ra
ti

on



Copyright © National Academy of Sciences. All rights reserved.

Finding What Works in Health Care:  Standards for Systematic Reviews

	 299

299
•

 �S
tr

en
gt

h
s 

an
d

 l
im

it
at

io
n

s 
of

 t
h

e 
sy

st
em

at
ic

 r
ev

ie
w

R
ec

om
m

en
d

ed
. D

es
cr

ib
e 

st
re

n
gt

h
s 

an
d

 w
ea

kn
es

se
s 

of
 s

ys
te

m
at

ic
 r

ev
ie

w
 a

n
d

 o
f 

st
u

d
ie

s.

R
eq

u
ir

ed
. D

es
cr

ib
e 

th
e 

st
re

n
gt

h
s 

an
d

 w
ea

kn
es

se
s 

of
 t

h
e 

re
vi

ew
. A

p
p

ra
is

e 
th

e 
m

et
h

od
ol

og
ic

al
 q

u
al

it
y 

of
 t

h
e 

re
vi

ew
, a

n
d

 t
h

e 
re

la
ti

on
 t

o 
ot

h
er

 r
ev

ie
w

s.

D
es

cr
ib

e 
th

e 
qu

al
it

y 
of

 e
vi

d
en

ce
, 

p
ot

en
ti

al
 b

ia
se

s 
in

 t
h

e 
re

vi
ew

 
p

ro
ce

ss
, a

n
d

 a
gr

ee
m

en
ts

/
d

is
ag

re
em

en
ts

 w
it

h
 o

th
er

 s
tu

d
ie

s 
or

 r
ev

ie
w

s.
 

•
 �C

on
cl

u
si

on
s 

fo
r 

ea
ch

 k
ey

 
qu

es
ti

on
 

R
eq

u
ir

ed
. P

re
se

n
t 

th
e 

be
n

ef
it

s 
an

d
 h

ar
m

s 
in

 a
 m

an
n

er
 t

h
at

 
h

el
p

s 
d

ec
is

io
n

 m
ak

er
s.

 E
xp

re
ss

 
be

n
ef

it
s 

in
 a

bs
ol

u
te

 t
er

m
s,

 
ra

th
er

 t
h

an
 r

el
at

iv
e 

te
rm

s.
 

Sh
ou

ld
 i

n
cl

u
d

e 
p

ra
ct

ic
al

 
im

p
li

ca
ti

on
s 

fo
r 

cl
in

ic
ia

n
s 

an
d

 
p

ol
ic

y 
m

ak
er

s.
 

R
ev

ie
w

 a
u

th
or

s 
sh

ou
ld

 n
ot

 m
ak

e 
re

co
m

m
en

d
at

io
n

s 
fo

r 
cl

in
ic

al
 

p
ra

ct
ic

e.
 M

ay
 h

ig
h

li
gh

t 
d

if
fe

re
n

t 
ac

ti
on

s 
th

at
 m

ig
h

t 
be

 c
on

si
st

en
t 

w
it

h
 p

ar
ti

cu
la

r 
p

at
te

rn
s 

of
 v

al
u

es
 

an
d

 p
re

fe
re

n
ce

s.

•
 �G

ap
s 

in
 e

vi
d

en
ce

D
es

cr
ip

ti
on

 o
f 

ga
p

s 
in

 e
vi

d
en

ce
 

is
 r

eq
u

ir
ed

 a
s 

a 
se

p
ar

at
e 

se
ct

io
n 

(d
oe

s 
n

ot
 n

ec
es

sa
ri

ly
 n

ee
d

 t
o 

be
 i

n
 d

is
cu

ss
io

n
 s

ec
ti

on
).

G
ap

s 
in

 e
vi

d
en

ce
 s

h
ou

ld
 b

e 
h

ig
h

li
gh

te
d

.
D

es
cr

ib
e 

th
e 

co
m

p
le

te
n

es
s 

an
d

 
ap

p
li

ca
bi

li
ty

 o
f 

ev
id

en
ce

 t
o 

th
e 

re
vi

ew
 q

u
es

ti
on

. 

•
 �F

u
tu

re
 r

es
ea

rc
h

 n
ee

d
s

R
eq

u
ir

ed
. S

om
e 

re
p

or
ts

 w
il

l 
al

so
 r

eq
u

ir
e 

th
is

 a
s 

a 
m

or
e 

fu
ll

y 
p

ri
or

it
iz

ed
 a

n
d

 f
le

sh
ed

-o
u

t 
se

p
ar

at
e 

p
ap

er
.

T
h

e 
re

p
or

t 
sh

ou
ld

 d
es

cr
ib

e 
an

y 
u

n
an

sw
er

ed
 q

u
es

ti
on

s 
an

d
 i

m
p

li
ca

ti
on

s 
fo

r 
fu

rt
h

er
 

re
se

ar
ch

.

D
es

cr
ib

e 
th

e 
im

p
li

ca
ti

on
s 

fo
r 

re
se

ar
ch

. 

5.
1.

9 
In

cl
u

d
e 

a 
se

ct
io

n 
d

es
cr

ib
in

g 
fu

n
d

in
g 

so
u

rc
es

 
an

d
 C

O
I

T
h

is
 i

s 
d

on
e 

au
to

m
at

ic
al

ly
 i

n 
th

e 
ed

it
in

g 
p

ro
ce

ss
.

R
eq

u
ir

ed
.

R
eq

u
ir

ed
. 

5.
2 

P
ee

r 
re

vi
ew

 t
h

e 
d

ra
ft

 
re

p
or

t
Id

en
ti

fy
 p

ee
r 

re
vi

ew
er

s 
to

 e
n

su
re

 i
n

d
ep

en
d

en
t, 

u
n

co
n

fl
ic

te
d

 i
n

p
u

t 
fr

om
 

p
er

so
n

s 
w

it
h

 p
ar

ti
cu

la
r 

cl
in

ic
al

, 
m

et
h

od
ol

og
ic

al
, a

n
d

 s
ta

ti
st

ic
al

 
ex

p
er

ti
se

 a
n

d
 s

u
bm

it
 a

 d
ra

ft
 

re
p

or
t 

to
 t

h
es

e 
in

d
iv

id
u

al
s.

