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Why these guidelines?


The world’s clinical and scientific literature is growing so fast that it has become impossible even for someone who subspecializes in a particular topic to stay current with everything that is published each month. More and more people are forced to use reviews to stay on top of research and to get recommendations about what they should be doing (or should stop doing) in treating their patients/clients. However, this reliance on reviews creates its own problems. Some reviews are good, some are poor, and the worst ones are poor and biased. The best class of reviews for answering specific clinical questions (on diagnosis, prognosis, treatment, costs, etc.) is systematic reviews systematic reviews, a type of review that has become more common in the last two decades. Systematic reviews approach the examination of a body of literature as if it were a research project, which involves a protocol designed to reduce errors in finding, abstracting and synthesizing information and to optimize the level of objectivity of the results and recommendations. 


Many clinicians (and researchers) did not learn about systematic reviews during their schooling or are not confident that they can evaluate the quality of such a review even if they did study the topic during their training. It is one thing to know what a systematic review is; it is quite something else to be able to detect possible weaknesses or biases in a review that recommends a particular course of action, and to evaluate to what extent it can be trusted. The basic purpose of these guidelines is to help busy clinicians, administrators and researchers to ask the critical questions to reveal the strengths and weaknesses of a review, in general and as relevant to their particular clinical question or other practical concern(s). Its primary audience is clinicians, as most systematic reviews are optimized to answer the clinical questions they have. Systematic reviews addressing the questions of researchers and policy makers may also address focused questions, and follow similar procedures. However, the illustrations and justifications we give here will be based on issues of concern to clinicians.

It should be noted that these guidelines addresses systematic reviews only. Often, systematic reviews are the basis for the creation of clinical practice guidelines or similar documents that assist practitioners in making decisions on assessment, diagnosis, prevention and/or treatment. However, a number of other considerations go into a clinical practice guideline, including the weighing of risks and benefits of alternative treatments, the costs of treatment, the values and preferences of patients and clinicians, etc. These guidelines does not address how such issues are or are not addressed and combined in developing recommendations. Such instruments as Appraisal of Guidelines Research and Evaluation (AGREE) provide guidance on the evaluation of clinical practice guidelines. (The AGREE Collaboration. Appraisal of guidelines for research & evaluation AGREE instrument training manual. London: St George's Hospital Medical School; 2003. http://www.agreecollaboration.org/)
Who created these guidelines?


These guidelines was created by the Task Force on Systematic Reviews and Guidelines of the NIDRR-funded National Center for the Dissemination of Rehabilitation Research (NCDRR), a group of disability and rehabilitation clinicians and researchers with experience in creating and/or using systematic reviews. They began by “mining” the existing literature on the quality of systematic reviews for items/questions that have been suggested to evaluate the quality of systematic reviews. These items were sorted into the categories currently used in these guidelines and then discussed from a number of viewpoints: Does the item/question address the quality of a review? Can the answer be found by just reading the review at hand (or must a potential user read all the individual primary studies too, and/or other existing systematic reviews on the topic)? Is it important to ask the question? Does the question help the target users of the systematic review to better understand the strengths and limitations of the review, and assist them to make better decisions on using or not using it? The questions remaining are the ones that the Task Force members saw as important. They also did some combining and splitting of issues found in reviewing the literature or emerging in their discussions so as to enhance the utility of the end result for the guideline user.

How to use the checklist


After an introduction that relies on a flow chart to lay out the typical process of conducting a systematic review, this guidelines document offers a list of questions that the systematic review users should ask themselves. For each question, there is an explanation as to why the question is important (termed “rationale”) and a listing of the type of information to look for in answering it. A separate document, called the checklist, lists the same questions (but without the rationale and items to look for), and offers a box in which to write notes on one’s observations of a particular systematic review.

There is a core of questions that can be asked of every systematic review, whether it deals with prevention studies or economic evaluation of treatment studies. These questions are provided at the beginning of the list, in the following sections:

1. Systematic review question / clinical applicability

2. Protocol

3. Database searching [Searching in bibliographic database
4. Other searches

5. Database search/hand search limitations

6. Abstract and full paper scanning

7. Methodological quality assessment and use

8. Data abstracting

9. Qualitative synthesis

10. Discussion

11. Various

Not all questions in these 11 sections are relevant to all systematic reviews, and there are a number that start with: “IF …”. 

These “generic” sections are followed by five sections that contain the questions relevant to the five types of systematic reviews being distinguished. At the end, there is an entire section of questions relevant only to meta-analysis, a genre of systematic review which attempts to provide a quantitative synthesis of the literature (rather than, or in addition too, the more common qualitative synthesis.) 

The guidelines and the checklist next provide questions for five types of systematic reviews that the panel thought are of most salience to rehabilitation decision makers - those of:

1. intervention studies (including all treatments and preventive measures)

2. prognostic studies

3. diagnostic accuracy studies

4. investigations of the quality of measurement instruments, and 

5. economic evaluations. 


Whether a particular question is relevant to the issue at hand (which always is: can I rely on the conclusions and recommendations this review provides?) depends in part on one’s purpose in reading the review: what actions potentially need to be taken or modified or omitted based on the results? The relevancy may also depend in part on the nature of the review - for instance, the limitations the authors imposed on the scope and method of their review. 


There are many possible ways to use the checklist. Initially, you may want to write either an answer or a “N/A” (not applicable) in every answer box, forcing yourself to read and reread the systematic review until all questions are answered. As you become more familiar with the critical reading of systematic reviews, you may want to use the checklist to make notes on particularly problematic issues only. There may come a time when you have become so adept at reading systematic reviews and extracting all information that bears on their quality and “dependability” that you only need to review the list once to confirm that you have not skipped any important question in your mental appraisal of the review article.

A short introduction to the process of creating systematic reviews


Systematic reviews are an indispensable part of evidence-based practice (EBP): they help clinicians decide on the advisability of a particular course of action (what instrument to utilize to assess a problem; what procedure to use for treating a problem; what information to give patients/clients when they ask questions of prognosis; etc.) They are not the only part of EBP, and clinicians should not forget that the patient’s/client’s values and preferences should play a role in decision making, as well as the clinician’s own expertise and level of training in advanced assessment and treatment techniques. However well designed, implemented and reported, a systematic review is never the only part of the puzzle. 


All systematic reviews start with a focused clinical question (Flow chart on page 8 – Box 2), and are designed to answer that question using only the findings of relevant and quality-assessed research that has been completed (but not necessarily published). It is the responsibility of the clinician or other user of the systematic review to determine whether there is a match between that question and their own question(s) and needs for information, including the fit with the patients’/clients’ characteristics, needs and values – Box 1. (See also the guidelines section on “Clinical question”). A protocol (Box 3) is then written that specifies the research process that will be followed in finding the answer to the focused question(s). The protocol typically indicates how the data (the results of existing research) will be identified, evaluated, abstracted, synthesized, and used to answer the focused question that started the process, and what criteria will be used to assure the quality of the synthesis and the dependability of the recommendations, if any. The protocol should specify what methods (Boxes 11-22) and standards or instruments (Boxes 4-10) will be used in all later steps. The protocol should be developed without knowledge of the findings of primary studies, so as to minimize bias because at this stage the authors are still blind to what the review might conclude. Sometimes a group separate from the protocol authors reviews the protocol to make sure that the researchers have indeed proposed feasible and optimal ways of completing all the steps in the review process, at least within the scope of the available resources (Box 22). 


The protocol specifies what bibliographic and other databases will be used and what inclusion/exclusion criteria as well as key free text words, controlled vocabulary terms, thesaurus terms, etc. (Box 4) will be used in the searching for relevant research (Box 11). Most databases will produce reference information, including an abstract of the paper that was published. However, other databases such as clinical trial registries may only indicate that a study was planned, and follow-up with the investigator or sponsor is needed to determine if findings were published, or at least are available. These abstracts are used to screen studies/papers (Box 12), using specific criteria (Box 5) for what can be eliminated and what must go on to the next stage, the scanning of complete documents. The best abstract scanning uses two or more individuals who review abstracts independently; their agreement should be reported as an indication of the quality of the screening process. 


In the next stage, full papers are scanned (Box 13) to determine if indeed they are applicable to the clinical question, and whether they satisfy the criteria (for age group, treatment type, co-morbidities, etc.- Box 6) that were set forth in the protocol. Full texts of published papers are also commonly used for ancestor search (Box 19), which is checking the list of references for prior relevant publications that for some reason (a very old paper; a journal that is not indexed; an error by an indexer; etc.) did not make it into the batch of abstracts retrieved. Another method often used to identify research, especially studies that may not have been published at all or only published in reports or other publications often not included in the bibliographic databases, is contacting experts in a particular area (Box 18). “Hand searches” of the most relevant journals (Box 20) sometimes are also used. Systematic reviewers may avoid that latter step, either because of the costs involved, or because they trust that other databases (e.g. the Cochrane Central Register of Controlled Trials have been created that are based on such hand searches. Even with a “small, simple” clinical question, the number of full papers that are thought to be relevant based on a reading of only the abstract can be large, and scanning of the full papers to determine what needs to go on to the next step is recommended. Again, scanning by multiple readers (Box 13) is ideally used to make sure no paper is accidentally set aside as not relevant. 


Many systematic reviews assess the methodological quality of the primary studies they have identified (Box 14), using a quality checklist or even a formal quality rating scale (Box 7). The resulting information may be used to exclude papers (or studies) altogether, or to weight individual studies in the synthesis phase of the review, and/or in a sensitivity analysis to determine whether research quality makes a difference in the nature of the findings. Because many research reports leave out some information on methods or findings crucial to systematic reviewers, or describe their methods in ambiguous terms, researchers doing a systematic review may communicate with the authors of the primary studies to retrieve as much information as possible (Box 21). With or without the supplemental information, those completing the quality rating scale or checklist may easily commit errors of omission or commission, and having two or more well-trained individuals (Box 14) do this independently is recommended.


The next step in the sequence is abstracting the data from the papers (studies) that have survived the prior stages (Box 15). Using customized forms (or data entry screens linked to a database) and instructions (Box 8), the information needed is identified in the sources, and entered in appropriate fields. Depending on the purpose of the systematic review, this can vary from bibliographic information (e.g. source journal and year of publication), study characteristics (e.g. number of subjects, use of randomization), and outcomes reported (for instance, specific outcome measures, effect sizes) to aspects of the conclusions drawn by the study’s authors. In this stage too (Box 15), use of multiple independent abstracters is recommended, and the authors of the studies being reviewed may be contacted to get details missing from the published report (Box 21). Steps 13, 14 and 15 can be combined, and often are combined, in that the same individuals in a single step scan the full papers for eligibility, extract or rate information relevant to the methodological quality of the primary studies, and abstract substantive outcome information.


In the data synthesis step, the various primary studies, or at least the elements abstracted in step 15, are combined (Box 16). If the question “are these studies or findings combinable?” has been answered with “yes,” the common theme (message, finding, etc.) of the primary studies is determined, especially as to how they answer the focal question: how many studies give answer A, what is the methodological quality of these investigations, and how strong is their support for this (for instance, what are the relevant effect sizes); how many give answer B or another answer. Further analysis in the synthesis phase may address systematic differences between the studies that resulted in answer A vs. those that found answer B; authors may also assess whether the trend is different for subgroups of patients/clients, for weaker and stronger studies, etc. In meta-analyses, answering the question of combinability and the actual synthesis are quantitative; more commonly, synthesis is qualitative. 


The existence of explicit synthesis rules and standards that have been defined beforehand (Box 9) is the strong suit of systematic reviews. Rather than someone’s preferences or biases steering what is extracted from the reports of the primary studies, and how this information is combined across studies, decisions are guided by the clear rules that the protocol specifies. But the reader should keep in mind that biases may have led to the specification of the rules in the first place, and that sometimes rules are not obeyed; the fact that the protocol mentions rules and standards does not guarantee that the results of the systematic review are dependable. The present guidelines document was written to help readers of systematic reviews become critical readers.


While the data synthesis step is akin to statistical analysis in a traditional primary study, the next step, drawing conclusions and making recommendations (Box 17), is also very similar to what is done in primary research. One major difference, however, is that systematic reviewers rely on preset criteria for the strength (quality, quantity, variety) of the evidence when drawing conclusions and making recommendations. These evidence grading schemes (Box 10) may, for instance, state that an intervention can only be recommended strongly if there are at least two large, well-executed randomized controlled trials (RCTs) supporting it; if, however, there are only observational studies, regardless of how many and how well-done, the intervention might only be suggested as one out of many options. 


Many systematic reviews, especially those sponsored by professional groups or performed with government funds, are different from other types of research in that the protocol calls for a round of external peer review before the findings and recommendations are distributed. This group of experts (which may include methodologists, clinicians and consumers and may be the same or different from those who reviewed the protocol prior to study start) reviews the draft report, assesses whether the investigators followed their protocol, and determines whether there are, in spite of adherence to a well-written protocol, any major errors (omission of studies; misinterpretation of primary studies; flaws in synthesis, etc.) that resulted in erroneous findings, conclusions and recommendations. The peer review (Box 22) may be the basis for redoing part of the work, possibly from the step of writing the protocol forward. 

Further reading on the process of systematic reviewing:
Leucht S, Kissling W, Davis JM. How to read and understand and use systematic reviews and meta-analyses. Acta Psychiatr Scand. 2009;119(6):443-450. 

Oxman AD, Guyatt GH. Validation of an index of the quality of review articles. J Clin Epidemiol. 1991;44(11):1271-1278. 

Engberg S. Systematic reviews and meta-analysis: Studies of studies. J Wound Ostomy Continence Nurs. 2008;35(3):258-265. 

Schlosser RW, Wendt O, Sigafoos J. Not all reviews are created equal: Considerations for appraisal. Evid Based Commun Assess Interv. ;1:138-150. 

Schlosser RW, ed. Appraising the Quality of Systematic Reviews. Austin TX: National Center for the Dissemination of Disability and Rehabilitation; 2007Focus: Technical Brief No. 17. 

Schlosser RW. The role of systematic reviews in evidence-based practice, research, and development. Focus Technical Brief. 2006(15). 

Tricco AC, Tetzlaff J, Moher D. The art and science of knowledge synthesis. J Clin Epidemiol. 2011;64(1):11-20. 

Institute of Medicine. Finding what Works in Health Care: Standards for Systematic Reviews. Washington D.C.: The National Academies Press; 2011. 

Liberati A, Altman DG, Tetzlaff J, et al. The PRISMA statement for reporting systematic reviews and meta-analyses of studies that evaluate health care interventions: Explanation and elaboration. J Clin Epidemiol. 2009;62(10):e1-34. 
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QUESTIONS APPLICABLE TO ALL SYSTEMATIC REVIEWS:

	SYSTEMATIC REVIEW QUESTION / CLINICAL APPLICABILITY
	

	RQ1. Do the authors ask a concrete, concise, clearly stated question as the basis for their review?
	

	RQ2. Is there a rationale for the review? Is the clinical/scientific background for the review discussed, the guiding problem defined?
	

	RQ3. Do the authors refer to systematic reviews in this area done previously? Do they justify the need for a new review?
	

	RQ4. Are the outcome(s) of interest described/defined? Are all important outcomes considered?
	

	RQ5. Are (potential) harms described/defined?
	

	RQ6. Is the population(s) of interest described/defined? 
	

	PROTOCOL
	

	PR1. Was an a priori protocol for the systematic review produced/available? (standard protocol or customized or ad-hoc one)
	

	PR2. IF YES: Was the protocol (in report or protocol template in reference manual) complete, specifying: background; objectives; patients/interventions/tests/outcomes of interest; criteria for selecting studies; literature search strategies; review methods; coding instructions; methods/rules for translating evidence into recommendations; conflicts of interest
	

	PR3. IF YES: Was the protocol reviewed by an independent group of experts and/or an outside organization?
	

	PR4. IF YES: Were there deviations from the protocol? Were deviations acknowledged/ justified by the authors?
	

	PR5. IF YES: Were (acknowledged or non-acknowledged) deviations justifiable?
	

	DATABASE SEARCHING
	

	DB1. Was the method for locating evidence described?
	

	DB2. Were explicit inclusion and exclusion criteria for database searches for studies and articles given?
	

	DB3. Were multiple bibliographic databases used to identify primary studies? Were the appropriate databases used?
	

	DB4. Was the search strategy comprehensive enough that all relevant studies were likely to be located? Were the key words used for searching identified?
	

	DB5. Did the authors avoid database bias and source selection bias?
	

	DB6. Were the Cochrane database of trials and/or other data bases of studies (as appropriate) consulted? 
	

	DB7. Were clinical trials registers consulted?
	

	DB8. Was the grey literature searched for primary studies? If not, was this omission justifiable?
	

	OTHER SEARCHES
	

	OS1. Were experts and prolific authors contacted for published or unpublished studies they knew of?
	

	OS2. Were the reference lists of identified publications reviewed for additional studies? (ancestor search)
	

	SEARCH LIMITATIONS
	

	SL1. Was the literature collected limited by language of the reports? If so, was this limitation justified/justifiable?
	

	SL2. Was the literature collected limited by geographic/political area? If so, was this limitation justified/justifiable?
	

	SL3. Was the literature collected limited by time period (start-stop years)? If so, was this limitation justified/justifiable?
	

	SL4. Was the literature collected limited by characteristics of the subjects studied (age, gender, co-morbidities, etc.)? If so, was this limitation justified/justifiable?
	

	SL5. Was the literature collected limited by research design? If so, was this limitation justified/justifiable?
	

	SL6. Was the literature collected limited by type of intervention(s)? Was the literature collected limited by type of type of outcome(s) or outcome measure(s)? If so, were these limitations justified/justifiable? 
	

	ABSTRACT AND FULL PAPER SCANNING
	

	SC1. Were inclusion and exclusion criteria used for selecting abstracts specified? Were the in/exclusion criteria used likely to result in clinically relevant articles being identified? 
	

	SC2. Is nature and training of abstract reviewers specified?
	

	SC3. Were all abstracts (or a sample of abstracts) of studies reviewed by ≥2 persons independently? Is an agreement measure and level reported? Was there a procedure for developing consensus in case of disagreements?
	

	SC4. Is the nature and training of full paper reviewers specified?
	