T
h

e 
ad

vi
so

ry
 g

ro
u

p 
sh

ou
ld

 r
ev

ie
w

 t
h

e 
d

ra
ft

 
re

p
or

t 
fo

r 
sc

ie
n

ti
fi

c 
qu

al
it

y 
an

d
 c

om
p

le
te

n
es

s.
 T

h
e 

co
m

m
is

si
on

in
g 

bo
d

y 
m

ay
 a

ls
o 

or
ga

n
iz

e 
an

 i
n

d
ep

en
d

en
t 

p
ee

r 
re

vi
ew

 o
f 

th
e 

d
ra

ft
 r

ep
or

t. 

T
h

e 
ed

it
or

ia
l 

te
am

 o
f 

th
e 

C
oc

h
ra

n
e 

R
ev

ie
w

 G
ro

u
p

 i
s 

u
lt

im
at

el
y 

re
sp

on
si

bl
e 

fo
r 

th
e 

d
ec

is
io

n
 t

o 
p

u
bl

is
h

 a
 C

oc
h

ra
n

e 
re

vi
ew

 o
n 

it
s 

m
od

u
le

. T
h

e 
d

ec
is

io
n

 i
s 

m
ad

e 
af

te
r 

p
ee

r 
re

vi
ew

 a
n

d
 a

p
p

ro
p

ri
at

e 
re

vi
si

on
s 

by
 t

h
e 

re
vi

ew
 a

u
th

or
s.

 
co

nt
in

ue
d



Copyright © National Academy of Sciences. All rights reserved.

Finding What Works in Health Care:  Standards for Systematic Reviews

300

5.
2.

1 
U

se
 a

 t
h

ir
d

 p
ar

ty
 t

o 
m

an
ag

e 
th

e 
p

ee
r 

re
vi

ew
 

p
ro

ce
ss

U
se

 a
n

 e
d

it
or

ia
l 

re
vi

ew
 p

ro
ce

ss
 

th
at

 p
ro

vi
d

es
 f

or
 i

n
d

ep
en

d
en

t 
ju

d
gm

en
t 

of
 t

h
e 

ad
eq

u
ac

y 
of

 a
n 

E
P

C
’s

 r
es

p
on

se
 t

o 
p

u
bl

ic
 a

n
d

 
p

ee
r 

re
vi

ew
 c

om
m

en
ts

. 

N
ot

 m
en

ti
on

ed
.

P
ee

r 
re

vi
ew

 p
ro

ce
ss

 i
s 

ex
p

li
ci

tl
y 

m
an

ag
ed

 b
y 

th
e 

C
oc

h
ra

n
e 

R
ev

ie
w

 
G

ro
u

p
. 

5.
2.

2 
P

ro
vi

d
e 

a 
p

u
bl

ic
 

co
m

m
en

t 
p

er
io

d
 f

or
 t

h
e 

re
p

or
t 

an
d

 p
u

bl
ic

ly
 r

ep
or

t 
on

 d
is

p
os

it
io

n
 o

f 
co

m
m

en
ts

M
u

st
 p

os
t 

a 
d

ra
ft

 r
ep

or
t.

P
u

bl
ic

 r
ep

or
t 

on
 d

is
p

os
it

io
n 

is
 p

os
te

d
 3

 m
on

th
s 

af
te

r 
fi

n
al

 
re

p
or

t 
p

os
te

d
.

P
u

bl
ic

 c
om

m
en

t 
p

er
io

d
 n

ot
 

m
en

ti
on

ed
.

A
 r

ec
or

d
 o

f 
th

e 
co

m
m

en
ts

 a
n

d
 

th
e 

w
ay

 i
n

 w
h

ic
h

 t
h

ey
 w

er
e 

d
ea

lt
 w

it
h

 s
h

ou
ld

 b
e 

ke
p

t 
w

it
h 

th
e 

ar
ch

iv
e 

of
 t

h
e 

re
vi

ew
.

In
d

ef
in

it
e 

co
m

m
en

t 
p

er
io

d
: A

 
fo

rm
al

 f
ee

d
ba

ck
 m

ec
h

an
is

m
 i

s 
in

 
p

la
ce

. 

T
h

e 
re

vi
ew

 a
u

th
or

s 
ar

e 
re

qu
ir

ed
 t

o 
re

sp
on

d
 t

o 
fe

ed
ba

ck
 o

n
 a

 r
ev

ie
w

 
(u

su
al

ly
 w

it
h

in
 o

n
e 

m
on

th
 o

f 
re

ce
iv

in
g 

th
e 

fe
ed

ba
ck

).

5.
3 

P
u

b
li

sh
 t

h
e 

fi
n

al
 r

ep
or

t 
in

 a
 m

an
n

er
 t

h
at

 e
n

su
re

s 
fr

ee
 p

u
b

li
c 

ac
ce

ss

Sy
st

em
at

ic
 r

ev
ie

w
s 

ar
e 

p
os

te
d

 
on

 t
h

e 
re

le
va

n
t 

A
H

R
Q

 w
eb

si
te

.
T

h
e 

re
vi

ew
 f

in
d

in
gs

 n
ee

d
 t

o 
be

 e
ff

ec
ti

ve
ly

 c
om

m
u

n
ic

at
ed

 
to

 p
ra

ct
it

io
n

er
s 

an
d

 p
ol

ic
y 

m
ak

er
s.

R
ev

ie
w

s 
ar

e 
p

u
bl

is
h

ed
 i

n
 t

h
e 

C
oc

hr
an

e 
D

at
ab

as
e 

of
 S

ys
te

m
at

ic
 

R
ev

ie
w

s.
 