	SC5. Were the inclusion and exclusion criteria used for selecting primary studies based on full papers specified? Were the in/exclusion criteria used likely to result in clinically relevant articles being identified? 
	

	SC6. Were (all/sample) studies reviewed by ≥2 persons independently? Is an agreement measure and the level of agreement achieved reported?
	

	SC7. Is there a clear description or flow diagram describing the disposition of abstracts and papers through the various steps in the process of identifying the relevant evidence (abstracts read > full papers read > full papers abstracted, etc?)
	

	SC8. Is a log/listing of rejected primary studies available, with reasons for rejection?
	

	METHODOLOGICAL QUALITY ASSESSMENT AND USE
	

	MQ1. Were studies reviewed for methodological quality?
	

	MQ2. Was the instrument for assessing study quality identified and presented? Was the choice of review instrument justified?
	

	MQ3. Were the results of quality assessment used, and was this use justified?
	

	MQ4. Was study quality scored by ≥2 persons independently? Is agreement level reported? Was there a procedure for developing consensus?
	

	MQ5. Is nature and training of study quality scorers/reviewers specified?
	

	MQ6. Was bias or potential bias in reviewed studies addressed and presented.
	

	DATA ABSTRACTING
	

	DA1. Is an abstracting form and syllabus described? If so, is pilot-testing of the form/ syllabus described?
	

	DA2. Were (all/sample) study data abstracted by two or more persons independently? Is agreement measure and level reported?
	

	DA3. Is there a description of how disagreements between data abstracters were resolved?
	

	DA4. Is the nature and training of the data abstracters specified?
	

	QUALITATIVE SYNTHESIS
	

	QS1. Did the review include the right type of study (relevancy to the question)?
	

	QS2. Is the method for data synthesis (aggregating evidence across studies) described?
	

	QS3. Were the findings (from original studies) combined appropriately and the data analyzed appropriately?
	

	QS4. Were the studies similar enough to combine? (Same subjects? Same or similar interventions? Same or comparable outcomes?) 
	

	QS5. Were the results clearly reported and in sufficient detail – minimally table(s) describing all individual studies, their patients (demographics, disease status, etc.) interventions, outcomes used, and their core findings? 
	

	QS6. Was any sensitivity testing reported? (subgroup analyses; best-studies analysis, etc.)
	

	DISCUSSION
	

	DI1. Are study limitations discussed (e.g. search limitations, the effects of publication and other biases, strength of studies, decisions on synthesis)?
	

	DI2. Was publication bias assessed? Were other biases assessed?
	

	DI3. Are the results interpreted in light of the totality of available evidence? Are alternative considerations/explanations for the results considered, e.g. publication bias?
	

	DI4. Is the generalization of the conclusions appropriate?
	

	DI5. Are the results clinically meaningful in terms of the focused clinical question that (presumably) was the basis for the review?
	

	DI6. If there were earlier systematic reviews in this area: Do the authors discuss similarity or differences in findings, and try to explain differences?
	

	DI7. Were directions for future research proposed?
	

	VARIOUS
	

	VA1. Were all relevant disciplines represented on the review team? Were the qualifications of the reviewers reported? Were the people who performed specific components of the review qualified?
	

	VA2. Was potential bias/conflict of interest of the reviewers stated/discussed? Was there a possible conflict of interest of the organization(s) that underwrote the review?
	

	VA3. Was the systematic review peer reviewed?
	


QUESTIONS ONLY RELEVANT TO REVIEWS THAT INCORPORATE A META-ANALYSIS:
	MA1. Is it specified how missing values are handled?

	

	MA2. Was the heterogeneity of studies in terms of outcomes analyzed and reported? If the studies were heterogeneous, was the random effects model used?
	

	MA3. How are results expressed (odds ratio, relative risk, etc.)
	

	MA4. How large is the overall effect? Are confidence intervals reported? How precise are the results? Would practical decisions be different/same at the low vs. high end of the confidence interval?
	

	MA5. Are appropriate tables and graphs provided?
	

	MA6. Were any subgroup analyses specified a priori?
	

	MA7. Is lack of power considered? I.e. was a prospective power analysis done to assess whether the combined studies have enough cases given a minimally acceptable effect size?
	


QUESTIONS ONLY RELEVANT TO SYSTEMATIC REVIEWS OF STUDIES OF INTERVENTIONS/PREVENTION
	IN1. Are the intervention(s) and the comparator(s) of interest described/defined?
	

	IN2. Are the provider(s) of interest described/defined?
	

	IN3. Is treatment integrity (fidelity) of the primary studies evaluated? Was the occurrence of cointerventions (allowed in a treatment protocol or outside a protocol) noted?
	

	IN4. FOR REVIEWS THAT INCLUDE RCTs: Was the integrity of randomization considered? 
	

	IN5. Was the primary studies’ method of analysis (intent-to-treat vs. per-protocol) considered? 
	

	IN6. Was potential of confounding in the studies included in the systematic review assessed? (e.g., comparability of cases and controls in studies, where appropriate)
	

	IN7. Was blinding of patients, clinicians, outcome assessors and analysts assessed?
	

	IN8. Was loss to follow-up assessed?
	

	IN9. Were sources of heterogeneity (clinical or study design) addressed; was the sensitivity of findings to addition/omission of key studies considered? 
	

	IN10. Were the major clinical outcomes (benefits AND harms) considered?
	

	IN11. Was the generalizability of the data addressed?
	

	IN12. Were the studies cited as support sufficiently strong in quality and quantity?
	

	IN13. Were the costs of treatment options considered?
	


QUESTIONS ONLY RELEVANT TO SYSTEMATIC REVIEWS OF PROGNOSTIC STUDIES
	PS1. Do the authors define the population of interest, and do they specify criteria to make sure that all the primary studies involved dealt with (a sample from) the same population? 
	

	PS2. Do the authors assess loss to follow-up (from first assessment of study subjects to last evaluation of the outcome of interest) in the primary studies, and do they assess whether loss to follow-up was selective in any significant way. 
	

	PS3. Do the authors specify criteria for the measurement of the prognostic factor or factors by the primary studies? 
	

	PS4. IF the outcome is a subjective one: Do the authors report on the issue of blinding of the outcome assessors to all prognostic factors?
	

	PS5. Do the authors pay attention to whether and how the primary studies measured and dealt with other potential confounders? 
	

	PS6. Do the authors scrutinize the analysis of the data in the primary studies, especially in those using multiple prognostic factors? 
	


QUESTIONS ONLY RELEVANT TO SYSTEMATIC REVIEWS OF STUDIES OF DIAGNOSTIC ACCURACY
	DS1. Did the systematic reviewers select studies that were the same with respect to patient factors impacting test sensitivity and specificity, and/or did they control for these factors statistically? 
	

	DS2. Did the systematic reviewers select studies that were the same with respect clinician factors impacting test sensitivity and specificity, and/or did they control for these factors statistically? 
	

	DS3. Does the systematic review include discussion/specification/tabulation of other factors which may impact diagnostic accuracy parameters? 
	

	DS4. Was the methodological quality of the studies considered for (and included in) the systematic review evaluated using an appropriate instrument such as the QUADAS (Quality of Diagnostic Accuracy Studies)? If so, was calculation and use of a total score avoided? 
	

	DS5. Did the systematic review identify how the primary studies recruited subjects (e.g. presenting symptoms, results from previous tests, positive index test or positive reference test)? Did it determine whether subjects in the primary studies were a consecutive series, or whether additional criteria were used to select them? (e.g. score on index test, other tests) 
	

	DS6. Does the systematic review provide a description of the nature of the index test and the reference standard and of the reproducibility (test-retest reliability) of these tests? 
	

	DS7. Did the systematic review avoid estimating a pooled value separately for sensitivity and specificity? 
	

	DS8. Are the findings with respect to the index test discussed in the context of its use in clinical practice, including costs, possible treatment strategies for the disease, harms, alternative tests, use in a sequence of tests (screening, add-on, etc.), treatment decisions? 
	


QUESTIONS ONLY RELEVANT TO SYSTEMATIC REVIEWS OF STUDIES OF MEASUREMENT INSTRUMENTS
	MI1. Does the review describe the measure(s) reviewed, including content, uni- vs. multidimensionality, number and nature of items, type of administration, equipment needed (if any), etc.? 
	

	MI2. Does the review mention/discuss alternatives, especially older or better studied measures (possibly “gold standards” that the measure(s) described may replace?). Does the review address the role of the measure(s) of interest in the process of making decisions on clients/patients/subjects? 
	

	MI3. Do the authors address the nature of the population sample(s) included in the primary studies, and the circumstances (testing conditions, etc. ) in which psychometric information was collected? 
	

	MI4. Do the authors assess the quality of the primary studies, including their size, completeness of data, and handling of missing data? 
	

	MI5. Does the review address the reliability/reproducibility of the measure(s) included? If so, do the authors specify standards for what they consider minimally adequate reliability/ reproducibility? Was the application of these standards reproducible? 
	

	MI6. Does the review address the validity of the measure(s) included? If so, do the authors specify standards for what they consider minimally adequate convergent/divergent[discriminant?] and other types of validity? Was the application of these standards reproducible? 
	

	MI7. Does the review address sensitivity of the measure(s) included? If so, do the authors specify standards for what they consider minimally adequate sensitivity? 
	

	MI8. Does the review address the burden (cost, time, required skill levels, training, etc.) of collecting the data, imposed on the patients/ research subjects or on the researchers/ clinicians using the instrument? 
	

	MI9. Do the reviewers offer a total score expressing their judgment of the overall quality of the instrument(s) included in their review? If so, do they specify which features of the instrument(s) played a role in formulating this overall judgment, and how? Do they make a clear distinction between lack of information and the availability of information that particular qualities are poor? 
	

	MI10. Do the review’s authors address special issues relating to the use of the measure(s) by or with people with disabilities? 
	


QUESTIONS ONLY RELEVANT TO SYSTEMATIC REVIEWS OF ECONOMIC EVALUATIONS
	EC1. Does the systematic review specify what the specific economic questions addressed is – cost, cost-effectiveness, cost-benefit, cost-utility – and maintain this focus throughout? 
	

	EC2. Does the systematic review specify which perspective – patient, insurer, society, etc. – and which time horizon are of interest in answering the economic question, and does it maintain that focus throughout? 
	

	EC3. Have the various studies considered been evaluated for their methodological quality by means of a checklist or rating scale specific to economic evaluations? 
	

	EC4. Have all important and relevant costs been identified for all alternative interventions or other programs being evaluated or compared? 
	

	EC5. Have the entries in the evidence table been adjusted, to the degree possible and in a proper fashion, for those factors that make the results of various primary studies incomparable? 
	

	EC6. For studies that compare cost-effectiveness of interventions for disparate health problems: have the outcomes all been expressed in a proper and comparable common metric? 
	

	EC7. Does the systematic review acknowledge differences between primary studies that cannot be adjusted for, because of lack of information? 
	


SYSTEMATIC REVIEW QUESTION / CLINICAL APPLICABILITY


A systematic review needs to address important research questions that have relevance to decision-making by clients/patients, clinicians, administrators, policy makers or researchers. The questions need to be specific with relevant outcomes addressed. They can be broad or very narrow in scope, depending on the issues addressed. 
RQ1. Do the authors ask a concrete, concise, clearly stated question as the basis for their review?

Look for:

· A specific well-defined question, including overall conceptual framework 

· Definitions of the terms stated in the question

· Specification of population, settings, condition(s) of interest, providers and outcomes

· If the question is changed during the review process, delineation of the rationale and process for modifying it

Rationale

The most important aspect of a systematic review is formulating the right question. If the question is too broad, the findings lack sufficient relevance for answering practical questions and for gauging their applicability to clinical decision-making or for formulating future research questions. Also, unfocused questions provide poor guidance for determining what research to include in the systematic review and how to synthesize the findings of this research. **A clinically focused review is most useful and relevant if it addresses an issue that is important and that informs decision-making around interventions and treatments for specific situations and types of persons. For example, a clinical question can include such topics as the effects of an intervention, frequency or rate of a condition, the performance of an assessment tool, risk factors for a condition, and economic implications of an intervention. It can also lead to a review that helps practitioners solve clinical problems and aids researchers determine future research directions. 

RQ2. Is there a rationale for the review? Is the clinical/scientific background for the review discussed, the guiding problem described? 

Look for:

· A discussion of the major issues and background leading to the framing of the question
· Importance of the question and of the problem addressed, presented concisely and in understandable language 
· Discussion of gaps in the knowledge base
Rationale

Background information on the state of knowledge helps to frame the issue and guides the conceptualization of the review. It also provides context for where the results of the review fit into the current body of knowledge. 

RQ3. Do the authors refer to systematic reviews in this area done previously? Do they justify the need for a new review?

Look for:

· A summary of previous reviews and their findings relevant to the review question
· A discussion of the limitations of previous reviews in addressing the issue at hand
· Suggestions from previous reviews of needed directions in research and in future reviews
· Discussion of how this review helps to fill the gaps identified in previous research reviews
· Mention of the time since the previous review(s) were published and the publication of new primary studies since
Rationale


The importance of the review will depend on the degree to which it builds on the current state of knowledge gleaned from the existing literature, particularly from previous systematic reviews that cover related issues. The gaps identified in the previous reviews should help shape the question and protocol developed for the new review. Absence of reviews or the time elapsed since the last one was published may suggest the need for a new one.

RQ4. Are the outcome(s) of interest described/defined? Are all important outcomes considered?

Look for:

· Explicit definitions of the outcome or outcomes
· Justification for outcomes chosen, including the degree to which these outcomes are meaningful to patients, clients and clinicians, and conceptually sound
· Exclusion of trivial outcomes
· Inclusion of both positive and adverse outcomes
· Discussion of outcomes that are important but may have little data available
Rationale


There should be a clear description of the patient outcomes that are to be reported in the primary studies. It is important not to pick and choose only outcomes that have the most data or are most favorable. The GRADE system for performing systematic reviews emphasizes selecting outcomes that are of importance to patients, rather than biological markers or similar surrogate outcomes. It is important for reviews to include these meaningful outcomes. For example, a particular intervention that showed some improvement in a specific task in a laboratory setting but not in any aspects of quality of life or community participation would have limited relevance. 
RQ5. Are (potential) harms described/defined?
Look for:

· Description of potential adverse effects of an intervention or diagnostic procedure
· Specification of potential harms from specific interventions, assessments or tests, or for specific target groups
· Discussion of risks versus benefits
Rationale


A comprehensive review needs to include potential risks in order to allow practitioners and researchers to weigh the risks and benefits of an intervention or diagnostic procedure for specific target groups. For example, screening programs can result in false positives, high costs, or adverse health outcomes for subsets of the target group.

RQ6. Is the population(s) of interest described/defined?

Look for:

· Discussion of specific inclusion and exclusion criteria for the target population
· Specific information on reasons for exclusion
· Definitions of all the terms describing the population (e.g., type of condition/disability, level of disability, age, ethnicity, gender) and the settings they reside in (e.g., hospital, community)
Rationale


The population characteristics need to be clearly delineated to enable researchers and clinicians to assess the applicability of the interventions or diagnostic procedures to a particular target group. Inclusion and exclusion criteria help to define the population more precisely. It must be very clear as to which populations the review findings can be generalized.

Further reading on the systematic review question and the (clinical) applicability of the review:

Higgins JPT, Green S, eds. Cochrane Handbook for Systematic Reviews of Interventions. Version 5.1.0 ed. The Cochrane Collaboration; 2011. (Chapter 5)
PROTOCOL

The protocol is to a systematic review what the research proposal is to a primary study – it specifies who is to do what how when. Compared to what is common in primary research, the better protocols even specify what is required for drawing conclusions and making recommendations (quantity, quality, variety of primary studies). While an excellent protocol does not guarantee an excellent systematic review, the chances of one are improved. Thus, the reader should look for information suggesting that a formal protocol was produced, reviewed by an independent group, and used without (unjustified) deviations.

PR1. Was an a priori protocol for the systematic review produced/available? (standard protocol or customized or ad-hoc one)

Look for:

· A statement that a protocol had been prepared or a methodology template identified before study start

· A statement that a copy of the protocol is available from the authors, or on a website, in a publication, etc.

Rationale


It is reasonable to assume that studies that followed a clear, pre-established protocol have better and more reliable results. Without access to the protocol, it is difficult for the reader to determine whether there were unacknowledged deviations from the protocol. Some systematic review organizations (Cochrane, Campbell, for example) have prepared templates for systematic reviews to be done by their members. Such templates still need to be “filled in” in all the sections with the specifics for a particular review– e.g. the key terms to be used in a literature search. Reviewers who are independent of these organizations may follow such a template or write their protocol de novo.

PR2. IF YES: Was the protocol (in report or protocol template) complete, specifying: background; objectives; patients/interventions/tests/outcomes of interest; criteria for selecting studies; literature search strategies; review methods; coding instructions; methods/rules for translating evidence into recommendations; conflicts of interest 

Look for:

· A listing of the elements of the protocol

· A reference to a template protocol, and a statement that it was adopted

· A reference to the protocol in an appendix, a website or a separate report

Rationale


It is easiest on the reader if the entire protocol, or important sections, are included with the review itself. Space limitations often preclude such; however, it may be possible to access the entire protocol (or at least the template on which it was based) rather easily. Systematic review readers need to review it (just like they read the “methodology” section in a primary study) so as to convince themselves that a systematic method was followed, and to have a basis against which deviations can be assessed. 
PR3. IF YES: Was the protocol reviewed by an independent group of experts and/or an outside organization?

Look for:

· A statement that a group of experts other than the individuals doing the review had scrutinized the protocol, and had approved it (with or without modifications)

· A list of the names of these experts

· A list of names of organizations that appointed the experts 

Rationale


Outside experts may have methodological and substantive information that the reviewers do not have, and that may improve the ultimate result. An outside panel may also be ideal in identifying potential conflicts of interest or biases in the reviewer group. 

PR4. IF YES: Were there deviations from the protocol? Were deviations acknowledged/ justified by the authors?

Look for:

· A statement that the reviewers decided (were forced) to abandon part of the original plan.

· A justification for such a deviation

· Any apparent discrepancy between the original protocol and the procedures actually followed that are not acknowledged by the authors.