N
O

T
E

: 
So

m
e 

in
fo

rm
at

io
n 

on
 A

H
R

Q
-, 

C
R

D
-, 

an
d

 C
oc

hr
an

e-
re

co
m

m
en

d
ed

 m
et

ho
d

s 
w

as
 p

ro
vi

d
ed

 v
ia

 p
er

so
na

l 
co

m
m

un
ic

at
io

n 
w

it
h 

St
ep

ha
ni

e 
C

ha
ng

, E
P

C
 P

ro
gr

am
 T

as
k 

O
rd

er
 O

ffi
ce

r, 
A

H
R

Q
 (

O
ct

ob
er

 5
, 2

01
0)

; L
es

le
y 

St
ew

ar
t, 

D
ir

ec
to

r, 
C

R
D

 (
O

ct
ob

er
 1

4,
 2

01
0)

; a
nd

 J
ul

ia
n 

H
ig

gi
ns

, S
en

io
r 

St
at

is
ti

ci
an

, M
R

C
 B

io
st

at
is

ti
cs

 U
ni

t, 
In

st
it

u
te

 o
f 

P
ub

lic
 H

ea
lt

h,
 U

ni
ve

rs
it

y 
of

 C
am

br
id

ge
 (

O
ct

ob
er

 4
, 2

01
0)

.

T
A

B
L

E
 G

-1
 C

on
ti

n
u

ed

St
an

d
ar

d
s 

an
d

 E
le

m
en

ts

A
ge

n
cy

 f
or

 H
ea

lt
h

ca
re

 
R

es
ea

rc
h

 a
n

d
 Q

u
al

it
y 

(A
H

R
Q

) 
E

ff
ec

ti
ve

 H
ea

lt
h

 C
ar

e 
P

ro
gr

am
 

C
en

tr
e 

fo
r 

R
ev

ie
w

s 
an

d
 

D
is

se
m

in
at

io
n

 (
C

R
D

)
T

h
e 

C
oc

h
ra

n
e 

C
ol

la
bo

ra
ti

on



Copyright © National Academy of Sciences. All rights reserved.

Finding What Works in Health Care:  Standards for Systematic Reviews

APPENDIX G	 301

REFERENCES

Atkins, D., S. Chang, G. Gartlehner, D. I. Buckley, E. P. Whitlock, E. Berliner, and D. 
Matchar. 2010. Assessing the applicability of studies when comparing medical 
interventions. In Methods guide for comparative effectiveness reviews, edited by 
Agency for Healthcare Research and Quality. http://www.effectivehealthcare.
ahrq.gov/index.cfm/search-for-guides-reviews-and-reports/?productid=603&
pageaction=displayproduct (accessed January 19, 2011).

Chou, R., N. Aronson, D. Atkins, A. S. Ismaila, P. Santaguida, D. H. Smith, E. Whitlock, 
T. J. Wilt, and D. Moher. 2010. AHRQ series paper 4: Assessing harms when com-
paring medical interventions: AHRQ and the Effective Health Care Program. 
Journal of Clinical Epidemiology 63(5):502–512.

CRD (Centre for Reviews and Dissemination). 2009. Systematic reviews: CRD’s guidance 
for undertaking reviews in health care. York, UK: York Publishing Services, Ltd.

Fu, R., G. Gartlehner, M. Grant, T. Shamliyan, A. Sedrakyan, T. J. Wilt, L. Griffith, 
M. Oremus, P. Raina, A. Ismaila, P. Santaguida, J. Lau, and T. A. Trikalinos. 
2010. Conducting quantitative synthesis when comparing medical interventions: 
AHRQ and the Effective Health Care Program. In Methods guide for compara-
tive effectiveness reviews, edited by Agency for Healthcare Research and Qual-
ity. http://www.effectivehealthcare.ahrq.gov/index.cfm/search-for-guides-
reviews-and-reports/?pageaction=displayProduct&productID=554 (accessed 
January 19, 2011). 

Helfand, M., and H. Balshem. 2010. AHRQ series paper 2: Principles for develop-
ing guidance: AHRQ and the Effective Health Care Program. Journal of Clinical 
Epidemiology 63(5):484–490.

Higgins, J. P. T., and S. Green, eds. 2008. Cochrane handbook for systematic reviews of 
interventions. Chichester, UK: John Wiley & Sons

Norris, S., D. Atkins, W. Bruening, S. Fox, E. Johnson, R. Kane, S. C. Morton, M. 
Oremus, M. Ospina, G. Randhawa, K. Schoelles, P. Shekelle, and M. Viswanathan. 
2010. Selecting observational studies for comparing medical interventions. In 
Methods guide for comparative effectiveness reviews, edited by Agency for Health-
care Research and Quality. http://www.effectivehealthcare.ahrq.gov/index.
cfm/search-for-guides-reviews-and-reports/?pageaction=displayProduct& 
productID=454 (accessed January 19, 2011). 

Owens, D. K., K. N. Lohr, D. Atkins, J. R. Treadwell, J. T. Reston, E. B. Bass, S. Chang, 
and M. Helfand. 2010. AHRQ series paper 5: Grading the strength of a body 
of evidence when comparing medical interventions: AHRQ and the Effective 
Health Care Program. Journal of Clinical Epidemiology 63(5):513–523.

Relevo, R., and H. Balshem. 2011. Finding evidence for comparing medical interven-
tions. In Methods guide for comparative effectiveness reviews, edited by Agency for 
Healthcare Research and Quality. http://www.effectivehealthcare.ahrq.gov/
index.cfm/search-for-guides-reviews-and-reports/?pageaction=displayProduct 
&productID=605 (accessed January 19, 2011).

Slutsky, J., D. Atkins, S. Chang, and B. A. Collins Sharp. 2010. AHRQ series paper 1: 
Comparing medical interventions: AHRQ and the Effective Health Care Pro-
gram. Journal of Clinical Epidemiology 63(5):481–483.



Copyright © National Academy of Sciences. All rights reserved.

Finding What Works in Health Care:  Standards for Systematic Reviews

302	 FINDING WHAT WORKS IN HEALTH CARE

White, C. M., S. Ip, M. McPheeters, T. S. Carey, R. Chou, K. N. Lohr, K. Robinson, K. 
McDonald, and E. Whitlock. 2009. Using existing systematic reviews to replace 
de novo processes in CERs. In Methods guide for comparative effectiveness reviews, 
edited by Agency for Healthcare Research and Quality. http://www.effective-
healthcare.ahrq.gov/index.cfm/search-for-guides-reviews-and-reports/?page 
action=displayProduct&productID=329 (accessed January 19, 2011). 