· Any discrepancy between the protocol as published/ as received from the authors and the procedures actually followed.

Rationale


Sometimes there are good reasons to deviate from the protocol – the number of available studies is much larger than the resources available permit reviewing, for instance, or the number is much smaller than expected, and the criteria are widened. However, the authors should describe such discrepancies and justify them. If they do not, it sometimes is possible for the careful reader of their report to identify inconsistencies that suggest protocol deviations. However, generally it is only careful comparison of the report with the original protocol that will make it possible to find such problems – a step that most readers cannot afford to take.

PR5. IF YES: Were (acknowledged or non-acknowledged) deviations justifiable?

Look for:

· A justification by the authors of the need to deviate from their original protocol

· Whether the change(s) (acknowledged or not) result in a systematic review that is still useful in answering your clinical question

Rationale


Whether or not the authors of the systematic review think protocol deviations were justifiable, the readers should make their own decision. This often will come down to positive answers to all the other questions in the checklist: Was the right literature searched for? Did they use a proper way of evaluating the quality of studies? Etc. If the reader can answer all such questions positively, the systematic review is likely to be a good and useful one, whether or not the review published was created using a process that deviated from an original protocol.

Further reading on protocols:

Higgins JPT, Green S, eds. Cochrane Handbook for Systematic Reviews of Interventions. Version 5.1.0 ed. The Cochrane Collaboration; 2011. (Chapter 2)
INFORMATION RETRIEVAL: DATABASE SEARCHING 


A systematic review of evidence needs a systematic search for it. Databases are a vital source of information and a foundation of systematic reviews focused on a specific clinical question. Exploration of available electronic databases refers to the process of identifying papers, studies and other information relevant to the main question. The quality of a systematic review or meta-analysis is directly related to the effectiveness of the systematic search strategies the authors employed to ensure the most accurate and inclusive collection of relevant literature. 
While bibliographic databases such as PubMed, CINAHL and PsycINFO are the mainstay of such searches, other databases need to be consulted – e.g. LILACS. In addition, other methods need to be used of finding studies that have not been published, or published in formats that are not picked up by the databases, because bibliographic databases focus on peer reviewed scholarly journals. All searches need to be limited by search terms and categories that provide an optimal balance between sensitivity (identifying all relevant research) and specificity (minimizing the non-relevant research reviewed in abstract or full-text format). For intervention studies, the PICO framework (Population; Intervention; Comparator; Outcomes) is often used to specify search parameters. (Sometimes, Timeframe for outcomes is added, and PICOT is the abbreviation used; others add Study design and use the abbreviation PICOS.)
DB1. Was the method for locating evidence described?
Look for:

· a description of how studies and reports were identified, using one or more of the following methods:

· bibliographic database searching

· grey literature searching

· hand searching journals

· correspondence with experts

· ancestry searches
· searches for descendants
Rationale


Without a description of how evidence was located, the reader cannot evaluate whether the evidence on which conclusions are based is incomplete, or biased. Checks for the quality of the various methods of locating evidence are provided in the sections immediately following.

DB2. Were explicit inclusion and exclusion criteria for database searches for studies and articles given? 

Look for:

· Description of inclusion and exclusion criteria used to conduct a search (e.g., human or animal studies, randomized or controlled studies, type of research design, publication year, etc.)

· Justification of the reasons for rejecting studies, especially those at the margins of relevance


and scientific quality

Rationale:


Inclusiveness of the search strategy depends on how the inclusion and exclusion criteria were operationalized in the search process. Often the search strategy involves two phases. The first phase uses broad search terms and review criteria for article abstracts; the aim here is to maximize the probability that all articles that could be useful in any way came to the researchers' attention. The second phase (Box 13) uses more stringent review criteria used for full review of the articles themselves to focus attention on those papers that most directly answer the key questions.

DB3. Were multiple bibliographic databases used to identify primary studies? Were the appropriate databases used?

Look for:

· List of databases used for the search
· Correspondence between the systematic review question and the knowledge domains covered by the selected databases
Rationale:


Because all databases have gaps (i.e. types of content or of studies not covered) and contain errors (papers within the scope that are omitted or misclassified), the use of multiple bibliographic databases as part of the search is recommended (e.g., PubMed, EMBASE, PsycINFO, The Cochrane Library, and CINAHL). For certain knowledge domains, very specialized bibliographic databases exist that need to be included in addition to the big, generic databases listed. 

DB4. Did the authors avoid database bias and source selection bias?

Look for:

· A list of any database selection or search limitations such as language, period of time, knowledge domain, periodical title, etc.
· Clear justification of the source selection criteria.

· Reference to other types of data searches, including those for unpublished materials and hand searches.
Rationale:


Reviews are subject to potential of bias or error. The sources of bias vary greatly and may include language bias, outcome reporting bias. To minimize bias during the search phase, the authors should include unpublished material, search multiple databases (see DB3), conduct hand searches, and use (for interventions research) the Cochrane Library or similar databases of completed studies (see DB7).
DB5. Was the search strategy used for electronic databases comprehensive enough that all relevant studies were likely to be located? Were the key words used for searching identified?

Look for:

· The list of key words (free text terms) used for searching

· The indexing terms (thesaurus terms, controlled vocabulary, subject headings, etc.) used for searching. 

· Concept terms and text words relevant to the main topic
· If the keywords and terms are organized in sets using Boolean operators (AND/OR/NOT).
· The use of truncation symbols such as the asterisk (*) symbol. (Note. Truncation symbols vary among databases.)

· A search date.

· Description of consecutive multiple phases used to refine the search strategy.

Rationale:


The quality of a database search depends on several basic rules such as the use of 1) Boolean operators (AND/OR/NOT), truncation symbols, nesting, and stop words; 2) use of a variety of sources for identifying relevant terms, including natural language; database thesaurus; subject headings and descriptors in relevant citation records; terms from encyclopedias, textbooks, and other references. A highly sensitive and specific search would include clear Inclusion - Exclusion Criteria (see DB2), and describe bias-reducing techniques (see DB4).

DB6. Were the Cochrane database of trials and/or other data bases of studies (as appropriate) consulted?

Look for: 
· A statement referring to the use of the Cochrane Library including Cochrane Database of Systematic Reviews, Database of Abstracts of Reviews of Effects (DARE), Cochrane Database of Methodology Reviews

Rationale:


Because the Cochrane Collaboration noted that many published studies are not in the standard bibliographic databases, it created a database of RCTs (Cochrane Database of Systematic Reviews ) that used hand-searches of the literature to insure no treatment studies were omitted from systematic reviews. Other databases such as PsycBite, Speechbite, OTSeeker and PEDro also may contain studies missed in the bibliographic databases. 
DB7. Were clinical trials registers consulted?
Look for:

· Use of clinical trials registers in searching for studies (e.g. ClinicalTrials.gov, Australian New Zealand Clinical Trials Registry, Netherlands Trials Registry, UMIN Clinical Trials Registry, ISRCTN).
Rationale:

Many studies are never published, because the results are not to the advantage of a commercial sponsor (drug companies), or are “negative” – i.e. do not support the hypothesis or are not “statistically” significant. Other studies are published but with a change in primary outcome, subgroups included, assessment points that are different from the original proposal. Because selective publication has clearly negative effects on the cumulation of knowledge and the health of patients, trial registries have been created in which (intervention) studies are registered before data collection is begun, so that systematic reviewers and others can identify all studies and their original design, whatever their presence in the published literature. 
DB8. Was the grey literature searched for primary studies? If not, was this omission justifiable?

Look for:

· Evidence of inclusion in the search strategy of the grey literature 
· If not included, look for a justification of exclusion of grey literature
Rationale:

“Grey literature” refers to scientific reports that are not published in (peer-reviewed) scientific and professional publications, but are circulated in other formats. It includes publications such as studies that have limited distribution, and/or are not included in bibliographical retrieval system (conference abstracts, conference proceedings, journal supplements, graduate theses, book chapters, university and company reports, reports to federal, state and other sponsors of research.) The inclusion of grey literature in a systematic review may help to overcome some of the problems of publication bias, and even in the absence of bias helps provide a more complete and objective answer to the question under consideration. O2 DJ Cook, GH Guyatt and G Ryan et al., Should unpublished data be included in meta-analyses?, JAMA 269 (1993), pp. 2749–2753. View Record in Scopus | Cited By in Scopus (170)   mission may be because the nature of grey literature makes it difficult to identify and retrieve, and its quality may be difficult to assess. Although grey-literature studies tend to be smaller, in terms of the number of subjects studied, than published ones, the exclusion of grey literature from systematic reviews and meta-analyses can lead to exaggerated estimates of intervention effectiveness. 
Further reading on searching of bibliographic databases

Hammerstrøm K, Wade A, Klint Jørgensen A-M. Searching for studies: A guide to information retrieval for Campbell systematic reviews (Campbell Systematic Reviews 2010: Supplement 1). 2010. Available from: http://www.campbellcollaboration.org/resources/research/Methods_Policy_Briefs.php. 

Higgins JPT, Green S, eds. Cochrane Handbook for Systematic Reviews of Interventions. Version 5.1.0 ed. The Cochrane Collaboration; 2011. (Chapter 6)
fur

INFORMATION RETRIEVAL: OTHER SEARCHES

For a variety of reasons, published research does not always make it into the bibliographic databases. The journal in which it was published is not indexed, or in indexing an error was made and the article in question was skipped. In some instances, the database’s indexer made a major error and assigned the wrong subject heading or thesaurus term, making the paper invisible to standard bibliographic database searches. With publications in the “grey literature” (government reports; internal reports of research organizations; web publishing; etc.) finding the needed references is even more difficult, and unpublished studies are of course completely invisible, although some may be found by investigating funders’ reports of approved research (e.g. NIH’s RePORTER [formerly CRISP] database) or trial registries. Some steps can be taken to find these fugitives.
OS1. Were experts and prolific authors contacted for published or unpublished studies they knew of?

Look for:

· A statement that experts (prolific authors, others) were contacted with the request to nominate authors, published or unpublished research

Rationale


A possible way of identifying the research missing from bibliographic databases is by contacting experts in a particular area, giving them a listing of what has been found already, and asking them whether they are aware of additional studies. If in one’s searches particular names come up as prolific authors in the area of interest, those individuals are prime candidates for the “expert” role. Communicating with experts is time-consuming, and if they identify unpublished research, following up on those leads may be even more difficult and protracted, but given the publication bias in most fields, this is an important step. 

OS2. Were the reference lists of identified publications reviewed for additional studies? (ancestor search)

Look for:

· A statement that the list of references of all papers scanned in full-text were reviewed to identify additional publications and research

Rationale


One of the easiest methods of finding published (and even some unpublished) research in the area of interest is to examine the reference list of every paper that makes it to the full paper scanning phase (Box 13), whether or not it was or will be eliminated from consideration in a later step. The abstract of these referenced papers, if available, can be obtained to efficiently answer the question whether the research referenced is a potential candidate for the review. Every systematic review that does not report using ancestor searching in addition to bibliographic database searching should be suspected of possibly omitting quite some important studies. 


Unfortunately, this process of finding “relatives” only works back in time; a parallel process of going forward in time to find “descendants” of identified early papers is offered by the ISI database, SCOPUS and Google Scholar, which lists what later papers reference a key earlier research paper of interest. Taking this step is even more time intensive.

Further reading on other searches:

Booth A. "Brimful of STARLITE": Toward standards for reporting literature searches. J Med Libr Assoc. 2006;94(4):421-9, e205. 

Higgins JPT, Green S, eds. Cochrane Handbook for Systematic Reviews of Interventions. Version 5.1.0 ed. The Cochrane Collaboration; 2011. (Chapter 6)
Sampson M, McGowan J, Tetzlaff J, Cogo E, Moher D. No consensus exists on search reporting methods for systematic reviews. J Clin Epidemiol. 2008;61(8):748-754. 

SEARCH LIMITATIONS

Restrictions in resources often are the reason for limiting the searches (or the studies actually abstracted). However understandable that may be, such limitations (by time period of publishing, language of publication, type of publication, etc.) may bias the conclusions. Such limitations may be applied (where possible) in the database search phase, and in the abstract review and full paper review phases. Readers ought to ask themselves for every limitation, specified or apparently applied by the authors: is this limitation likely to lead to omission of studies, especially omission of research that is likely to differ in results from the investigations that are being identified?

SL1. Was the literature collected limited by language of the reports? If so, was this limitation justified/justifiable?

Look for:

· A statement regarding the languages of published or unpublished reports included in the review

Rationale:


Systematic reviews often include only publications in English, but this may limit the generalizability of the conclusions. Inclusion of publications in languages other than English may result in a larger and more representative evidence base. If publications in languages other than English are included, there needs to be some consideration of the geographic variations in medical/rehabilitative care and cultural differences that may affect the results – for instance, in a prognostic study the mortality rates for a diagnostic group of interest may be much higher in third-world countries than in the USA.

SL2. Was the literature collected limited by geographic/political area? If so, was this limitation justified/justifiable? 

Look for:

· A statement regarding any geographic or political area (country) exclusions in the review.

Rationale:


Systematic reviews that are restricted to certain geographic regions or political areas will be more limited in scope and conclusions. However, they are fully justifiable if the interest of the reviewers and the reader is in a limited area, e.g. one’s own country. Similar to the case of exclusion of non-English languages, reviews may exclude certain geographic areas because of variations in medical or cultural diversity that may make the results difficult to interpret.

SL3. Was the literature collected limited by time period (start-stop years)? If so, was this limitation justified/justifiable? 

Look for:

· A statement on what years were included in the review.

Rationale:


Systematic reviews may, due to limitations in access to published literature or changes in medical/social/rehabilitative practice, need to limit the search to more recent literature. The publication dates included in the search should be stated. Reviews will also, to some degree, not include the most recently published literature since additional literature will have been published during the period of time it takes to complete and print the review. It is important to evaluate the timeliness of the review; especially in areas with many active researchers, a review may quickly become outdated. For this reason, some review organizations perform or suggest biannual updates. 

SL4. Was the literature collected limited by characteristics of the subjects studied (age, gender, co-morbidities, etc.)? If so, was this limitation justified/justifiable? 

Look for:

· A statement regarding subject inclusion and exclusion criteria in the review.

Rationale:


Many reviews will focus of subjects of a certain age, gender or those (not) having certain co-morbidities. These limitations should be justified in the review. If there are subject exclusions, the review will be more focused but the results cannot be applied to a broad population.

SL5. Was the literature collected limited by research design? If so, was this limitation justified/justifiable? 

Look for:

· A statement regarding the research design of publications included in the review and those excluded.

Rationale:


Reviews on interventions may limit the studies included to randomized controlled trials because these offer the highest grade of evidence. In many areas there are limited numbers of randomized trials; in such instances reviewers may include publications with other research designs. In the case of economic or prognostic clinical questions, similar limitations by study design may be applied. The review should state what research designs were included and why other designs were not included.

SL6. Was the literature collected limited by type of intervention(s)? Was the literature collected limited by type of type of outcome(s) or outcome measure(s)? If so, were these limitations justified/justifiable? 

Look for:

· A statement describing what literature was included and excluded in regards to interventions, outcomes and outcome measures.

Rationale:


Any restriction in the type of intervention, outcome or specific outcome measure needs to be justified as part of the plan for the review so that the conclusions of the review can be evaluated in a broader context. Any restriction should be justified in regards to the overall aim of the review.

Further reading on search limitations:

Higgins JPT, Green S, eds. Cochrane Handbook for Systematic Reviews of Interventions. Version 5.1.0 ed. The Cochrane Collaboration; 2011. (Chapter 6)
Schlosser RW, ed. Appraising the Quality of Systematic Reviews. Austin TX: National Center for the Dissemination of Disability and Rehabilitation; 2007Focus: Technical Brief No. 17. 

Schlosser RW, Wendt O, Sigafoos J. Not all reviews are created equal: Considerations for appraisal. Evid Based Commun Assess Interv. ;1:138-150. 

ABSTRACT AND FULL PAPER SCANNING

Once database and other searches have resulted in a set of potential studies to be considered, systematic reviewers hone in on the evidence in two steps. First, the abstracts (if there is one) are reviewed to eliminate those studies that clearly are not relevant. Next, for the remaining papers the full text is obtained, and the entire text scanned to determine which ones really are relevant to the clinical question. Because in the steps from database searching to abstract review to full paper review an increasing amount of information is available to make decisions on inclusion and exclusion, the criteria used in the three steps may become larger in number and more specific. While the PICO(S/T) issues are of key relevance in intervention research, research design and other criteria may also be used. The systematic reviewer should describe what criteria were used, by whom, and with what degree of success.

SC1. Were the inclusion and exclusion criteria used for selecting abstracts specified? Were the in/exclusion criteria used likely to result in clinically relevant articles being identified?

Look for:

· statements describing 

· the conditions, diagnoses, disorders and demographic characteristics (age, gender, ethnicity, etc.) of the study samples included in the review (P – patients)

· the intervention upon which the review is focused (I)

· the comparator used in these studies (C)

· the outcomes of interest (O) 

· the time frame (if any) for those outcomes (T) or the study design (S)

· statements defining 

· the time period that studies included in the review were to have been undertaken

· the geographic regions in which studies included in the review were to have been completed

· the languages of reports of studies included in the review

· the selected research designs of these studies

· any other characteristics of the subjects or studies used as inclusion/exclusion criteria.

Rationale:


Statements on the inclusion and exclusion criteria used for studies need to provide a clear understanding of the population of patients/clients on whom the review is focused and for which full text reports and articles will be selected, as well as a clear description of the intervention. However, the in/exclusion criteria for abstracts may be more broad than those used for actually selecting the full text reports of studies to finally include in the review. This is to ensure that as few studies as possible are overlooked in the selection process. 

SC2. Is nature and training of abstract reviewers specified? 

Look for:

· a specification of the number and the educational and clinical experiences of the reviewers

· a description of the training process for abstract reviewers

· a reference to a syllabus and rating form with guidelines for abstract reviewers that can be made available for inspection.

Rationale:

The key concern here is to ensure that abstracts are correctly evaluated and selected for further review for possible inclusion in the assessment process. Having reviewers with the appropriate credentials is the most important consideration. Reviewers need experience both in the clinical and research realms to assess abstracts. Training on the application of the exclusion/inclusion criteria for abstracts, e.g. by discussion of each one in a batch with the most expert person on the review team, is often needed, followed by formal tests of agreement with the expert, or of abstract reviewers with one another. A syllabus specifying methods and criteria, to be used during training and as part of the processing of all other abstracts, is a requirement.

SC3. Were all abstracts (or a sample of abstracts) of studies reviewed by ≥2 persons independently? Is an agreement measure and level reported? Was there a procedure for developing consensus in case of disagreements? 

Look for:

· a description of the process how abstracts were distributed to reviewers

· the level of agreement among reviewers as to disposition of abstracts, such as percent of exact agreement or a kappa statistic

· statements describing how disagreements among raters were resolved, such as requiring them to discuss their differences until agreement was reached or introducing an additional reviewer to break the deadlock

Rationale:

An important goal in selecting abstracts is to ensure that objective standards are in place for making selections, along with procedures to guard against bias in the selection process. Thus, having at least two reviewers is a minimum standard, with additional reviewers desirable. Although agreement among raters is important, there can be some leeway here. It is acceptable to be liberal in the selection process at the abstract stage since an additional review, which will be more conclusive, will occur at the time the full article or document is assessed. An abstract may not contain all necessary evidence on which to base a decision, and if only one qualified reviewer decides to include an abstract, that may be appropriate. In any case, the degree of statistical agreement among raters provides an opportunity for readers of the systematic review to reach a level of confidence that the abstract selection process was managed in a reliable way, and that it is very unlikely that relevant studies were overlooked.

SC4. Is the nature and training of full paper reviewers specified? 

Look for:

· a specification of the number and the educational and clinical experiences of the reviewers

· a description of the training process for reviewers

· the mention of a syllabus and rating form with instructions that can be made available for inspection.

Rationale:

In the abstract review stage, studies may be given the benefit of the doubt, but in the full paper review stage a final decision needs to be made on the inclusion or exclusion of candidate studies based on the criteria specified. Consequently, the preparation and training of the people who review full papers is more important. Training is likely to take the same form as that described for abstract screening, above. Here too a syllabus is needed to guide decisions.

SC5. Were the inclusion and exclusion criteria used for selecting primary studies based on the full papers specified? Were the in/exclusion criteria used likely to result in clinically relevant articles being identified?

Look for:

· statements describing 

· the conditions, diagnoses, disorders and demographic characteristics (age, gender, ethnicity, etc.) of the study samples included in the review (P – patients)

· the intervention upon which the review is focused (I)

· the comparator(s) used in these studies (C)

· the outcomes of interest (O) 

· the time frame (if any) for those outcomes (T)

· statements defining 

· the time period that studies included in the review were to have been undertaken or published

· the geographic regions in which studies included in the review were to have been completed

· the languages of reports of studies included in the review

· the selected research designs of these studies

· any other characteristics of the subjects or studies used as inclusion/exclusion criteria.

Rationale:


Although these are the same as the standards applied to assessing the quality of the process used to select abstracts, the level of specification must be more exact and detailed when finally selecting the articles and documents to be included in the systematic review. At this stage the specifications are narrowed from those used to make selections from abstracts. Thus, it should be very clear as to the intervention or diagnostic procedure under review and the population to which the findings can be applied.
SC6. Were the studies or a sample of them reviewed by ≥2 persons independently? Is an agreement measure and the level of agreement achieved reported? 

Look for:

· the process describing how abstracts were distributed to reviewers

· quantification of the agreement among reviewers as to the disposition of full papers (percent exact agreement, kappa)

· statements describing how disagreements among raters were resolved (e.g. requiring them to discuss their differences until agreement was reached, or introducing an additional reviewer to break the deadlock)

Rationale:

The statements to look for are identical to those applied to the selection of abstracts. The difference is in the degree and level of description. It is much more important to have multiple reviewers and increased precision at the full article/document selection stage. There should be no doubt that to the extent possible, each rater used the same criteria in the same way. It is important to know the statistical level of agreement among raters and that it be high, signifying good agreement. Different statistics can be used, but at least one should be provided. Finally, the process used for overcoming disagreement among raters needs to be described, as well as the number of disagreements that required resolution.

SC7. Is there a clear description or flow diagram describing the disposition of abstracts and papers through the various steps in the process of identifying the relevant evidence (abstracts read > full papers read > full papers abstracted, etc?)

Look for:

· A figure showing at a minimum

· the initial number of abstract identified by searching electronic databases
· the number of papers added to the review through ancestor search, journal hand search, contacting experts and/or prominent authors, etc.

· the numbers of abstracts rejected for various reasons

· the number of papers read

· the number of papers not included in the final review and reasons for exclusion, and 

· the final number of papers included in the review

· Text setting forth the same information

Rationale

The list of abstracts and papers considered is similar to the potential study sample for an experiment. By knowing how the study sample was drawn, the reader can form an opinion as to the degree to which the findings obtained are applicable to his/her questions of interest. Broader samples may be more appropriate for answering more general clinical questions, while more narrowly drawn samples may be more appropriate for specific clinical questions which may apply to a smaller clinical population.

SC8. Is a log/listing of rejected primary studies available, with reasons for rejection?

Look for:

· A list of excluded studies, with reasons for exclusion, is provided (most likely, as supplemental material available on a website)

· A mention that a listing of excluded primary studies is available from the authors.

Rationale


Provision of such a list allows the interested reader to review articles for him/herself to determine if he/she agrees with the review authors’ decisions regarding which studies to exclude.


Further reading on reviewing abstracts and full papers:

Higgins JPT, Green S, eds. Cochrane Handbook for Systematic Reviews of Interventions. Version 5.1.0 ed. The Cochrane Collaboration; 2011. (Chapter 7)

METHODOLOGICAL QUALITY ASSESSMENT AND USE

Systematic reviews collect the evidence relevant to a clinical question, but it is important for them to evaluate the quality of that evidence before it is synthesized to answer the question. Poor evidence, i.e. evidence produced by poorly planned and implemented studies, or by investigations that used weak designs, should be given less weight, if not excluded completely. Reviews should present clear information on the methods that were used to evaluate the methodological quality of the studies found, and on the use of the quality assessments in the synthesis.

MQ1. Were studies reviewed for methodological quality? 

Look for:

· A list of criteria used to evaluate methodological quality

Rationale:

A clear statement of methodological quality criteria helps users of reviews determine the thoroughness of the review and the usefulness of the review for their own work. Reference to well-established criteria may be sufficient, such as those of the Campbell Collaboration, the American Academy of Neurology, the Agency for Healthcare Research and Quality, or the Cochrane Collaboration. 
MQ2. Was the instrument for assessing study quality identified and presented? Was the choice of review instrument justified? Was it justifiable?
Look for:

· A reference to an existing instrument or the description of an ad-hoc one

· An explanation justifying the selection of a study quality review instrument.

Rationale
Several well-established checklists have been developed, such as those of Jadad, PEDro and of Black and Downs. Reporting checklists such as CONSORT sometimes are also used as methodological quality checklists or even rating scales. Adoption of an established review instrument assures that the criteria have been given careful consideration by an independent organization.

MQ3. Were the results of the quality assessment used, and was this use justified?

Look for:

· A summary of the quality assessment results
· A description of how quality ratings were used

· A justification of this use of the results.
Rationale
Quality assessment summaries can be reported in tabular and narrative form. Readers should be able to identify key quality aspects of studies quickly and to understand the reviewers’ rationale. The review should also state how the evaluations of quality were used (delete poor quality research, weight studies by quality in a meta-analysis etc.), and why this use was appropriate.
MQ4. Was the study quality scored by ≥2 persons independently? Is the agreement level reported? Was there a procedure for developing consensus in case of disagreements?

Look for:
· A description of independent rating of study quality by more than one reviewer.

· A discussion about level of agreement between raters and the method used to assess agreement.
· A description of procedures used to develop consensus among reviewers, when there was disagreement on quality scores.
Rationale
The description in the primary studies of the methods used is often incomplete or ambiguous. Individuals may have idiosyncratic ways of scoring the quality of studies, ways that reflect bias or carelessness. Including two or more independent reviewers helps assure that quality scores are reliable. A shared understanding of review criteria and procedures helps reviewers rate study quality consistently. If disagreements remain, either discussion by the reviewers or referral to a third person may be used to determine the final rating or score to be used in the review.

MQ5. Is nature and training of study quality scorers/reviewers specified?

Look for:

· A statement about the nature and training of study reviewers.
Rationale
After review criteria and procedures are developed, reviewers need training to assure they understand and apply criteria consistently. A statement about reviewer training helps researchers replicate the findings.

MQ6. Was bias or potential bias in reviewed primary studies addressed and presented.
Look for:

· Comments regarding the risk of bias in reviewed studies, and when judged to be more than minimal, comments regarding the consequences of bias. 
Rationale
Bias can occur in multiple ways. It can require considerable experience and a high level of suspicion to detect studies that are not systematic in randomizing cases, delivering an intervention, monitoring the fidelity of the intervention, assessing the outcomes or conducting appropriate analyses. Reviewer attention to these issues helps assure that poorly designed or implemented primary studies are noted and given appropriate weight in the synthesis of evidence.

Further reading on methodological quality assessment and use of quality information:

Atkins D, Best D, Briss PA, et al. Grading quality of evidence and strength of recommendations. BMJ. 2004;328(7454):1490. 

Hayden JA, Cote P, Bombardier C. Evaluation of the quality of prognosis studies in systematic reviews. Ann Intern Med. 2006;144(6):427-437. 

Higgins JPT, Green S, eds. Cochrane Handbook for Systematic Reviews of Interventions. Version 5.1.0 ed. The Cochrane Collaboration; 2011. (Chapter 8)
Liberati A. How to assess the methodological quality of systematic reviews of diagnostic trials. Z Arztl Fortbild Qualitatssich. 2006;100(7):514-518. 

Owens DK, Lohr KN, Atkins D, et al. Grading the strength of a body of evidence when comparing medical interventions-agency for healthcare research and quality and the effective health care program. J Clin Epidemiol. 2009. 

DATA ABSTRACTING

Data abstraction in an systematic review could be compared to the collection of data in a primary study. As in a primary study, the investigators should specify procedures for data collection prior to beginning the study and the procedures should be described in the protocol with adequate clarity so that they can be followed correctly by all data collectors (i.e., article reviewers). As with a primary study, there should be a data collection form for data to be recorded on and explicit instructions so that all data collectors complete the form in the same manner.

DA1. Is an abstracting form and syllabus described? If so, is pilot-testing of the form/ syllabus described?

Look for:

· A data abstraction form created prior to beginning the process of abstracting information from articles.

· An indication that all reviewers used this form to abstract information.

· The mention of a syllabus, a set of explicit, clear instructions to ensure that all reviewers completed the form in the same manner.

· A statement that reviewers practiced abstracting data from a few articles prior to beginning the actual review.

Rationale

If reviewers did not follow standard procedures in abstracting data, the data collected may be incomplete, inaccurate or biased. This would be similar to conducting a primary study in which different data collectors used different procedures for collecting study data. The inconsistency between data collectors would be likely to invalidate the study. Practice with the data collection form (data extraction form) and syllabus provides the authors with an indication of whether the form can be completed reliably by all reviewers. If this is not the case, changes can be made prior to beginning the actual review.

DA2. Were (all/sample) study data abstracted by two or more persons independently? Is agreement measure and level reported?

Look for:

· A brief statement that all articles, or at least an adequate sample of articles, were reviewed and data abstracted by at least two reviewers.

· A statement that duplicate abstractions were completed independently.

· Information quantifying the agreement between the independent reviewers, e.g. using percent exact agreement or kappa

Rationale

Prior training and/or practice during the piloting of the data abstraction form should have minimized inter-reviewers differences. However, data abstraction is frequently a matter of judgment so that different reviewers may have dissimilar results. Having each article reviewed by multiple reviewers ensures that one reviewer’s biases will not overly affect the overall review findings. Completion of reviews independently helps ensure that one reviewer does not simply defer to the other. 

DA3. Is there a description of how disagreements between data abstracters were resolved?

Look for:

●
An explicit statement of how disagreements were resolved. 

Rationale

The reader should be reassured that disagreements between the two independent reviewers were resolved in a standard way with procedures to minimize any possible bias so that the final data abstracted best represents the “truth” of the evidence produced by the studies. Common ways of resolving disagreements include a discussion between the original abstracters to try to reach a consensus, and obtaining input from a third person to clarify which of the original reviewers was “correct.”

DA4. Is the nature and training of the data abstracters specified?

Look for:

· A statement of qualifications reviewers brought to the process.

· Training conducted after reviewers were identified to ensure that they would follow properly the a priori protocol for reviewing studies.

Rationale

As with any study, the quality of the results is dependent of the expertise of those conducting the research. For most systematic reviews, both methodology specialists and clinical specialists should be used. Training on the protocol may coincide with efforts to pilot the data abstracting form and syllabus, or is separate from it because the form and instructions had been fine-tuned previously.

Further reading on data abstracting:

Elamin MB, Flynn DN, Bassler D, et al. Choice of data extraction tools for systematic reviews depends on resources and review complexity. J Clin Epidemiol. 2009;62(5):506-510. 

Higgins JPT, Green S, eds. Cochrane Handbook for Systematic Reviews of Interventions. Version 5.1.0 ed. The Cochrane Collaboration; 2011. (Chapter 7)
QUALITATIVE SYNTHESIS

Once the data have been abstracted into evidence tables, it needs to be synthesized to answer the focused question or questions that were the basis for starting the search for evidence in the first place. This is the most creative aspect of performing a systematic review, and hence also the part that is most subject to bias and error, especially if the synthesis is qualitative, rather than quantitative. Quantitative synthesis or meta-analysis is discussed in a later section. However, many of the questions in the present section are relevant to meta-analyses; it is easy to forget about the basic questions that need to be answered before the power of mathematics is released. 

QS1. Did the review include the right type of study (relevancy to the question)?

Look for:

· correspondence between studies actually included and the studies called for by the clinical question in terms of:

· clinical/scientific domain

· research design

· sample characteristics (age, sex, co-morbidities, etc.)

· time period, political/geographic area, etc

· other relevant characteristics of the studies and the subjects

Rationale:


A systematic review can only answer the clinical question if it finds, and summarizes, the right type of evidence. The type of study and the type of cases studied should correspond to the clinical question. A shortage of evidence of the type needed never is a justification for (consciously or unconsciously) shifting the evidence considered to other diagnostic groups, outcomes, study types, etc.

QS2. Is the method for data synthesis (aggregating evidence across studies) described?

Look for: 

· A statement as to whether or not the data are described descriptively or will are combined in a meta-analysis.

· IF NO META-ANALYSIS IS PERFORMED: A description of the methods and criteria (to be) employed to combine the results of various studies and draw conclusions from their joint findings 

Rationale: 


Depending upon the question that is asked, the primary studies that are abstracted may be more or less heterogeneous. A narrowly based question will lend itself better to pooling of the data and a meta-analysis while a more broadly based question will lend itself to descriptive tables in which each study’s results (evidence) are summarized, followed by synthesis into what the entirety of the literature shows, if warranted. The criteria for deciding on quantitative or qualitative synthesis and the specific methods used should be made prior to conducting the review, so that the decision is not driven by the data that is abstracted.

QS3. Were the findings (from original studies) combined appropriately and the data analyzed appropriately?

Look for: 

· Descriptive tables that summarize the salient points of each study. 

· Forest plots or L’Abbé plots used to illustrate the treatment effects (effect sizes) and confidence intervals for each study. 

Rationale: 


Based upon the question posed by the systematic review, it may or may not be appropriate to combine the results and conduct a quantitative analysis. In many cases, the studies that are used are heterogeneous qua methodology, clinically or purely statistically, so that only a qualitative analysis is possible. This can occur, for instance, when a rather broad clinical question is posed that includes heterogeneous subject populations, interventions or outcome measures.

QS4. Were the studies similar enough to combine? (Same subjects? Same or similar interventions? Same or comparable outcomes?)

Look for: 

· The decision to pool results being based upon clinical rather than purely statistical criteria.

Rationale: 


Systematic reviews should seek to answer a clinical question, which question drives the pooling of results. The studies should be sufficiently similar in terms of participants, providers, interventions, diagnostic testing procedures, etc., and the outcome assessment measure(s) used for an ‘average result’ to be interpretable. This is often a judgment of the authors in which the consistency of the results, , should be assessed using forest or L’Abbé plots. If there is significant heterogeneity in the results, then statistical pooling of the data may not be appropriate, and even a more qualitative synthesis may be inappropriate. 

QS5. Were the results clearly reported and in sufficient detail – minimally table(s) describing all individual studies, their patients (demographics, disease status, etc.) interventions, diagnostic tests, prognostic factors used, outcomes used, and their core findings?

Look for: 

· Qualitative descriptions of the studies in the text of the review

· Supporting tables that summarize each study that was included. 

· Forest plots, L’Abbé plots or other graphs may also be used to illustrate the main effects of each study.

Rationale: 

There should be sufficient detail given in the systematic review for readers to determine whether studies were homogenous or heterogeneous in terms of subject population, interventions, outcomes, findings, and relevance to the systematic review’s core question. Tables should clearly indicate which studies found similar results (i.e. in similar direction). Because systematic reviews may produce voluminous tables and other materials, part of the information may be published on the web or only be available by request to the authors.

QS6. Was any sensitivity testing reported? (subgroup analyses; best-studies analysis, etc.)

Look for: 

· A description of the rationale for conducting additional analyses. This should include a summary of the heterogeneity of the studies, including imprecision of study results (large confidence intervals), and a rationale for examining sub-groups or ‘best studies’. This testing should be justified in terms of the clinical question being posed.

Rationale: 


Prior to conducting the review, there should have been a decision made as to how the data would be combined qualitatively and/or quantitatively. This is to ensure that the analysis plan is not driven by the abstracted data. However, there can be cases where additional analyses beyond those prespecified in the protocol should be conducted; this can occur when a greater level of heterogeneity of studies is found and it is not appropriate to pool results from all of the studies. In this instance, appropriate additional analyses could be conducted.