Whitlock, E. P., S. A. Lopez, S. Chang, M. Helfand, M. Eder, and N. Floyd. 2010. 
AHRQ series paper 3: Identifying, selecting, and refining topics for comparative 
effectiveness systematic reviews: AHRQ and the Effective Health Care Program. 
Journal of Clinical Epidemiology 63(5):491–501.



Copyright © National Academy of Sciences. All rights reserved.

Finding What Works in Health Care:  Standards for Systematic Reviews

303

H

Preferred Reporting Items for 
Systematic Reviews and  

Meta-Analyses (PRISMA) Checklist



Copyright © National Academy of Sciences. All rights reserved.

Finding What Works in Health Care:  Standards for Systematic Reviews

304	 FINDING WHAT WORKS IN HEALTH CARE

TABLE H-1 Checklist of Items to Include When Reporting a 
Systematic Review or Meta-Analysis

Selection/Topic # Checklist Item

TITLE
Title 1 Identify the report as a systematic review, meta-

analysis, or both.
ABSTRACT
Structured  
summary

2 Provide a structured summary including, as 
applicable: background; objectives; data sources; 
study eligibility criteria, participants, and 
interventions; study appraisal and synthesis 
methods; results; limitations; conclusions and 
implications of key findings; systematic review 
registration number.

INTRODUCTION
Rationale 3 Describe the rationale for the review in the context 

of what is already known.
Objectives 4 Provide an explicit statement of questions 

being addressed with reference to participants, 
interventions, comparisons, outcomes, and study 
design (PICOS).

METHODS
Protocol and  
registration

5 Indicate if a review protocol exists, if and where 
it can be accessed (e.g., web address), and, if 
available, provide registration information, 
including registration number.

Eligibility  
criteria

6 Specify study characteristics (e.g., PICOS, length 
of follow-up) and report characteristics (e.g., years 
considered, language, publication status) used as 
criteria for eligibility, giving rationale.

Information  
sources

7 Describe all information sources (e.g., databases 
with dates of coverage, contact with study authors 
to identify additional studies) in the search and 
date last searched.

Search 8 Present full electronic search strategy for at least 
one database, including any limits used, such that 
it could be repeated.

Study selection 9 State the process for selecting studies (i.e., 
screening, eligibility, included in systematic 
reviews, and, if applicable, included in the meta-
analysis).

Data collection  
process

10 Describe method of data extraction from reports 
(e.g., piloted forms, independently, in duplicate) 
and any processes for obtaining and confirming 
data from investigators.

Data items 11 List and define all variables for which data were 
sought (e.g., PICOS, funding sources) and any 
assumptions and simplifications made.
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Selection/Topic # Checklist Item

Risk of bias in  
individual studies

12 Describe methods used for assessing risk of bias 
of individual studies (including specification of 
whether this was done at the study or outcome 
level), and how this information is to be used in 
any data synthesis.

Summary 
measures

13 State the principal summary measures (e.g., risk 
ratio, difference in means).

Synthesis of 
results

14 Describe the methods of handling data and 
combining results of studies, if done, including 
measures of consistency (e.g., I2) for each meta-
analysis.

Risk of bias across 
studies

15 Specify any assessment of risk of bias that may 
affect the cumulative evidence (e.g., publication 
bias, selective reporting within studies).

Additional 
analyses

16 Describe methods of additional analyses (e.g., 
sensitivity or subgroup analyses, meta-regression), 
if done, indicating which were prespecified.

RESULTS

Study selection 17 Give numbers of studies screened, assessed 
for eligibility, and included in the review, with 
reasons for exclusions at each stage, ideally with a 
flow diagram.

Study 
characteristics

18 For each study, present characteristics for which 
data were extracted (e.g., study size, PICOS, 
follow-up period) and provide the citations.

Risk of bias within 
studies

19 Present data on risk of bias of each study and, if 
available, any outcome-level assessment (see Item 
12).

Results of 
individual studies

20 For all outcomes considered (benefits or harms), 
present, for each study: (a) simple summary 
data for each intervention group; and (b) effect 
estimates and confidence intervals, ideally with a 
forest plot.

Synthesis of 
results

21 Present results of each meta-analysis done, 
including confidence intervals and measures of 
consistency. 

Risk of bias across 
studies

22 Present results of any assessment of risk of bias 
across studies (see Item 15).

Additional 
analyses

23 Give results of additional analyses, if done (e.g., 
sensitivity or subgroup analyses, meta-regression 
[see Item 16]).

TABLE H-1 Continued

continued
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Selection/Topic # Checklist Item

DISCUSSION

Summary of 
evidence

24 Summarize the main findings, including the 
strength of evidence for each main outcome; 
consider their relevance to key groups (e.g., 
healthcare providers, users, and policy makers).

Limitations 25 Discuss limitations at a study and outcome 
level (e.g., risk of bias) and at review level 
(e.g., incomplete retrieval of identified research, 
reporting bias).

Conclusions 26 Provide a general interpretation of the results in 
the context of other evidence and implications for 
future research.

FUNDING

Funding 27 Describe sources of funding for the systematic 
review and other support (e.g., supply of data) 
and the role of funders for the systematic review.

SOURCES: Liberati et al. (2009); Moher et al. (2009).

TABLE H-1 Continued
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Alfred O. Berg, M.D., M.P.H. (Chair), is a professor of family medi-
cine at the University of Washington Department of Family Medi-
cine in Seattle. Dr. Berg was elected to be an Institute of Medicine 
(IOM) member in 1996. He was a member of the IOM Immuniza-
tion Safety Review Committee and chair of the Committee on the 
Treatment of Post-Traumatic Stress Disorder. In 2004 he received the 
Thomas W. Johnson Award for career contributions to family medi-
cine education from the American Academy of Family Physicians; 
in 2008 he received the F. Marian Bishop Leadership Award from the 
Society of Teachers of Family Medicine Foundation; and in 2010 he 
received the Curtis Hames Research Award, family medicine’s high-
est research honor. He has served on many national expert panels to 
assess evidence and provide clinical guidance, including serving as 
chair of the U.S. Preventive Services Task Force (USPSTF); cochair 
of the otitis media panel convened by the former Agency for Health 
Care Policy and Research; chair of the Centers for Disease Control 
and Prevention’s (CDC’s) Sexually Transmitted Disease Treatment 
Guidelines panel; member of the American Medical Association/
CDC panel that produced Guidelines for Adolescent Preventive Services; 
and chair of the National Institutes of Health’s (NIH’s) State-of-the-
Science Conference on Family History and Improving Health. He 
currently chairs the CDC panel on Evaluation of Genomic Applica-
tions in Practice and Prevention. Dr. Berg earned his M.D. at Wash-
ington University in St. Louis and his M.P.H. at the University of 

I

 
Committee Biographies



Copyright © National Academy of Sciences. All rights reserved.