Further reading on qualitative synthesis:

Higgins JPT, Green S, eds. Cochrane Handbook for Systematic Reviews of Interventions. Version 5.1.0 ed. The Cochrane Collaboration; 2011. (Chapter 11)
Shrier I, Boivin JF, Platt RW, et al. The interpretation of systematic reviews with meta-analyses: An objective or subjective process? BMC Med Inform Decis Mak. 2008;8:19. 

Strech D, Tilburt J. Value judgments in the analysis and synthesis of evidence. J Clin Epidemiol. 2008;61(6):521-524. 

DISCUSSION

The presentation of the evidence and its synthesis presumably results in a number of recommendations for practice, typically presented in the Discussion section. Because evidence is seldom complete or straightforward, recommendations may be misplaced or too wide, or irrelevant to the core of the clinical question. Even if the recommendations are appropriate, systematic review readers should carefully consider whether they need to be qualified based on the quantity, quality or variety of the evidence. They should expect the authors to discuss the limits and shortcomings of the literature and the review process, and carefully lay out for the reader what may be or not be appropriate actions based on the final result.

DI1. Are study limitations discussed (e.g. search limitations, the effects of publication and other biases, strength of studies, decisions on synthesis) as they may affect conclusions and recommendations?

Look for:

· A subsection of the Discussion section labeled “study limitations”

· One or more paragraphs in the discussion section that address limitations

· Occurrence of such terms as publication bias, selective outcome reporting or within-study publication bias, attrition bias, funding bias.

Rationale:


The authors of good reviews are aware of the weaknesses of the materials they had to work with (the primary studies synthesized) and the impact of decisions they made (on searching for papers, assessing their quality, abstracting and synthesizing information, etc.) More to the point, they know and point out how specifically crucial decisions they made may have impacted the results – e.g. increased or decreased effect sizes. An informative discussion of the possible effect on findings and conclusions of selective publication of and within primary studies adds to the readers’ confidence in the systematic review. 

DI2. Was publication bias assessed? Were other biases assessed?

Look for: 

· A statement that all studies that met the inclusion/exclusion criteria were considered in the systematic review. This includes studies with negative outcomes (publication bias), with only significant outcomes reported (within-study publication bias), with unaccounted losses to follow up (attrition bias), and with funding from commercial interests (funding bias).

· Presentation of a funnel plot or similar assessment of possible selective publishing of primary studies
· A calculation of the number of unpublished or not located negative trials required to refute the result (fail-safe N)
Rationale: 


There is a tendency for studies that have negative findings to not be published (publication bias) thereby skewing the results of the systematic review. In addition, there is a tendency for researchers to focus only on the significant outcome measures within a study, and minimizing the outcome measures that do not show an effect; this is referred to as ‘within-study publication bias’ and, again, can result in a skewing of the findings of the systematic review. Attrition bias occurs when loss to follow-up in a study is not adequately addressed; it is possible that attrition could be due to poor outcomes or adverse events that should be considered in the systematic review. Finally, studies that are funded by commercial interests tend to favor the studied intervention and report fewer harms. In some instances, biased publication results in weakening of effect sizes, and a careful statement to that effect is also appropriate.

DI3. Are the results interpreted in light of the totality of available evidence? Are alternative considerations/explanations for the results considered, e.g. publication bias?

Look for:

· A balanced Discussion section that reflects that even strong support (for a particular intervention or assessment measure, etc.) in most studies reviewed needs to be qualified in terms of the findings of the other studies.

· Thoughtful consideration (and reasoned rejection) of plausible alternative explanations for the results, especially in the case of rather weak support from a small number of studies. 

Rationale:


Only in rare instances are many strong studies found that all point strongly to the same conclusion. More commonly, support is divided, or some primary studies are methodologically weak. Even if the conclusion is drawn that the preponderance of studies supports a particular result, the conclusions need to be qualified in terms of the circumstances. In the case of intervention studies especially, publication bias (resulting from the fact that studies that failed to support the intervention did not make it into print) always is a valid consideration. Elimination of publication bias as an alternative explanation (e.g. based on a funnel plot or calculation of a fail-safe number) shows that the authors are aware of alternative explanations. 

DI4. Is the generalization of the conclusions appropriate?

Look for:

· Recommendations that do not go beyond the types of subjects, interventions, health care/rehabilitative systems, etc. that were actually included in the primary studies that were reviewed

Rationale:


Because systematic reviews typically base their conclusions and recommendations on multiple studies that all involved slightly different settings, patient/client types, variations on interventions, etc., these conclusions likely are more suitable for generalizing than those of a single primary study. However, the potential user still should carefully consider the match between the situations included in the studies that are synthesized and the situations the authors claim their findings apply to. 

DI5. Are the results clinically meaningful in terms of the focused clinical question that (presumably) was the basis for the review?

Look for:

· A paragraph in the Discussion section that address how and to what degree the results of the systematic review provide an answer to the clinical question(s) that lead to the review. 

Rationale:


Systematic reviewers may get caught up in discussing the technicalities of systematic Level_1reviews (and especially of meta-analyses), focus on the (poor) quality of the research reported in the primary studies, and make recommendations for future research. None of that is relevant to the clinical question that started the review and that may be the only thing of interest to the reader. A good review should be able to provide some guidance to a clinician, unless absolutely no primary studies were identified. Refusal to make recommendations, however carefully worded, because the evidence is not level I (e.g. for intervention studies, large RCTs) is not helpful to the clinician. This is especially the case in rehabilitation, where RCTs are not common.

DI6. If there were earlier systematic reviews in this area: Do the authors discuss similarity or differences in findings, and try to explain differences?

Look for:

· A reference to other reviews, in the Introduction and/or Discussion
· A paragraph in the Discussion section that specifies the similarities and differences between the methods and results of the earlier review(s) and the present one.

· If there were results discrepancies between the earlier and current review(s): a paragraph in the Discussion section that explains why there are differences, or at least suggests some plausible reasons 

Rationale:


There are quite a few studies that have compared all the systematic reviews in a particular area, and pointed out differences in findings and recommendations. Such discrepancies often can be explained on the basis of differences in the methodology used, the explicit values that directed the work, or the simple fact that later reviews have more studies to go by. However, sometimes the explanation is sloppy work or author biases. It behooves systematic reviewers to be aware of prior reviews in their area, study and learn from their methods, and explicitly discuss comparative results, especially if there is a discrepancy between prior work and their own.

DI7. Were directions for future research proposed?

Look for

· One or more paragraphs in the Discussion section in which the authors make recommendations for future primary studies or future systematic reviews.
Rationale:


In doing their systematic review, the authors become intimately familiar with what is known and not known with respect to the area addressed in the clinical question. They can and should be able to make authoritative recommendations for areas of future research if additional evidence is needed, overall or for particular subgroups, outcomes, intervention variations, etc. In addition, their scrutinizing of the studies for adherence to quality standards for research enables them to recommend specific methods for this research such that evidence of optimal quality can be generated. Lastly, reviewers may make recommendations for the topic and/or methods of future systematic reviews, especially if lack of time or funds, or the nature of the initiating clinical question prevented them from exploring the relevant domain completely.

Further reading on discussion:

Higgins JPT, Green S, eds. Cochrane Handbook for Systematic Reviews of Interventions. Version 5.1.0 ed. The Cochrane Collaboration; 2011. (Chapter 12)
Parekh-Bhurke S, Kwok CS, Pang C, et al. Uptake of methods to deal with publication bias in systematic reviews has increased over time, but there is still much scope for improvement. J Clin Epidemiol. 2011;64(4):349-357. 

Sandelowski M, Voils CI, Barroso J, Lee EJ. "Distorted into clarity": A methodological case study illustrating the paradox of systematic review. Res Nurs Health. 2008;31(5):454-465. 

Song F, Parekh S, Hooper L, et al. Dissemination and publication of research findings: An updated review of related biases. Health Technol Assess. 2010;14(8):iii, ix-xi, 1-193. 

VARIOUS

A number of issues that reflect on the quality of a systematic review but did not clearly fit into one of the categories used in the previous sections are combined here. 

VA1. Were all relevant disciplines represented on the review team? Were the qualifications of the reviewers reported? Were the people who performed specific components of the review qualified?

Look for:

· A list of the qualifications of the authors

· Initials behind the authors’ names indicating their training

· Statements of the authors’ affiliations

· Prior publications in the topic area, or of systematic reviews in other areas, or on the science of systematic reviewing

· Indications (e.g. initials) of the individuals who performed specific review steps

Rationale:


Aside from clinicians and researchers who are expert in the topic area, a systematic review team also should have specialists in searching the literature (librarians), assessing methodological quality of primary research (methodologists), and mathematically combining findings, if a meta-analysis is offered (statisticians). While they are not absolute indicators of expertise, earlier publications by the authors suggest their expertise in performing the systematic review. Often initials are used to indicate which subgroups preformed abstract reviewing, full paper reviewing, quality assessment, data abstracting and synthesis.

VA2. Was potential bias/conflict of interest of the reviewers stated/discussed? Was there a possible conflict of interest of the organization(s) that underwrote the review?

Look for:

· A conflict-of-interest statement specifying potentially conflicting interests

· A sentence or paragraph in the introduction or discussion listing the authors’ viewpoints and possibly conflicting interests

· Statements of the authors’ affiliations

· The name and nature of the sponsor of the review

Rationale:


Even though systematic reviews typically follow a protocol that is designed to minimize the impact of biases and conflicts of interest, not all studies follow such a protocol, and others deviate from it in ways that are not evident to the reader. Even if there are no protocol violations, there is room for subjectivity to creep into the findings and recommendations, even in the supposedly “mathematical” meta-analysis variety. Readers should be aware of the potential for biases and how they might affect the searching for and selection of studies, as well as the abstracting of data and the drawing of conclusions. This caution should be used even more if the organization that sponsors the review has a financial or other interest in the outcomes, whether this organization is a commercial entity or not.
VA3. Was the systematic review peer reviewed?

Look for:

· Publication in a peer-reviewed journal

· Peer review by an independent group appointed by the organization sponsoring the review or invited by the review’s authors

Rationale:


While independent peer review is no guarantee that a systematic review was conducted appropriately, such assessment is an indicator of quality. The peer reviewers assigned by the editors of the journal in which a review is printed will scrutinize it. For systematic reviews sponsored by a professional or other organization, there may be a separate group of experts (sometimes the same ones who reviewed the protocol) who inspect the report for omissions and errors.

Further reading on other issues relating to systematic reviews:

Higgins JPT, Green S, eds. Cochrane Handbook for Systematic Reviews of Interventions. Version 5.1.0 ed. The Cochrane Collaboration; 2011. (Chapter 20)
RELEVANT TO META-ANALYSIS ONLY

Meta-analysis is the most powerful approach to research synthesis, because it allows for combining the data from multiple primary studies into a single numeric value reflecting an effect size. It involves a number of sophisticated statistical techniques that require expertise beyond what typically is offered in advanced statistics courses. However, even readers without such preparation can read the methods and results sections of meta-analysis reports and assess whether some of the basics were handled right. One of the most important steps for the authors to take is providing information at the level of the original primary studies, after recalculation if necessary, so that readers can judge (based on forest plots, for instance) that the summary values derived are supported by the data of the original studies.

MA1. Is it specified how missing values are handled? Is this appropriate?
Look for:

· A statement on how reports with missing data were handled

Rationale:


Papers and other primary research reports may miss crucial information needed for a meta-analysis – e.g. N of cases, standard deviations corresponding to means, etc. This may be handled by omitting the report, estimating from other studies, estimating conservative values, etc. Any decision should be justifiable.

MA2. Was the heterogeneity of studies in terms of outcomes analyzed and reported? If the studies were heterogeneous, was the random effects model used?

Look for:

· A formal test of heterogeneity, using such measures as Cochran’s Q or the I2
· A statement on the model (fixed or random effects) used in combining study findings 

Rationale:


If the effect sizes of the various studies to be combined are very similar, as shown using a formal test, a fixed effects model for combining can be used. If they are heterogeneous, the random effects model should be used, unless they are so dissimilar (“apples and oranges”) that only a qualitative synthesis makes sense.

MA3. How are results expressed (odds ratio, relative risk, etc.) in the primary studies and in the systematic review?
Look for:

· A statement or column heading or similar indications as to what the “common denominator” of the studies that are being combined is

Rationale:


Whatever the effect size measures used in the original studies (risk difference, odds ratio, risk ratio, means and standard deviations, etc.), the systematic reviewer has to “translate” them all to a common denominator (based on information in the original reports) in order to combine them. Sometimes they cannot be translated without making assumptions; best is when all primary studies used the same outcome measures.

MA4. How large is the pooled effect? Are confidence intervals reported? How precise are the results? Would practical decisions be different/same at the low vs. high end of the confidence interval?

Look for:

· An effect size for the pooled studies
· A confidence interval around this effect size

Rationale:


The end result of a meta-analysis is an effect size estimate, which should be accompanied by an estimate of the confidence interval (typically, the 95% confidence interval) which specifies the likely range of values in which the true effect is to be found. When there are few or small studies to be combined, or when study outcomes are heterogeneous, the confidence interval may be rather wide. Clinicians may make different decisions based on whether they assume the effect is at the high vs. at the low end of this range. Because both extremes are equally likely (or unlikely), they ought to carefully consider the implications of all possible values in the range.

MA5. Are appropriate tables and graphs provided? 

Look for:

· A table and/or forest plot offering the effect sizes (plus confidence intervals) for all individual studies and the studies combined

Rationale:


Provided that all prior steps in the process of finding studies, extracting data and translating all effect sizes to a common denominator were done properly, a table summarizing all data and especially a forest plot offer an “at a glance” summary, with the value and confidence interval for all studies as well as their combination lined up, typically in relationship to a “no effect” line. Readers should investigate these tables/graphs for their “reasonabless” and support for the conclusion drawn by the authors.

MA6. Were subgroup analyses (if any) specified a priori? 
Look for:

· A statement that subgroup analyses were considered on beforehand, either absolutely or depending on heterogeneity testing results

Rationale:


In many instances, authors have an a priori interest in subgroups of studies, e.g. comparing older ones with more recent ones, those using outcome measure A with those using alternative measure B. Doing separate subgroup analyses is justified, and feasible if the number of studies is large enough. However, especially if the results of the primary studies are heterogeneous, there is a temptation to use ad-hoc analyses to identify factors that might explain heterogeneity. As is the case with all post-hoc analyses, the results of these efforts are suspect. Meta-regression, a method of combining studies based on continuous variables (percent females in sample, mean age of participants) rather than dichotomies (studies of males vs. studies of females; studies with pediatric vs. studies with adult samples) similarly should be pre-planned. If they are not, the findings at best are suggestive and need to be confirmed by new large primary studies or a systematic review of new primary studies.

MA7. Is lack of power considered? I.e. was a prospective power analysis done to assess whether the combined studies have enough cases, calculated on the basis of a minimally acceptable effect size?

Look for:

· A power analysis, performed before or possibly after completion of the meta-analysis

Rationale:


Just like a primary study may lack power to demonstrate the effect of an intervention or the utility of a prognostic variable, so the studies combined in a meta-analysis may. Especially in rehabilitation, where studies tend to be few and small, this may occur. When the conclusion of the meta-analysis is one of “no effect”, a power analysis should have been done or be done to make sure this conclusion can be relied on.

Further reading on meta-analysis:

Barza M, Trikalinos TA, Lau J. Statistical considerations in meta-analysis. Infect Dis Clin North Am. 2009;23(2):195-210, Table of Contents. 

Finckh A, Tramer MR. Primer: Strengths and weaknesses of meta-analysis. Nat Clin Pract Rheumatol. 2008;4(3):146-152. 

Higgins JPT, Green S, eds. Cochrane Handbook for Systematic Reviews of Interventions. Version 5.1.0 ed. The Cochrane Collaboration; 2011. (Chapter 9)
Stroup DF, Berlin JA, Morton SC, et al. Meta-analysis of observational studies in epidemiology: A proposal for reporting. meta-analysis of observational studies in epidemiology (MOOSE) group. JAMA. 2000;283(15):2008-2012. 

Yuan Y, Hunt RH. Systematic reviews: The good, the bad, and the ugly. Am J Gastroenterol. 2009;104(5):1086-1092. 

RELEVANT TO SYSTEMATIC REVIEWS OF INTERVENTION STUDIES ONLY


Most systematic reviews, in rehabilitation and disability fields as in the rest of health and social services, are of intervention studies. The questions that follow are also applicable to preventive treatments. The framework commonly used in formatting the clinical question in intervention/prevention studies is that of PICO(T): Population, Intervention, Comparator, Outcome(s) and Time. (Other formulations focus on Design instead of Time). In addition to these core issues, the questions here address the proper design and analysis of studies. While the randomized clinical trial often is the strongest design possible to answer these questions, reviewers should (especially in rehabilitation) not automatically exclude other research designs.
IN1. Are the intervention(s) and the comparator(s) of interest described/defined?
Look for:

· Description of the intervention of interest in the context of standard practice, including a definition of the procedures to which the intervention will be compared. 
· Background information on previous findings regarding effectiveness of certain types of interventions
· Specific information on the definitions of the intervention, including the type of interventions that are excluded 
· Specific information about the interventions of interest and the comparator(s), such as dose, frequency, intensity or duration.
Rationale

The interventions need to be specifically described so that it is possible for practitioners and researchers to replicate them or to use them in their practice or research. They need to be presented in the context of other interventions and standard practice. Systematic reviews of interventions are the most useful if they make explicit comparisons, to the degree possible, of outcomes of alternative interventions (specific ones, or “usual care”).

IN2. Are the provider(s) of interest described/defined?
Look for:

· Information on the types of people providing the intervention (e.g., physicians, nurses, therapists)
· Description of the settings and organizations in which the interventions are provided
· If relevant, description of the training and skills needed by the provider to conduct the intervention
Rationale


The quality and feasibility of the intervention may depend on the training, skills, and knowledge of the people providing the intervention. Also, various characteristics of the provider organizations (e.g., community versus institutionally based) can affect the findings of the review and their relevance for particular settings. 

IN3. Is treatment integrity (fidelity) of the primary studies evaluated? Was the occurrence of cointerventions (allowed in a treatment protocol or outside a protocol) noted?