Finding What Works in Health Care:  Standards for Systematic Reviews

308	 FINDING WHAT WORKS IN HEALTH CARE

Washington. He completed residencies in Family Medicine at the 
University of Missouri-Columbia, and in General Preventive Medi-
cine and Public Health at the University of Washington.

Sally C. Morton, Ph.D. (Vice Chair), is professor and chair of biosta-
tistics in the Graduate School of Public Health at the University of 
Pittsburgh. She holds secondary appointments in the Department of 
Statistics and Department of Clinical and Translational Science. Pre-
viously, she was vice president for statistics and epidemiology at RTI 
International in Research Triangle Park, North Carolina. Prior to that 
position, she was head of RAND Corporation’s statistics group, held 
the RAND-endowed chair in statistics, and was codirector of the 
Agency for Healthcare Research and Quality (AHRQ) Southern Cali-
fornia Evidence-based Practice Center. She was the 2009 president of 
the American Statistical Association (ASA). Dr. Morton is a Fellow 
of the ASA and of the American Association for the Advancement 
of Science and an elected member of the Society for Research Syn-
thesis Methodology. Her interests include comparative effectiveness 
research, the use of meta-analysis in evidence-based medicine, and 
the sampling of vulnerable populations. She is a founding editor of 
Statistics, Politics, and Policy, and served on the editorial boards of the 
Journal of the American Statistical Association, Journal of Computational 
and Graphical Statistics, and Statistical Science. She is a member of the 
National Academy of Sciences Committee on National Statistics, 
and has served as a member of several IOM committees concerning 
comparative effectiveness and systematic reviews. She has a Ph.D. 
in Statistics from Stanford University.

Jesse A. Berlin, Sc.D., is the vice president of epidemiology at John-
son & Johnson Pharmaceutical Research and Development. His 
group is involved throughout the drug development process and in 
the design, analysis, and interpretation of postapproval studies. At 
the IOM, he served on the Committee to Review the Health Effects 
in Vietnam Veterans of Exposure to Herbicides and, subsequently, 
on the committee’s First Biennial Update. In 1989 he joined the 
faculty at the University of Pennsylvania in a unit that became the 
Center for Clinical Epidemiology and Biostatistics, under the direc-
tion of Dr. Brian Strom. Dr. Berlin spent several years as director of 
biostatistics for the University of Pennsylvania Cancer Center. He 
has authored or coauthored more than 220 publications in a wide 
variety of clinical and methodological areas. Dr. Berlin has a great 
deal of experience in both the application of meta-analysis and the 
study of meta-analytic methods as applied to both randomized tri-
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als and epidemiology. He has also served as a consultant on meta-
analysis for the Australian government. Dr. Berlin received his Sc.D. 
in Biostatistics from the Harvard School of Public Health.

Mohit Bhandari, M.D., Ph.D., is the Canada research chair in mus-
culoskeletal trauma at McMaster University Orthopaedic Research 
Unity, Clarity Research Group, at the Hamilton Health Sciences-
General Site in Hamilton, Ontario, Canada. He also serves as 
assistant professor, Department of Surgery, and associate member, 
Department of Clinical Epidemiology & Biostatistics, at McMaster. 
Dr. Bhandari’s clinical interests include the care of patients with 
musculoskeletal injuries. His research broadly focuses on clinical tri-
als, meta-analyses, methodological aspects of surgery trials, and the 
translation of evidence into surgical practice. Specific areas of inter-
est include identifying optimal management strategies to improve 
patient-important outcomes in patients with multiple injuries, lower 
extremity fractures, and severe soft-tissue injuries. Dr. Bhandari is 
currently coordinating trials of tibial fracture management and vari-
ous wound irrigation techniques in open fractures. He also leads the 
international hip fracture research collaborative, a global consortium 
of surgeons focusing on the design and development of large, defini-
tive surgical randomized trials in patients with hip fractures. In rec-
ognition of his research contributions, he has received the Edouard 
J. Samson Award for a Canadian orthopedic surgeon with the great-
est impact on research in the past 5 years, the Founder’s Medal 
for research, and the Royal College of Physicians and Surgeons of 
Canada Medal in Surgical Research. Dr. Bhandari is a graduate of 
the University of Toronto. He completed both his orthopedic surgery 
and Master’s of Clinical Epidemiology and Biostatistics training at 
McMaster University. 

Giselle Corbie-Smith, M.D., M.Sc., is a professor of social medicine 
and medicine at the University of North Carolina (UNC) at Chapel 
Hill. Dr. Corbie-Smith is the director of the Program on Health 
Disparities at the UNC Cecil G. Sheps Center for Health Services 
Research. The purpose of this program is to coordinate and enhance 
disparity research within the Sheps Center and throughout UNC, 
to build expertise in working with minority communities, and to 
improve collaboration and communication with minority-serving 
institutions in North Carolina and the nation. She served on the 
IOM Committee on Ethical Issues in Housing-Related Health Haz-
ard Research Involving Children, Youth and Families. Dr. Corbie-
Smith has been the Principal Investigator on grants from the NIH 
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and the Robert Wood Johnson Foundation to examine the patient-
specific and investigator-specific factors that influence participation 
in research. She is also director of the Community Engagement 
Research Core of the Carolina–Shaw Partnership for the Elimina-
tion of Health Disparities. The core’s main goal is to build commu-
nity–academic relationships to increase minority participation in 
research. Her other studies include defining the barriers and facilita-
tors to African American elders’ use of influenza vaccines; research 
on HIV risk among older African American women; and the impact 
of training in cultural competency on knowledge and skills among 
medical students and residents. Dr. Corbie-Smith was awarded the 
Jefferson-Pilot Fellowship in Academic Medicine, the highest award 
for assistant professors in the School of Medicine, and the National 
Center for Minority Health and Health Disparities Award for Lead-
ership in Health Disparities Research. She is the deputy director of 
the North Carolina Translational and Clinical Sciences Institute. Her 
clinical work focuses on serving underserved populations in public 
hospitals and clinics. She earned her M.D. at Albert Einstein College 
of Medicine and trained as an Internal Medicine intern, resident, and 
chief resident at Yale University School of Medicine. She received 
an M.Sc. in Clinical Research from the Epidemiology Department 
at Emory University.

Kay Dickersin, M.A., Ph.D., is a professor of epidemiology at Johns 
Hopkins Bloomberg School of Public Health and director of the 
Center for Clinical Trials. She has served as director of the U.S. 
Cochrane Center (originally Baltimore Cochrane Center) since 1994 
and is director of the Cochrane Eyes and Vision Group U.S. Satel-
lite. At the IOM, she has served on numerous committees, including 
the Committee on Comparative Effectiveness Research Prioritiza-
tion, Committee on Reviewing Evidence to Identify Highly Effec-
tive Clinical Services, and Committee on Reimbursement of Routine 
Patient Care Costs for Medicare Patients Enrolled in Clinical Trials. 
Dr. Dickersin’s main research contributions have been in clinical 
trials, systematic reviews, publication bias, trials registers, and the 
development and use of methods for the evaluation of medical care 
and its effectiveness. Her current research is funded by the NIH, 
AHRQ, and Blue Shield California. Among her many honors are 
election as president of the Society for Clinical Trials (2008–2009) 
and election as a member in the American Epidemiological Soci-
ety, the Society for Research Synthesis, and the IOM. Dr. Dickersin 
received an M.A. in Zoology, specializing in Cell Biology, from 
the University of California–Berkeley, and a Ph.D. in Epidemiol-
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ogy from Johns Hopkins University School of Hygiene and Public 
Health.

Jeremy M. Grimshaw, M.B.Ch.B., Ph.D., is a senior scientist in 
the Clinical Epidemiology Program of the Ottawa Health Research 
Institute and director of the Centre for Best Practice, Institute of 
Population Health, University of Ottawa. He holds a Tier 1 Cana-
dian Research Chair in Health Knowledge Transfer and Uptake 
and is a full professor in the Department of Medicine, University 
of Ottawa. He served as a member of the IOM Forum on the Sci-
ence of Health Care Quality Improvement and Implementation. 
His research focuses on the evaluation of interventions to dissemi-
nate and implement evidence-based practice. He is director of the 
Canadian Cochrane Network and Centre. He is coordinating editor 
of the Cochrane Effective Practice and Organization of Care group 
and he has been involved in a series of systematic reviews of guide-
line dissemination and implementation strategies. Dr. Grimshaw 
has been involved in more than 30 cluster randomized trials of 
different dissemination and implementation strategies conducted 
in a wide range of settings (including community pharmacy set-
tings, family medicine settings, and secondary- and tertiary-care set-
tings). Furthermore, he has evaluated a wide range of interventions 
(e.g., educational meetings, educational outreach, organizational 
interventions, computerized guidelines) relating to a wide range 
of behaviors. He has also undertaken research into statistical issues 
in the design, conduct, and analysis of cluster randomized trials. 
Recently his research has focused on assessing the applicability of 
behavioral theories to healthcare professional and organizational 
behaviors. He has authored more than 300 peer-reviewed publica-
tions and 60 monographs and book chapters. Dr. Grimshaw received 
an M.B.Ch.B. (M.D. equivalent) from the University of Edinburgh, 
UK. He trained as a family physician prior to undertaking a Ph.D. 
in Health Services Research at the University of Aberdeen.

Mark Helfand, M.D., M.S., M.P.H., is a staff physician at the Port-
land Veterans Affairs Medical Center and professor of medicine 
and medical informatics & clinical epidemiology at Oregon Health 
& Science University. He was a Robert Wood Johnson Generalist 
Faculty Scholar from 1993 to 1997 and has been director of the 
Oregon Evidence-based Practice Center since 1997. Dr. Helfand has 
been a leader in methods for comparative effectiveness research. 
He led a team that helped the USPSTF prioritize topics and develop 
evidence-based guidelines. In the area of comparative effectiveness, 
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he was a founder of the Drug Effectiveness Review Project. His 
research focuses on the use of systematic reviews to inform clinical 
and public policy. His current projects include the Coordinating 
Center for the VA’s Evidence-based Synthesis Program. In addition, 
Dr. Helfand has been editor in chief of the journal Medical Decision 
Making since 2005. He earned Bachelor of Science and Bachelor of 
English Literature degrees from Stanford University. He received 
his M.D. from the University of Illinois and completed postgraduate 
training in Internal Medicine at Stanford Medical School.

Vincent E. Kerr, M.D., is president of Care Solutions, UnitedHealth-
care. He provides strategic leadership and a focus on customer 
needs in the key areas of care management, clinical operations, con-
sumer health, and medical care advancement. He works closely with 
UnitedHealth Networks, United Pharmacy Management, and United 
Resource Networks. From this leadership position, he also represents 
UnitedHealthcare with a number of employer-based organizations, 
including the American Benefits Council, the National Business Group 
on Health, Bridges to Excellence, and others. The former director of 
healthcare management and chief medical officer for Ford Motor Co., 
in Dearborn, Michigan, Dr. Kerr was responsible for managing one 
of the largest private employer healthcare plans in the nation. During 
his tenure at Ford, he was responsible for managing health benefits 
for all Ford employees globally, for worksite health and safety, and for 
providing leadership to the staff at more than 100 medical centers at 
Ford’s major manufacturing facilities around the world. Dr. Kerr also 
served as a lead negotiator for Ford with the United Auto Workers. 
Prior to joining Ford, he was the company medical director at General 
Electric (GE) in Fairfield, Connecticut, and focused on improving care 
processes using Six Sigma in GE’s many medical facilities. Previously, 
Dr. Kerr practiced medicine as an attending physician, cofounding 
a multisite group practice and urgent care facility and serving as a 
member of the clinical teaching faculty of Yale Medical School. He 
has served on the boards of a number of prestigious industry groups 
focused on quality in health care, including the National Business 
Group on Health, the National Committee for Quality Assurance 
(NCQA), and the Voluntary Hospital Association. He also chaired the 
Leapfrog Group. Dr. Kerr attended Harvard University and received 
his M.D. from the Yale University School of Medicine. He is trained 
in Internal Medicine and Occupational Medicine.