Look for:

· A statement describing the methods used to evaluate treatment fidelity, when appropriate.
· Descriptions of how primary studies have been reviewed for the occurrence of cointerventions, by subjects allocated to the experimental and/or comparison group
Rationale
Treatment fidelity refers to how well an intervention is delivered relative to a previously created study protocol. Manualized interventions are preferable because they allow for consistent training and monitoring of study personnel. While treatment integrity reporting in rehabilitation research is generally poor, systematic review authors should collect and evaluate information on the quality of administration of an intervention. 

IN4. FOR REVIEWS THAT INCLUDE RCTs: Was the integrity of randomization considered? 

Look for:

· A statement describing the methods used to determine whether case assignment to treatment conditions was random.
· A statement that randomization concealment in the primary studies was evaluated

Rationale
For assessing the quality of treatment studies using controls, the issue of effective randomization is central. Investigators may use a variety of methods to assure that the odds of being assigned to a treatment or control group is truly random. A statement that randomization procedures were followed and were effective helps instill confidence in the thoroughness of the studies and of the review.

IN5. Was the primary studies’ method of analysis (intent-to-treat vs. per-protocol) considered? 

Look for:

· A statement describing consideration of intent-to-treat analyses by the primary studies.
Rationale
Intent-to-treat (ITT) analyses are designed to avoid misleading conclusions based on study artifacts that can arise in intervention research. For example, if drop-out rates are higher for patients with more severe illnesses, it may appear as though an ineffective treatment provides benefits when it does not. ITT analysis regards all cases who are randomized regardless of whether they dropped out, were by mistake given the wrong medication, etc. Per-protocol (PP) analysis includes only those cases who received all of their assigned treatment, on time, etc. While PP analysis may be appropriate in some situations, an evaluation of how a treatment works in the “real world” should be based on ITT analysis. Systematic reviewers should track the use of ITT vs. PP analysis in the primary studies. Parallel issues may be relevant to non-RCT intervention studies.

IN6. Was potential of confounding in the studies included in the systematic review assessed? (e.g., comparability of cases and controls in studies, where appropriate)

Look for:

· A comparison of cases assigned to various treatment arms and control groups on demographic and baseline characteristics.
Rationale
Non-random assignment of cases to treatment and control conditions creates confounds and severely diminishes the value of a study. With poorly implemented randomizations, high dropout rates and/or small samples even RCTs may have groups that are dissimilar. A comparison of groups on demographic and baseline characteristics helps assure that randomization was effective or the groups in non-randomized studies were comparable. 

IN7. Was blinding of patients, clinicians, outcome assessors and analysts assessed?

Look for:

· Statements that use of blinding in the primary studies was determined, and that this information was used in assessing their methodologic quality

Rationale:


The greatest risk of bias in intervention studies is that of people seeing or concluding what they like to see or expect to see with respect to outcomes. Blinding of patients and clinicians (if possible) is a countermeasure that researchers should implement, and systematic reviewers should take into account in weighting evidence. Blinding of outcome assessors and analysts is always possible and should always be considered.

IN8. Was loss to follow-up assessed?
Look for:

· Statements that drop-out percentages in treatment and control groups were recorded or calculated

· Classification of studies based on a cut-off level for acceptable loss to follow-up

Rationale:


Selective attrition may bias the results of an RCT or other intervention study, even if randomization was handled correctly and the groups were balanced at baseline. An arbitrary standard that attrition should be below 15% is often used to distinguish high from low quality studies

IN9. Were sources of heterogeneity (clinical or study design) addressed; was the sensitivity of findings to addition/omission of key studies considered? 

Look for: 

· A sensitivity analysis which tests the effect of exclusion of studies where there is ambiguity as to whether the inclusion criteria are met.

Rationale: 


Systematic reviews can be conducted using a variety of approaches. Different approaches may change the results of a systematic review. This includes the decision as to whether a study should be included in the review or not. Clear justification for inclusion or exclusion of studies should be included in the review.

IN10. Were the major clinical outcomes (benefits AND harms) considered?

Look for: 

· Descriptions of negative and positive results in the included studies

· Recommendations that take into account both types of clinical outcomes.

Rationale: 


The ultimate purpose of a systematic review is to provide an evidence base for a clinical question. Clinical interventions involve benefits, as well as costs and risks of harm. This balancing of risk and benefit must be considered when making a judgment on the evidence; in some cases, the judgment as to whether or not to use the intervention and/or treatment in one’s practice may differ from patient to patient based on the risk/benefit analysis.

IN11. Was the generalizability of the data addressed?

Look for: 

· A statement (or statements) considering the generalizability of the results with respect to the subject populations, the different interventions, and the outcome measures used. 

Rationale: 


It is important for each clinician to be able to determine if the treatment recommendations from the systematic review are applicable to his/her own patient population. This takes into consideration the homogeneity of the studies that were included; the more homogeneous, the more likely that strong recommendations may be made. However, there is also the risk of having such a circumscribed population, that generalizability is significantly threatened. Conversely, heterogeneous studies that are appropriately combined may result in good generalizability but weak recommendations.

IN12. Were the studies cited as support sufficiently strong in quality and quantity?

Look for: 

· An explicit approach to specifying the levels of evidence used to support the treatment recommendations.

Rationale: 


The treatment recommendations should not exceed the quality (strength) of the evidence that is reviewed. A small number of studies and/or weak methodologies even in many studies should result in recommendations that are phrased in terms of “may” rather than “should”. Issues of costs and possible harms should also be taken into account. As a result, using an explicit approach, such as the GRADE system, maximizes the possibility that the recommendations are appropriately based upon the strongest possible evidence.

IN13. Were the costs of treatment options considered? 

Look for: 

· Information on costs in the tables, derived from the primary studies

· A statement considering the cost of the treatment(s) considered, based on other sources

Rationale: 


The ultimate purpose of a systematic review is to provide an evidence base for an answer to a clinical question. Treatments involve benefits, as well as costs. While a particular treatment may be well justified based upon the evidence, and have no or negligible risk, it may be too costly for a particular patient or group of patients to utilize. Systematic reviews that consider cost issues explicitly are of more value to readers, including clinicians.

For further reading on systematic reviews of intervention/prevention studies:

Bown MJ, Sutton AJ. Quality control in systematic reviews and meta-analyses. Eur J Vasc Endovasc Surg. 2010;40(5):669-677. 

Haase SC. Systematic reviews and meta-analysis. Plast Reconstr Surg. 2011;127(2):955-966. 

Ioannidis JP, Karassa FB. The need to consider the wider agenda in systematic reviews and meta-analyses: Breadth, timing, and depth of the evidence. BMJ. 2010;341:c4875. 

Richards D. Critically appraising systematic reviews. Evid Based Dent. 2010;11(1):27-29. 

RELEVANT TO SYSTEMATIC REVIEWS OF PROGNOSTIC STUDIES ONLY

A systematic review of prognostic primary studies needs to address some issues that are unique to investigations that attempt to predict a future state (for instance, mortality; recovery form an illness; deterioration of functional status to a critical level) based on one or more characteristics of the cases involved that are known at an earlier stage. 
PS1. Do the authors define the population of interest, and do they specify criteria to make sure that all the primary studies involved dealt with (a sample from) the same population?

Look for:

· A specific definition of the population of interest, i.e. the individuals for whom prognosis will be attempted. (e.g. “all individuals with motor-incomplete cervical spinal cord injury”)

· A set of criteria (operationalizations) that help determine whether the samples studied in primary studies satisfy the definition (e.g. “depression as indicated by a score of 23 or higher on the BDI, or a score of 16 or higher on the CES-D”)

· A checklist or other mechanism for assessing whether the sample being followed in time was representative of the population to begin with.

Rationale

Prognostic studies are done for many reasons, including informing patients of what the future holds, and assisting clinicians in planning management of care. In order for them to determine whether the findings are applicable to their patients, clinicians must make sure that their patients fit into the group being studied. That requires the systematic reviewer to define the population for whom a prognosis will be developed, and careful checking that all study samples included are representative of that population, in terms of inclusion/exclusion criteria the primary studies used, and avoidance by these primary studies of selective inclusion of cases.

PS2. Do the authors assess loss to follow-up (from first assessment of study subjects to last evaluation of the outcome of interest) in the primary studies, and do they assess whether loss to follow-up was selective in any significant way.

Look for

· Calculation of rates of loss to follow-up (if rates are not reported already in the primary studies)

· Statement of a maximal acceptable rate of loss to follow-up (e.g. no more than 20% in a two-year study”)

· A summary of study-specific rates of loss for specific reasons (e.g. refusal, cannot be contacted, died)

· A study-specific comparison, on key characteristics, of subjects lost and not lost (e.g.: not lost 56% female; lost 62% female)

· Whether or not primary studies were eliminated because of excessive or selective attrition, and the criteria used

Rationale

The primary threat to correct conclusions from a prognostic studies is selective attrition among participants. Systematic reviews should scrutinize the primary studies for any and all signs of excessive attrition, and selective attrition along a characteristic that is know or expected to affect the outcome of interest. There are no hard-and-fast rules as to what is excessive loss to follow-up (the length of time between baseline and last follow-up always is an important factor) and what makes attrition selective. Attention of the systematic reviewers to the issue, rather than any specific steps, may be an important indicator of a high-quality review.

PS3. Do the authors specify criteria for the measurement of the prognostic factor or factors by the primary studies?

Look for

· A description/definition of the prognostic factor or factors used in the study (e.g. “functional status”)

· A listing of names of measures/tests that the reviewers accept as reliable and valid for the factors (e.g. Barthel index; FIM motor score or total score)

· Specification of operational definitions primary researchers might have used, including method of measurement or test(s) used, cut-off points, dose and duration of treatment, etc. (E.g. “gait treatment means at least two weeks with at least two sessions of at least one hour each, by a PT or PT aide, not in group format, completed at least one year before measurement of the outcome of interest”)

· A reference to studies not included because of measures of prognostic factor(s) that did not correspond to the systematic reviewers’ standard, however valuable the instruments were in and of themselves

Rationale

The prognostic factor(s) can be a characteristic of the subject at baseline or some later point, a treatment received, some aspect of the environment, etc. In order for the (quantitative or qualitative) synthesis of the results of many studies to make sense, the systematic reviewer needs to make sure that the specific instruments used in the primary studies are compatible with one another, and of minimum quality by themselves. Continuous variables should have been used by the primary reviewer in “raw” format, or recoded into categories that did not depend on the data (e.g. coding into four about-equal sized groups). 

PS4. IF the outcome is a subjective one: Do the authors report on the issue of blinding of the outcome assessors to all prognostic factors?

Look for:

· The nature of the outcome(s) considered in the systematic review in terms of the subjectiveness of assigning patients/clients to categories
· Scrutiny of the degree to which outcome assessors in the primary studies were blinded to prognostic factors, as e.g. shown by a relevant column in an evidence table

Rationale


If outcome assessors know the prognostic factors for individual cases, and the outcome in question is a subjective one (e.g. diagnosis as depressed vs. non-depressed), bias (related to the hypothesis of the primary study or otherwise) may play a role in making the assessment. This is almost always a problem when patients themselves are “assessors” (“would you call yourself happy or not”?) but is not an issue when the outcome is one of objective fact (did the client die or not?) or is made by a machine (e.g. a blood test to establish HIV status). 
PS5. Do the authors pay attention to whether and how the primary studies measured and dealt with other potential confounders?

Look for:

· A listing of/ definition of likely/ important confounders in the area of research covered by the primary studies 

· A checklist or other indication that the systematic reviewer scrutinized the primary studies for the presence and appropriate statistical control of these confounders
· Deletion or other special treatment of those primary studies that did not adequately deal with confounding

Rationale:


Any third variable that serves to change the relationship between prognostic factor(s) and outcome of interest from what it is in reality is a confounder. Confounders may result from non-random enrolment of subjects into the study, selective attrition, and sometimes the measurement operations used by investigators themselves. Primary study investigators need to be aware of the potential for confounds, demonstrate that in actuality they play no role or control for them statistically, to the degree possible. Systematic reviewers are dependent on honest and complete reporting by the authors of primary studies, and have no opportunity to perform further testing or correcting. However, they can scrutinize these papers and set standards for what they consider acceptable levels of confounding.

PS6. Do the authors scrutinize the analysis of the data in the primary studies, especially in those using multiple prognostic factors? 

Look for:

· Attention to selective reporting of results – e.g. reporting of what is interesting or statistically significant rather than the findings called for by the research question/ hypothesis

· Specification in an evidence table of the analytic method(s) used by the primary study 

· A judgment by the systematic reviewers that the primary studies used the appropriate statistical method in a correct way

Rationale:


When primary studies consider one predictor variable only (e.g. “how does the likelihood of nursing home placement change with increases in functional ability score on inpatient rehabilitation discharge?”), analysis, and the synthesis of the results of multiple studies, is rather simple. However, most studies use multiple predictors (“how do functional status, marital status and duration of rehabilitation jointly determine nursing home placement?”), and their individual findings are very much dependent on the multivariate model building

For further study on systematic reviews of prognostic studies:

Hayden JA, Chou R, Hogg-Johnson S, Bombardier C. Systematic reviews of low back pain prognosis had variable methods and results: Guidance for future prognosis reviews. J Clin Epidemiol. 2009;62(8):781-796.e1. 

Hayden JA, Cote P, Bombardier C. Evaluation of the quality of prognosis studies in systematic reviews. Ann Intern Med. 2006;144(6):427-437. 

Sousa MR, Ribeiro AL. Systematic review and meta-analysis of diagnostic and prognostic studies: A tutorial. Arq Bras Cardiol. 2009;92(3):229-38, 235-45. 

RELEVANT TO SYSTEMATIC REVIEWS OF DIAGNOSTIC ACCURACY STUDIES ONLY


A diagnostic accuracy study aims to compare the diagnostic accuracy of a newly proposed test (the index test) with that of an established test (the reference standard). The “test” in question can be an element of a physical examination, an imaging study, laboratory analysis of blood or other specimens, even a functional assessment the results of which are dichotomized into “able” and “unable”. Tests assisting in differential diagnosis (disease A vs. disease B) also fall into this category. Generally, both the index test and the reference standard offer a dichotomy of outcome (positive and negative – diseased vs. not diseased) although other outcomes are sometimes used (e.g. disease A, disease B, indeterminate, not diseased). The systematic review of a series of such primary studies ought to be attuned to the special issues posed by the paired dichotomies.

DS1. Did the systematic reviewers select studies that were the same with respect to patient factors impacting test sensitivity and specificity, and/or did they control for these factors statistically? 

Look for:

· Mention that studies were selected based on patient subgroups, spectrum of disease, co-morbidities, clinical setting (especially primary vs. secondary vs. tertiary care), 

· A subgroup analysis or sensitivity analysis that explores the role of these factors

Rationale


Sensitivity and specificity, as well as other measures used to evaluate test accuracy, are not fixed properties of a test, but very much dependent on the sample of patients they are used with. “Averaging” over the results of heterogeneous samples may be unwarranted.

DS2. Did the systematic reviewers select studies that were the same with respect clinician factors impacting test sensitivity and specificity, and/or did they control for these factors statistically? 

Look for:

· Mention that studies were selected based on the training and expertise of any test administrators/ readers-interpreters (e.g. radiologists), if applicable

· Indications of the availability to the test administrators/readers of any supplemental information on the patients that is/is not available in routine clinical practice or that differed from one primary study to the next

· A subgroup analysis or sensitivity analysis that explores the role of these factors

Rationale


Sensitivity and specificity, as well as other measures used to evaluate test accuracy, are not fixed properties of a test, but very much dependent (for tests that require interpretation by a human) on the training and experience of the test readers. “Averaging” over the results of heterogeneous samples may be unwarranted.

DS3. Does the systematic review include discussion/specification/tabulation of other factors which may impact diagnostic accuracy parameters? 

Look for:

· Specification of the cut-off point selected (on the index test and the reference standard) to differentiate between “positive” and “negative”

· Information on the time elapsed between the index test and the reference test in each primary study; 

· Discussion of the frequency and disposal of uninterpretable/ intermediate results for index test and the reference test

· Selection criteria for primary studies that include any of these characteristics

· A column in an evidence table specifying this information for individual studies

· Subgroup analysis and/or sensitivity analysis that explores the impact of these factors on estimated pooled values for sensitivity, specificity or other accuracy indicators.

Rationale:


Because they utilize “simple” dichotomies, the results of diagnostic studies are very sensitive to minor differences in protocols for obtaining and processing the results of the index test and reference standard. Consequently, systematic reviewers need to be very careful comparing like with like, and/or using statistical means to eliminate the confounding effects of differences between studies.

DS4. Was the methodological quality of the studies considered for (and included in) the systematic review evaluated using an appropriate instrument such as the QUADAS (Quality of Diagnostic Accuracy Studies)? If so, was calculation and use of a total score avoided?

Look for

· Mention of a diagnostic study-specific methodological quality assessment measure

· Specification of individual key methodological characteristics (for instance, blinding of index test reader to reference test and vice versa)

· Use of findings of such assessments in qualitative analysis or meta-analysis

Rationale


Following a proper methodology is a requirement for diagnostic studies as for all research. The QUADAS was developed to help systematic reviewers assess study quality. However, use of a total score in the analysis is not recommended, as some shortcomings may increase a study’s sensitivity, and others decrease it. A more fine-grained use of quality assessment results is recommended.

DS5. Did the systematic review identify how the primary studies recruited subjects (e.g. presenting symptoms, results from previous tests, positive index test or positive reference test)? Did it determine whether subjects in the primary studies were a consecutive series, or whether additional criteria were used to select them? (e.g. score on index test, other tests)

Look for:

· General criteria for the types of studies selected

· Comments on individual studies that in patient recruitment deviated from the ideal

· Statistical manipulation that takes these limitations into account

Rationale


While ideally a series of consecutive patients typical of those with whom the index test will be used is recruited to study test accuracy, logistical, financial or ethical problems sometimes make doing so difficult. However, subject selection on another basis seriously affects whether sensitivity and specificity calculation makes sense, or the size of these parameters, if calculated. 

DS6. Does the systematic review provide a description of the nature of the index test and the reference standard and of the reproducibility (test-retest reliability) of these tests?