Marguerite A. Koster, M.A., M.F.T., is the practice leader of the 
Technology Assessment & Guidelines Unit within the Southern Cali-
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fornia Permanente Medical Group, a partnership of physicians that 
contracts exclusively with the Kaiser Foundation Health Plan to 
provide medical services for more than 3 million members in Kaiser 
Permanente’s (KP’s) Southern California Region. In this position, 
she manages a staff of 10 evidence specialists who systematically 
review and critically appraise scientific evidence in support of Kaiser 
Permanente’s clinical practice guideline, medical technology assess-
ment, and health system implementation programs. For the past 20 
years, Ms. Koster has been actively involved in the advancement of 
evidence-based medicine and methodology standards for guideline 
development and technology assessment at Kaiser Permanente’s 
national and regional levels. She is a member of the KP Southern 
California Medical Technology Assessment Team, the KP Interre-
gional New Technologies Committee, the KP National Guideline 
Directors, and the KP Guideline Quality Committee. Ms. Koster also 
has a long history of collaboration with other healthcare organiza-
tions, medical and professional societies, and accreditation groups, 
in the areas of evidence-based clinical guideline development, tech-
nology assessment, and performance measurement. Major interest 
areas include systematic review methodology, methods for synthe-
sizing evidence, evidence grading systems, collaborative guideline 
development, and integration of evidence-based clinical content into 
electronic health systems. Prior to joining Kaiser Permanente, Ms. 
Koster was a research analyst at the University of Southern Califor-
nia’s Social Science Research Institute, where she conducted survey 
research for grants funded by the U.S. National Institute of Justice 
and the Office of Juvenile Justice and Delinquency Prevention. In 
addition, she worked for several years as a psychotherapist special-
izing in long-term, residential addiction treatment and recovery pro-
grams for court-referred and homeless drug users, and is currently 
a licensed Marriage and Family Therapist in the State of California.

Katie Maslow, M.S.W., is a consultant on aging, dementia, and 
Alzheimer’s care issues. She served as a member of the recent IOM 
Committee on Comparative Effectiveness Research Prioritization 
and an earlier IOM Committee to Review the Social Security Admin-
istration’s Disability Decision Process Research. From 1995 to 2010, 
she worked for the Alzheimer’s Association, focusing on practice 
and policy initiatives to improve the quality, coordination, and out-
comes of healthcare and long-term services and support for persons 
with Alzheimer’s and other dementias and to support their fam-
ily caregivers. She directed the association’s initiative on managed 
care,  and codirected its multisite demonstration project, Chronic 
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Care Networks for Alzheimer’s Disease. She also directed the associ-
ation’s demonstration project on improving hospital care for people 
with dementia, which included the development of training materi-
als for hospital nurses caring for this population in partnership with 
the John A. Hartford Institute for Geriatric Nursing. She represented 
the association on the National Assisted Living Workgroup and 
was a primary author of the association’s annual report, Alzheimer’s 
Disease Facts and Figures. Before joining the Alzheimer’s Associa-
tion, Ms. Maslow worked for 12 years at the U.S. Office of Technol-
ogy Assessment, studying policy issues in aging, Alzheimer’s dis-
ease, long-term care, end-of-life issues, and case management. Ms. 
Maslow has served on numerous government and nongovernment 
advisory panels on aging, Alzheimer’s disease, dementia, family 
caregiving, home care, assisted living, nursing home care, and care 
coordination. She has served on the national board of the American 
Society of Aging and won the Society award in 2003. She is a mem-
ber of the American Geriatrics Society, Gerontological Society of 
America, and National Association of Social Workers. She graduated 
from Stanford University and received her M.S.W. from Howard 
University.

David A. Mrazek, M.D., F.R.C. Psych., is chair of the department 
of psychiatry and psychology at the Mayo Clinic. He is a child 
and adolescent psychiatrist with a longstanding interest in devel-
opmental psychopathology and the interaction of biological and 
environmental risk factors. He is currently the Principal Investigator 
of a large federally funded project studying the pharmacogenom-
ics of antidepressant response. He is also director of the Samuel C. 
Johnson Program for the Genomics of Addiction. Before joining the 
Mayo Clinic, he was the Leon Yochelson Professor of Psychiatry at 
the George Washington University School of Medicine. 

Christopher H. Schmid, Ph.D., is director of the Biostatistics 
Research Center in the Institute for Clinical Research and Health 
Policy Studies at Tufts Medical Center. He is also professor of medi-
cine and associate director of the program in clinical and transla-
tional science at Sackler School of Graduate Biomedical Sciences at 
Tufts University School of Medicine. He is also adjunct professor at 
the Friedman School of Nutrition Science and Policy at Tufts. He is a 
coeditor of the Journal of Research Synthesis Methods; statistical editor 
of the American Journal of Kidney Diseases; a member of the editorial 
board for BMC Medicine; and a Fellow of the American Statistical 
Association, where he is past chair of the International Conference 
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on Health Policy Statistics. In addition, Dr. Schmid is an elected 
member of the Society for Research Synthesis Methodology. He has 
served on study sections with several federal agencies; is a member 
of the Food and Drug Administration Orthopaedic and Rehabilita-
tion Devices Panels; consults with the European Medicines Agency; 
and serves on the External Advisory Committee for ECRI. His major 
research interests include development and application of Bayesian 
models to clinical research, statistical methods and computational 
tools for meta-analysis, methods for combining and analyzing data 
from multiple clinical trials and clinical studies; and methods for 
handling missing time-dependent data in longitudinal studies. Dr. 
Schmid received his Ph.D. in Statistics from Harvard University.

Anna Maria Siega-Riz, Ph.D., is a professor in the Department of 
Epidemiology and joint appointed in the Department of Nutrition 
in the Gillings School of Global Public Health at the University of 
North Carolina–Chapel Hill. Dr. Siega-Riz is a Fellow at the Caro-
lina Population Center and serves as associate chair of the Depart-
ment of Epidemiology and director of the Nutrition Epidemiology 
Core for the Clinical Nutrition Research Center in the Department 
of Nutrition. She is also the program leader for the Reproductive, 
Perinatal, and Pediatric Program in the Department of Epidemiol-
ogy. Dr. Siega-Riz served on the IOM Committee to Reexamine IOM 
Pregnancy Weight Guidelines and the IOM Committee to Review 
the WIC Food Packages. She has expertise in diet methodology, 
gestational weight gain, maternal nutritional status and its effects 
on birth outcomes, obesity development, and dietary trends and 
intakes among children and Hispanic populations. She was the lead 
investigator of the evidence-based review on outcomes of maternal 
weight gain sponsored by AHRQ. Dr. Siega-Riz uses a multidisci-
plinary team perspective as a way to address complex problems 
such as prematurity, fetal programming, and racial disparities and 
obesity. She received the March of Dimes Agnes Higgins Award for 
Maternal and Fetal Nutrition in 2007. Dr. Siega-Riz earned a B.S.P.H. 
in Nutrition from the School of Public Health at UNC–Chapel Hill; 
an M.S. in Food, Nutrition, and Food Service Management from 
UNC–Greensboro; and a Ph.D. in Nutrition and Epidemiology from 
the School of Public Health at UNC–Chapel Hill.

Harold C. Sox, M.D., recently retired after 8 years as editor of Annals 
of Internal Medicine. After serving as a medical intern and resident at 
Massachusetts General Hospital, he spent 2 years doing research in 
immunology at the NIH and 3 years at Dartmouth Medical School, 
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where he served as chief medical resident and began his studies of 
medical decision making. He then spent 15 years on the faculty of 
Stanford University School of Medicine, where he was the chief of 
the Division of General Internal Medicine and director of ambula-
tory care at the Palo Alto VA Medical Center. In 1988 he returned to 
Dartmouth, where he served for 13 years as the Joseph M. Huber 
Professor of Medicine and chair of the Department of Medicine. He 
was elected to the IOM in 1993 and to a Fellowship in the American 
Association for the Advancement of Science in 2002. Dr. Sox has 
served on numerous IOM committees, including the Committee on 
an Evidence Framework for Obesity Prevention Decision-Making, 
Committee on Comparative Effectiveness Research Prioritization, 
Committee on Reviewing Evidence to Identify Highly Effective 
Clinical Services, Committee to Study HIV Transmission through 
Blood Products, and Committee on Health Effects Associated with 
Exposures Experienced in the Gulf War. Dr. Sox was president of the 
American College of Physicians during 1998–1999. He chaired the 
USPSTF from 1990 to 1995, chaired the Medicare Coverage Advi-
sory Committee of the Center for Medicare Services from 1999 to 
2003, and served on the Report Review Committee of the National 
Research Council from 2000 to 2005. He currently chairs the National 
Advisory Committee for the Robert Wood Johnson Foundation Phy-
sician Faculty Scholars Program and is a member of the Board of 
Directors of the Foundation for Informed Medical Decision Making. 
He is also a member of the Stakeholders Group for the Effective 
Health Care Program of the Agency for Health Research and Policy. 
His books include Medical Decision Making, Common Diagnostic Tests: 
Selection and Interpretation, and HIV and the Blood Supply: An Analysis 
of Crisis Decisionmaking. Dr. Sox earned a B.S. in Physics from Stan-
ford University and an M.D. from Harvard Medical School.

Paul Wallace, M.D., is medical director of Health and Productiv-
ity Management Programs at the Permanente Federation. He is a 
member of the IOM Board on Population Health and Public Health 
Practice and served on the IOM Planning Committee for a Workshop 
on a Foundation for Evidence-Driven Practice: A Rapid-Learning 
System for Cancer Care, the IOM Planning Committee for a Work-
shop on Applying What We Know: Best Practices in Evidence-Based 
Medicine, and the IOM Subcommittee on Performance Measures. 
Dr. Wallace is an active participant, program leader, and perpet-
ual student in clinical quality improvement, especially in the area 
of translation of evidence into care delivery using people- and 
technology-based innovation supported by performance measure-
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ment. At Kaiser Permanente, he leads work to extend KP’s experi-
ence with population-based care to further develop and integrate 
wellness, health maintenance, and productivity enhancement inter-
ventions. He is also active in the design and promotion of systematic 
approaches to comparative effectiveness assessment and accelerated 
organizational learning. He was executive director of KP’s Care 
Management Institute (CMI) from 2000 to 2005 and continues as a 
senior advisor to CMI and to Avivia Health, the KP disease manage-
ment company established in 2005. Board certified in Internal Medi-
cine and Hematology, he previously taught clinical and basic sci-
ences and investigated bone marrow function as a faculty member at 
Oregon Health & Science University. Dr. Wallace is a Board member 
for AcademyHealth and for the Society of Participatory Medicine. 
He recently concluded terms as the Board Chair for the Center 
for Information Therapy, and as a Board member and Secretary 
for DMAA: The Care Continuum Alliance. He previously served 
on the National Advisory Council for AHRQ, the Medical Cover-
age Advisory Committee for the Centers for Medicare & Medicaid 
Services, the Medical Advisory Panel for the Blue Cross and Blue 
Shield Technology Evaluation Center, and the NCQA Committee 
on Performance Measurement and Standards. He received his M.D. 
at the University of Iowa School of Medicine and completed further 
training in Internal Medicine and Hematology at Strong Memorial 
Hospital and the University of Rochester. 
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