Look for:

· Careful descriptions of the index test and the reference standard, including any study-to-study differences

· Tabulations of test-retest reliability of the index and reference test, alongside listing of the sensitivity, positive predictive value, etc. parameters derived for the index test from the comparison of the results of the two

· Values of the reproducibility of index test and reference standard from other sources

· Discussion of the importance of reproducibility to estimates of diagnostic accuracy

Rationale:

If both index test and reference test are not well reproducible, a high sensitivity and specificity cannot be expected. Information on the test-retest correlation of the two tests may be derived from the studies included in the review, or from yet other sources.

DS7. Did the systematic review avoid estimating a pooled value separately for sensitivity and specificity?

Look for:

· “averaging” of sensitivity and specificity separately (without indications that the authors are aware of their being linked phenomena)

· use of side-by-side forest plots for the two

· use of summary ROC curves 
Rationale:


Sensitivity and specificity are by definition negatively correlated, in that one can always improve sensitivity (by setting a higher cutoff score for “diseased”), but at a cost of worsened specificity. An appropriate pooling the reported values from individual studies uses a summary receiver operating characteristic (ROC) curve.

DS8. Are the findings with respect to the index test discussed in the context of its use in clinical practice, including costs, possible treatment strategies for the disease, harms, alternative tests, use in a sequence of tests (screening, add-on, etc.), treatment decisions?

Look for

· A discussion that goes well beyond a restatement of specificity and sensitivity and other diagnostic accuracy parameters

· References to other (systematic) reviews of the index test, the reference standard and alternatives that discuss the wider context

Rationale


Because often high-risk and high-cost decisions on further testing or on treatment are based on test results, a quality systematic review will put its findings with respect to the index test in a wider perspective, to assist clinicians in making use of the test within a careful assessment-screening-testing-treating protocol. An extreme take is that no evaluation of a diagnostic test is complete until there is research on the long-term outcomes of the treatments that are based on the results of alternative tests.

For further reading on systematic reviews of diagnostic accuracy studies:

Bossuyt PM, Reitsma JB, Bruns DE, et al. The STARD statement for reporting studies of diagnostic accuracy: Explanation and elaboration. Clin Chem. 2003;49(1):7-18. 

Bossuyt PM, Reitsma JB, Bruns DE, et al. Towards complete and accurate reporting of studies of diagnostic accuracy: The STARD initiative. standards for reporting of diagnostic accuracy. Clin Chem. 2003;49(1):1-6. 

Cochrane Diagnostic Test Accuracy Working Group. Handbook for diagnostic test accuracy reviews. http://srdta.cochrane.org/handbook-dta-reviews. Accessed 5/10/2011, 2011. 

Deville WL, Buntinx F, Bouter LM, et al. Conducting systematic reviews of diagnostic studies: Didactic guidelines. BMC Med Res Methodol. 2002;2:9. 

Halligan S, Altman DG. Evidence-based practice in radiology: Steps 3 and 4--appraise and apply systematic reviews and meta-analyses. Radiology. 2007;243(1):13-27. 

Hayden JA, Chou R, Hogg-Johnson S, Bombardier C. Systematic reviews of low back pain prognosis had variable methods and results: Guidance for future prognosis reviews. J Clin Epidemiol. 2009;62(8):781-796.e1. 

Higgins JPT, Green S, eds. Cochrane Handbook for Systematic Reviews of Interventions. Version 5.1.0 ed. The Cochrane Collaboration; 2011. (Chapter 11)
Leeflang MM, Deeks JJ, Gatsonis C, Bossuyt PM, Cochrane Diagnostic Test Accuracy Working Group. Systematic reviews of diagnostic test accuracy. Ann Intern Med. 2008;149(12):889-897. 

Liberati A. How to assess the methodological quality of systematic reviews of diagnostic trials. Z Arztl Fortbild Qualitatssich. 2006;100(7):514-518. 

Sousa MR, Ribeiro AL. Systematic review and meta-analysis of diagnostic and prognostic studies: A tutorial. Arq Bras Cardiol. 2009;92(3):229-38, 235-45. 

Whiting P, Rutjes AW, Reitsma JB, Bossuyt PM, Kleijnen J. The development of QUADAS: A tool for the quality assessment of studies of diagnostic accuracy included in systematic reviews. BMC Med Res Methodol. 2003;3:25. 

RELEVANT TO SYSTEMATIC REVIEWS OF MEASUREMENT INSTRUMENTS ONLY

Measurement instruments (also called scales, measures, instruments) can consist of one item, but more typically are based on a simple (in classical test theory) or sophisticated (in Rasch and Item Response Theory methods) summation of the scores of multiple items. The scores reflect the intensity (quantity) of the characteristic (trait, state, construct, status, feature, etc.) being measured. Systematic reviews of measurement instruments aim to bring together all the studies that have collected data on the psychometric (metrologic, clinimetric) properties of one or more scales, and based on the data come to a judgment of the quality of the instrument(s) in question, overall or for a particular application and/or group. These reviews may focus on:

· A single named instrument: what evidence is there for the measurement qualities of scale X, and what does this evidence say about its reliability, clinical utility, validity, sensitivity, etc.?

· Any and all scales operationalizing a particular construct: what instruments are available for measuring trait (construct) Y, what is the evidence for each of them, and which scale(s) are best for what purposes or in general?

· All scales focused on a diagnostic population and a set of related relevant constructs: what instruments are available to measure constructs of relevance to population Z, what is the evidence for them, and what combination of instruments can be used to measure all of the relevant traits most parsimoniously and validly?

MI1. Does the review describe the measure(s) reviewed, including content, unidimensionality vs. multidimensionality, number and nature of items, type of administration, equipment needed (if any), etc.? 

Look for:

· Information in text or tables on basic characteristics of the measure(s), including

· developers and years of (re-)development

· construct measured

· subscales, if any, and number of items in each and overall

· mode(s) of administration

· potential for use of proxies
· original and later target populations

· original and later purpose (monitoring, diagnosis, prognosis, etc.)

· availability and source of norms

· A summary of the definition of the construct(s) by the systematic reviewers, and by the authors of the primary studies or the scale’s developers
· A listing (in a table or appendix) of all or a sample of items of each of the instruments included in the review
Rationale:

Systematic reviews of measurement instruments are written to assist clinicians and researchers in selecting instruments they can use in their work. The information on the measures reviewed is basic to understanding an instrument’s characteristics and making a selection on one that is suitable for a particular application. 

MI2. Does the review mention/discuss alternatives, especially older or better studied measures (possibly “gold standards” that the measure(s) described may replace?). Does the review address the role of the measure(s) of interest in the process of making decisions on clients/patients/subjects? 

Look for:

· Information in text or tables on alternative measures for the same/closely related constructs, and their role in the systematic review (omitted, used as validator in some studies, etc.)

Rationale:

Instruments that have a common term in their name (e.g., “quality of life”) may differ widely in the construct operationalized, certainly in the definition and operationalization of a common construct. This affects comparability in terms of items included in the scales and in all psychometric qualities being considered. Instruments that are multidimensional in design or in actual functioning may need to be treated as two instruments.

MI3. Do the authors address the nature of the population sample(s) included in the primary studies, and the circumstances (testing conditions, etc.) in which psychometric information was collected?

Look for:

· Summary data on sample characteristics of all primary studies

· Information on homogeneity and heterogeneity of these samples (within and between primary studies)

· Information about the (dis)similarity of the sample(s) studied and the population the measure(s) in question are intended for or are commonly used for

Rationale:


Psychometric characteristics, especially reliability and validity, are strongly affected by the nature and homogeneity of the sample. If the sample is atypical in terms of the population(s) from which it was drawn, a high reliability score may mean little, and similarly a low validity score may not be worrisome. 
MI4. Do the authors assess the quality of the primary studies, including their size, completeness of data, and handling of missing data?

Look for:

· a report of sample sizes

· an evaluation of the representativeness of all samples of their purported population

· a description of the research question(s) and hypotheses, if any, of the primary studies

· data on the percentages of cases with a valid score for individual items

· information on methods for handling missing information used by the primary studies 

· information on selective loss to follow-up, in longitudinal primary studies designed to measure sensitivity

· an evaluation of the appropriateness of the statistical methods used in the primary studies

· an evaluation of possible weaknesses or biases in the psychometric data reported that are due to other flaws in the design, implementation, analysis or reporting of the primary studies

Rationale:


The reports of metric properties of the measure(s) included in a systematic review depend crucially on the quality of the primary studies. A reliable and useful systematic review should evaluate the primary studies that produced the estimates of validity, reliability and other psychometric characteristics the review synthesizes. 

MI5. Does the review address the reliability/reproducibility of the measure(s) included? If so, do the authors specify standards for what they consider minimally adequate reliability/ reproducibility? Was the application of these standards reproducible?

Look for:

· evidence tables summarizing relevant reliability parameters from the primary studies
· standards for adequacy listed in the text or the tables
· a mention that no evidence regarding a particular reliability characteristic was available in the primary studies
Rationale:


A number of parameters for evaluating reliability are in existence, developed in various frameworks (for instance, internal consistency, inter-rater or intra-rater reliability in classical test theory; item separation reliability in Rasch analysis). Sometimes, standards for adequacy are set by the systematic review authors, based on suggestions in methodology textbooks (e.g., minimal adequate test-retest reliability is 0.70 for group applications, 0.90 for individual applications). 

MI6. Does the review address the validity of the measure(s) included? If so, do the authors specify standards for what they consider minimally adequate convergent/divergent[discriminant?] and other types of validity? Was the application of these standards reproducible?

Look for:

· evidence tables summarizing relevant validity parameters (including correlations with a “gold standard”) from the primary studies
· standards for adequacy listed in the text or the tables
· a mention that no evidence regarding a particular validity characteristic was available in the primary studies
Rationale:


A number of parameters exist for evaluating validity of a scale, developed in various frameworks (for instance, construct, divergent and convergent validity in classical test theory; model fit statistics in Rasch analysis, information function in Item Response Theory). Sometimes, standards for adequacy are set by the systematic review authors. However, given the dependence of the parameters reported in the primary studies on the nature of the sample and the quality of other variables measured (e.g. the “gold standard” in construct validity), and the dependence of a judgment of “adequate” on one’s conceptualization of the theory that links the construct of interest to other related and unrelated constructs, fixed standards are hard to defend. Certainly, the reproducibility of any judgments may be poor.

MI7. Does the review address sensitivity of the measure(s) included? If so, do the authors specify standards for what they consider minimally adequate sensitivity?

Look for:

· evidence tables summarizing relevant sensitivity parameters from the primary studies
· information on ceiling and floor effects, for all samples or for samples/ subgroups with the least/ most impairment
· standards for adequacy of sensitivity listed in the text or the tables, including standards for the time elapsed between first and second assessments
· a mention that no evidence regarding a particular sensitivity characteristic was available in the primary studies
Rationale:


Sensitivity is a required characteristic for all measurement instruments used to assess change, whether that change is due to the natural history of a disease or results from interventions by rehabilitation clinicians. There are a number of parameters to express sensitivity, including the minimal detectable change, minimal clinically important difference, and the standardized mean difference. As time elapsed is a major determinant of the amount of change that can have occurred, all reported parameter values need to be evaluated in the light of the time elapsed between initial and subsequent assessments.

MI8. Does the review address the burden (cost, time, required skill levels, training, etc.) of collecting the data, imposed on the patients/ research subjects or on the researchers/ clinicians using the instrument?

Look for:

· information in the text or evidence tables on the burden issues most relevant to each type of measurement instrument

· exact and approximate standards the systematic reviewers may use for “burdensome”

· a mention that no evidence regarding administration burden was available in the primary studies

· a section on costs, time and other burden issues, weighting them against he metric qualities of the scales

Rationale:


High-quality measures may be prohibitively expensive because of the cost of purchase or administration. These costs may include time (of administration and scoring), training, and risks (to subject/ patient and administrator). Good systematic reviews address these issues, and in making recommendations weigh costs against the value of the information produced by the measure(s) reported to have adequate psychometric qualities.

MI9. Do the reviewers offer a total score expressing their judgment of the overall quality of the instrument(s) included in their review? If so, do they specify which features of the instrument(s) played a role in formulating this overall judgment, and how? Do they make a clear distinction between lack of information and the availability of information that particular qualities are poor?

Look for:

· school letter grades (A through F, and U for insufficient information) in text or evidence tables

· movie/restaurant review-type ratings (zero through five stars) in text or evidence tables

· an explanation of the grading/rating system, including the basis on which reliability, validity and other psychometric qualities were weighed

Rationale:


To simplify life for the users of measurement instruments, some systematic reviewers use a global rating for each of the scales reviewed, using various schemes for creating and expressing this global judgment. The final result depends very much on the psychometric and other qualities the authors emphasize, and users may not necessarily agree with their priorities. Certainly, reviewers ought to make the basis for their judgments as explicit as is possible.

MI10. Do the authors address special issues relating to the use of the measure(s) by or with people with disabilities?

Look for:

· explicit statements that measures were included/excluded or evaluated taking the needs of people with sensory, cognitive and other impairments into account
· information in the text or evidence tables as to alternative methods of administration and their equivalence with the standard method

· discussion of content (phrasing of items and response categories) that may be inapplicable, confusing or insulting to people with a disability

· mention of special concerns as to the applicability and validity of the measure(s) to specific categories of people with disabilities, and/or summaries of the findings of the primary studies relevant to these issues 
Rationale:


Standardized tests may not be applicable to persons with a disability or with particular medical conditions, and any conclusions based on the data may be invalid. Sensory and cognitive impairments may make it difficult for some categories of individuals to complete measures in their standard format. While alternatives are feasible (Braille, use of a reader, etc.), these may affect the quality of the instrument or the interpretation of findings. Some phrasing in instruments developed for the population at large may be incomprehensible or insulting to some categories of people with disabilities. Authors should address these and related issues that affect the feasibility of the instruments they review, and the interpretation of the data these produce. 

Further reading on systematic reviews of measurement instruments:

Johnston MV, Graves DE. Towards guidelines for evaluation of measures: An introduction with application to spinal cord injury. J Spinal Cord Med. 2008;31(1):13-26. 

Meyers AR, Andresen EM. Enabling our instruments: Accommodation, universal design, and access to participation in research. Arch Phys Med Rehabil. 2000;81(12 Suppl 2):S5-9. 

Mokkink LB, Terwee CB, Knol DL, et al. The COSMIN checklist for evaluating the methodological quality of studies on measurement properties: A clarification of its content. BMC Med Res Methodol. 2010;10:22. 

Mokkink LB, Terwee CB, Stratford PW, et al. Evaluation of the methodological quality of systematic reviews of health status measurement instruments. Qual Life Res. 2009;18(3):313-333. 

RELEVANT TO SYSTEMATIC REVIEWS OF ECONOMIC EVALUATIONS ONLY

Costs and benefits of rehabilitative and healthcare interventions depend on a number of factors, including the nature of the health system within which existing or newly proosed services are located (nationalized health care vs fee-for-service with minimal insurance, e.g.), the overall economy and level of development, and the preferences of populations for healh states relative to one another. Consequently, systematc reviews of economic evaluations at a minimum require a number of adjustments to the findings of individual studes to make their results comparable. Some have argued that there is no place for systematic reviews that synthesize the results of individual studies, but that systematic searching for and assessing of studies may be useful in informing the development of economic decision models or policy decisions. 


While most economic reviews will be of intervention/prevention, they also are applicable to other types of studies that involve professional activities that have high costs or major cost implications – e,g, diagnostic testing, formal assessment. Readers of a systematic review of economic evaluations may want to add the questions listed for the research question addressed by the review (intervention [IN1 to IN13], diagnosis [DS1 to DS7] or measurement [MI1 to MI7]), in addition to the questions listed below.
EC1. Does the systematic review specify what the specific economic questions addressed is – cost, cost-effectiveness, cost-benefit, cost-utility – and maintain this focus throughout?

Look for:

· identification of the specific question(s) in the introduction

· consistency of the literature collected with this question

· evidence tables that provide information relevant to the question

· conclusions or recommendations that do not stray from the narrow area of interest

Rationale


The costs and outcomes that are related to one another differ widely in these four types of economic studies, and the authors should be clear about which type of primary studies they are interested in locating, evaluating, selecting and synthesizing. 

EC2. Does the systematic review specify which perspective – patient, insurer, society, etc. – and which time horizon are of interest in answering the economic question, and does it maintain that focus throughout?

Look for:

· identification of the specific perspective(s) and time horizon in the introduction

· consistency of the literature collected with this perspective and horizon

· evidence tables that provide information relevant to the perspective and horizon

· conclusions or recommendations that do not stray from the perspective and horizon taken

Rationale

What is a cost and what a benefit depends very much on the person or entity whose perspective is taken. While most experts recommend the society perspective, because it results in the most complete enumeration of costs and benefits, other perspectives are legitimate, but primary studies and systematic reviewers have to be explicit in specifying whose persective is relied on. Interventions that are inexpensive relative to short-term benefits may have long-term effects that undo their cost advantage, but these longer-term issues, even if known, are not always relevant to the question.

EC3. Have the various studies considered been evaluated for their methodological quality by means of a checklist or rating scale specific to economic evaluations?

Look for:

· mention of the CHEC (Consensus on Health Economic Criteria), the PQAQ (Pediatric Quality Appaisal Questionaire) or another instrument

· specification of a list of key questions, apart from or in addition to the CHEC, PQAQ or other instrument, which is used to evaluate the primary studies with respect to their evidence 

Rationale


A large number of instruments have been proposed, by individual investigators or by official or self-appointed panels, to evaluate the methodological quality of econmic studies. Because key to he quality of the evidence produced by such studies are a number of factors that do not play in systematic reviews of interventions or diagnostic tests, a spcialist checklist or instrument needs to be used.

EC4. Have all important and relevant costs been identified for all alternative interventions or other programs being evaluated or compared?

Look for:
· a listing of all costs the systematic reviewer considers relevant

· use of a checklist to review inclusion of all those costs in the primary studies

· estimation of omitted costs from other studies

Most health care interventions have a number of direct and indirect costs, the nature of which depend on a variety of factors, primarily the organization of the heath care system n which they are embedded. A systematic review needs to ensure that all studies considered include the same cost categories, or adjust th findings of studies that omit certain costs.

EC5. Have the entries in the evidence table been adjusted, to the degree possible and in a proper fashion, for those factors that make the results of various primary studies incomparable?

Look for:
· adjustments for:

· currency exchange rates, if studies from multiple economies are considered

· inflation, using the consumer price index (CPI), the medical consumer price index (MCPI), or another suitable index

· discount rate used by the primary study

· cost categories that the authors of the primary study omitted

· sensitivity analyses to assess the impact of assumptions underlying the adjustments made 

Rationale


Primary studies from various countries and time periods can be made compatible, to a degree, by making adjustments to the various costs and (sometimes) outcomes reported. Minor changes in the values used may have big mpacts, especially if data from widely different years are used; consequently, a sensitivity analysis should be provided, for all adjusments.

EC6. For studies that compare cost-effectiveness of interventions for disparate health problems: have the outcomes all been expressed in a proper and comparable common metric?

Look for:
· use of quality-adjusted life years (QALYs), disability-adjusted life years (DALYs) or similar “universal metrics”, with or without adjustment for diminished-quality years of life

· information on thousands of dollars per QALY/DALY produced or QALY/DALY loss prevented

· a justification of the appropriateness of this metric and of comparability of outcome data across studies

· a sensitivity analysis for any adjustments to the results of studies that used disparate outcome measures

Rationale


Studies of the value of investments in treating different disorders with varied outcomes need to use a common metric. QALYs and DALYs are often used to provide a common denominator. Even if all available studies used the same metric, systematic reviewers should be carefull to assess whether these truly were collected and interpreted similarly in all primary studies.

EC7. Does the systematic review acknowledge differences between primary studies that cannot be adjusted for, because of lack of information?

Look for:
· statements on incomparability of either the costs or the outcomes of economic studies, as footnotes to evidence tables or in the text

Rationale


Because of differences between health care systems in which programs operate, differences in cost assumptions or outcomes that cannot be adjusted for, often claims of comparability of costs and/or outcomes should not be made, and careful systematic reviewers will not make them.

Further reading on the systematic review of economic analyses:

Anderson R. Systematic reviews of economic evaluations: Utility or futility? Health Econ. 2010;19(3):350-364. 

Evers S, Goossens M, de Vet H, van Tulder M, Ament A. Criteria list for assessment of methodological quality of economic evaluations: Consensus on health economic criteria. Int J Technol Assess Health Care. 2005;21(2):240-245. 

Higgins JPT, Green S, eds. Cochrane Handbook for Systematic Reviews of Interventions. Version 5.1.0 ed. The Cochrane Collaboration; 2011. (Chapter 15)
Pignone M, Saha S, Hoerger T, Lohr KN, Teutsch S, Mandelblatt J. Challenges in systematic reviews of economic analyses. Ann Intern Med. 2005;142(12 Pt 2):1073-1079. 

Shemilt I, Mugford M, Byford S, Drummond M, Eisenstein E, Knapp M, Mallender J, McDaid D, Vale L, Walker D on behalf of the Campbell and Cochrane Economics Methods Group. Chapter 15: Incorporating economics evidence. In: Higgins JP, Green S, eds. Cochrane Handbook for Systematic Reviews of Interventions. Version 5.1.0 ed. www.cochrane-handbook.org: The Cochrane Collaboration; 2011:Chapter 15. 

Shemilt I, Mugford M, Byford S, et al. The Campbell Collaboration economics methods policy brief. 2010. Available from: http://www.campbellcollaboration.org/resources/research/Methods_Policy_Briefs.php
GLOSSARY
	Term
	Description/definition

	Abstract
	In systematic reviewing, the review of abstracts commonly is an intermediary step leading from all references produced by a literature search using bibliographic databases to a final set of reports to be included in the review. 

	Abstract reviewers
	Research professionals who review the abstracts of articles and documents generated by literature searches to determine whether they qualify for further review in the full paper review stage. Inclusion and exclusion criteria are used to accept those abstracts that will be given more extensive analysis.

	Abstracting
	In performing a systematic review, selecting key information from a primary study and entering it into an evidence table or database for further (statistical) processing

	Abstracting form
	A form customized for a particular systematic review on which data abstracters are to enter specific data elements gleaned from the reports of primary studies. See data abstraction.

	Adverse (health) outcomes
	Negative conditions attributed to an intervention or to other clinical actions examined in the research reviewed. Also called adverse effects.

	Agency for Healthcare Research and Quality (AHRQ)
	AHRQ is the lead Federal agency charged with improving the quality, safety, efficiency, and effectiveness of health care. AHRQ supports health services research that improves the quality of health care and promotes evidence-based decision making. The agency is active in supporting evidence-based practice evidence and evidence development methodologies. (http://www.ahrq.gov/clinic/epcix.htm)

	AGREE Collaboration
	AGREE is an international collaboration of researchers and policy makers who seek to improve the quality and effectiveness of clinical practice guidelines by establishing a shared framework for their development, reporting and assessment. Website: http://www.agreecollaboration.org/

	Agreement level, statistical level of agreement
	See formal tests of agreement 

	Agreement measure
	See formal tests of agreement

	Allocative efficiency
	Efficiency is a term used to indicate optimal use of resources. Allocative efficiency measures the extent to which programs improve overall social welfare. Compare with technical efficiency. (Adapted from Pignone M, Saha S, Hoerger T, Lohr KN, Teutsch S, Mandelblatt J. Challenges in systematic reviews of economic analyses. Ann Intern Med. 2005 Jun 21;142(12 Pt 2):1073-9.)

	American Academy of Neurology (AAN)
	AAN is an international professional association of neurologists and neuroscience professionals dedicated to promoting quality patient-centered neurologic care. The AAN has developed a clinical practice guideline development process that has often been used by others, including rehabilitation systematic reviewers (http://www.aan.com/go/practice/guidelines/development).

	Ancestor search
	In a systematic review ancestor search means analyzing the reference lists of articles identified from an electronic search, or of other (systematic) reviews in the area of interest, to identify earlier potential primary studies. Some bibliographic databases (e.g. CINAHL) include the references of the journal articles they index, and allow for electronic searches of these ancestors.

	Attrition
	The loss of participants over time in a longitudinal study, reducing the statistical power and quite possibly introducing bias, because attrition is likely to be selective.

	Attrition bias
	Bias resulting from the fact that drop-out of subjects in a long-term study is almost always selective. The disappearance of certain subgroups more than others (males more than females; healthy patients more than unhealthy) may confound the study findings. Intent-to-treat analysis may be an appropriate counter to attrition bias.

	Australian New Zealand Clinical Trials Registry
	The Australian New Zealand Clinical Trials Registry (ANZCTR) is an online register of clinical trials being undertaken in Australia and New Zealand. (Website: http://www.anzctr.org.au/)

	Benefits
	The expectation of receiving a gain from the treatment or intervention studied. Benefits can occur in the mental, physical, economic, and/or social arenas.

	Best-studies analysis
	A variation of sensitivity testing in which the pooled effect size calculation is repeated, but using only those studies that exceed a cut-off level for study quality.

	Bias
	A systematic error or deviation in results or inferences. In systematic reviewing, the concern is both with bias in individual studies (selection bias, performance bias, attrition bias, detection bias, etc.), and with biases created by selective reporting of studies (publication bias) and of findings (publication bias in situ, selective outcome reporting). Both categories of bias do not necessarily carry an imputation of prejudice, such as the investigators' desire for particular results. Conflicts of interest and pre-existing preferences for certain interventions, diagnostic tests, etc. may result in biases that correspond to the conventional use of the word in which bias refers to a partisan point of view. See also methodological quality.

	Bibliographic and other databases
	Searchable electronic resources, available for free (e.g. PubMed) or for a fee (e.g. CINAHL), that contains abstracts and other key bibliographic information indexed using a predetermined set of criteria such as subject matter, key words, or other descriptive terms representing the content of the record of publications in a particular area of science or practice, or a subset selected based on journal quality or other criteria. Materials include records of published studies including books, articles, and abstracts, conference presentations, research reports, educational materials, and advocacy resources and more. Bibliographic databases usually store collections of bibliographic records in a structured way and have various search options, including author name, key word, thesaurus term. Major bibliographic databases relevant to disability and rehabilitation researchers include PubMed (MedLine), PsycINFO, CINAHL and Embase.

	Black and Downs
	The “Checklist for Measuring Quality” is a tool to assess the quality of original or primary source research articles and to synthesize evidence from quantitative studies for public health practitioners, policy makers and decision-makers. (Downs SH, Black N. The feasibility of creating a checklist for the assessment of the methodological quality both of randomized and non-randomized studies of health care interventions. J Epidemiol Community Health. 1998 Jun;52 (6):377-84.)

	Blinding
	Keeping secret group assignment (e.g. to treatment or control, or being positive or negative on the reference (gold standard) diagnostic test) from the study participants (“single blind”) or investigators (“double blind”). Blinding is used to protect against the possibility that knowledge of assignment may affect patient response to treatment, provider behaviors (performance bias) or outcome assessment (detection bias) by outcome assessors (“triple blind”). Blinding of patients and clinicians (if possible) is a countermeasure that researchers should implement, and systematic reviewers should take into account in weighting evidence. Blinding out outcome assessors is always almost possible, and blinding of statistical analysts always.

	Body of knowledge
	See knowledge base

	Boolean operators
	A set of logical operators, such as a symbol or word, used to indicate relationships between thesaurus terms or keywords. The operators AND, OR, and NOT are used to formulate search commands in electronic databases, as well as to either broaden or narrow the retrieved results of a search.

	Campbell Collaboration
	The Campbell Collaboration (C2) helps people make well-informed decisions by preparing, maintaining and disseminating systematic reviews. It is an international research network that produces systematic reviews of the effects of social interventions, using voluntary cooperation among researchers of a variety of backgrounds. There are five Coordinating Groups: Social Welfare, Crime and Justice, Education, Methods, and the Users group. The Coordinating Groups are responsible for the production, scientific merit, and relevance of the systematic reviews produced under their guidance. The Coordinating Groups provide editorial services and support to review authors. (Website: http://www.campbellcollaboration.org/) 

	Ceiling effect
	The phenomenon that a measurement cannot take on a value higher than some limit or "ceiling", which is imposed not by the phenomenon being measured, but rather by the finite nature of the measuring instrument (Adapted from Wikipedia)

	CENTRAL
	See Cochrane Central Register of Controlled Trials 

	CINAHL
	CINAHL®, the Cumulative Index to Nursing and Allied Health Literature, provides indexing for nearly 3,000 English-language journals covering the fields of nursing and 17 allied health disciplines, including biomedicine, health sciences librarianship, alternative/complementary medicine, and consumer health. The database contains more than 2.2 million records dating back to 1981 and offers access to health care books, nursing dissertations, selected conference proceedings, standards of practice, educational software, audiovisuals and book chapters. Searchable cited references for more than 1,290 journals are also included, which could be used to do an ancestor search. Full-text material includes more than 70 journals plus legal cases, clinical innovations, critical paths, drug records, research instruments and clinical trials. Website: http://www.ebscohost.com/cinahl/

	Citation records
	Documentation of published and unpublished information that includes author, title, source, and publication date (and sometimes abstract) needed to locate or identify referenced notations

	Classical test theory
	A set of theoretical notions on the proper ways of developing psychometric measures and assessing their key metrological characteristics, such as reliability and validity. Classical test theory may be regarded as roughly synonymous with true score theory. The term "classical" refers to these theories and methods having been developed prior to more recent psychometric theories, generally referred to collectively as item response theory, which sometimes are called "modern" as in "modern latent trait theory".

	Clinical practice guideline

back
	Systematically developed statements to assist practitioners and patient decisions about appropriate health care for specific circumstances. (Field MJ LK, ed. Clinical Practice Guidelines: Directions for a New Program. Washington, DC: Institute of Medicine, National Academy Press; 1990)

	Clinical question
	See question. 

	Clinical trials


	Clinical trials are studies designed to assess the efficacy or effectiveness of an intervention under controlled or laboratory conditions (as opposed to wide scale application of the intervention under study to the population as a general practice)

	Clinical trials register
	Publicly available database of interventional (clinical) trials. Clinical trial registers describe intervention studies that are completed or in progress, and allow one to identify studies that have not been published, possibly because of negative results.

	Clinical utility
	The import and impact of measuring some characteristic using a specific instrument: some practical clinical or policy decision changes as a consequence of the measure. Also called prescriptive validity or consequential validity.

	ClinicalTrials.gov
	Publicly available database of U.S. and international interventional clinical trials, as well as of some observational studies.

Website: http://clinicaltrials.gov/

	Clinimetrics
	An approach to developing clinical outcome measures, proposed by Feinstein and used by clinical medical researchers. In a number of key aspects, clinimetrics deviates from classical test theory and item response theory.

	Clinsys
	Clinsys is a for-profit private data management system and service for conducting medical and medicine-related research. 

	Cochrane Collaboration
	The Cochrane Collaboration, established in 1993, is an international network of people helping healthcare providers, policy makers, patients, their advocates and carers, make well-informed decisions about human health care by preparing, updating and promoting the accessibility of Cochrane systematic reviews, published online in The Cochrane Library. Website: http://www.cochrane.org/ 

	Cochrane Central Register of Controlled Trials
	A bibliographical database of all controlled trials identified by Cochrane Review Groups and others, as part of an international effort to search the world's medical literature. The register (also called CENTRAL) includes reports published in conference proceedings and in many other sources not currently listed in MedLine or other bibliographic databases.

	Cochrane Database of Systematic Reviews
	The Cochrane Database of Systematic Reviews (CDSR) is the leading resource for systematic reviews in health care. The CDSR includes all Cochrane Reviews (and protocols) prepared by Cochrane Review Groups in The Cochrane Collaboration. Each Cochrane Review is a peer-reviewed systematic review that has been prepared and supervised by a Cochrane Review Group (editorial team) in The Cochrane Collaboration, and performed according to the Cochrane Handbook for Systematic Reviews of Interventions or Cochrane Handbook for Diagnostic Test Accuracy Reviews (http://www.thecochranelibrary.com/view/0/AboutTheCochraneLibrary.html).

	Cochrane Library
	The Cochrane Library is a collection of six databases that contain different types of high-quality, independent evidence to inform healthcare decision-making, and a seventh database that provides information about groups in The Cochrane Collaboration (http://www.thecochranelibrary.com/view/0/AboutTheCochraneLibrary.html).

	Cointerventions
	In a randomized controlled trial, the application of additional therapeutic procedures to members of either or both the experimental and the control groups. The cointerventions may either be part of the study, or searched out by subjects outside the research.

	Comparator
	A drug or another intervention element used instead of the traditional placebo control mechanism to assess the effectiveness of treatment in clinical trials. A comparator drug or other intervention is required to prove superiority of the intervention of interest to existing treatments. In systematic reviews of interventions, the intervention with which the treatment of interest is being compared. The comparator may be “nothing”, waiting list, sham, usual care, the traditional treatment, a specific alternative treatment, etc. In systematic reviews of diagnostic tests or assessment instruments, the comparator may be an alternative (reference, gold standard) test or assessment.

	Concealment (allocation concealment)
	The process used to prevent foreknowledge of group assignment in a randomized-controlled trial, until the subject has fully consented and has been determined to be qualified to participate based on inclusion and exclusion criteria. This prevention sometimes is extended (in research with a placebo or sham) until treatment and all follow-ups for outcome assessment have been completed. Concealment is the means to achieve subject blinding.

	Confidence intervals
	The range within which the "true" value (e.g. size of effect of an intervention) is expected to lie with a given degree of certainty (e.g. 95% or 99%). The confidence interval is expressed in the same units as the estimate. Wider intervals indicate lower precision; narrow intervals indicate greater precision. Just like confidence intervals can be calculated for primary studies, they can be calculated for the “average” effect size calculated in a meta-analysis. Note that confidence intervals represent the probability of random errors, but not of systematic errors (bias).

	Conflicts of interest 
	In systematic reviewing, conflict of interest refers to a systematic reviewer (or the organization that sponsors the review) having a financial or other interest in a treatment or diagnostic tool being evaluated. Even though the protocol-specified rules for conducting the systematic review are designed to preclude such interests from affecting the findings, there almost always are opportunities for such interests to result in biases.

	Confounder
	A confounding variable (also confounding factor, a confound, or confounder) is an extraneous variable in a statistical model that correlates (positively or negatively) with both the dependent variable and the independent variable. Studies therefore need to control for these factors to avoid a false positive (Type I) error; an erroneous conclusion that the dependent variables are in a causal relationship with the independent variable. Such a relation between two observed variables is termed a spurious relationship. (Adapted from Wikipedia)

	Confounding
	A situation in which a measure of the effect of an intervention or exposure is distorted because of the association of exposure with other factor(s) that influence the outcome under study. 

	CONSORT
	CONSORT stands for Consolidated Standards of Reporting Trials, and encompasses various initiatives developed by the CONSORT Group to alleviate the problems arising from inadequate reporting of randomized controlled trials (RCTs). The CONSORT Statement is an evidence-based, minimum set of recommendations for reporting RCTs and is comprised of a 25-item checklist and a flow diagram. 
(Website: http://www.consort-statement.org/)

	Construct validity
	whether a scale measures or correlates with the theorized psychological scientific construct that it purports to measure. In other words, it is the extent to which what was to be measured was actually measured. (Adapted from Wikipedia)

	Consumer price index
	A measure of price inflation, determined by calculating the price of a market basket of goods and services at aspecified time point relative to the price in a base year.

	Contacting experts and/or prominent authors
	Many articles and documents that could be relevant to a particular systematic review are not readily found, because they are not indexed in an electronic database, or are misclassified. Grey literature documents (conference presentations, monographs) may be even more difficult to find. Contacting known experts and authors is a means used to locate and acquire these more difficult to find documents.

	Controlled vocabulary terms
	A collection of terms that provides a way to organize knowledge for subsequent retrieval. Used in subject indexing schemes, subject headings, and thesauri. Each concept from the domain of discourse is described using only one term and each term describes only one concept. A selection of the terms is made when cataloging, abstracting and indexing; or when searching books, journal articles or other documents. The control is intended to avoid the scattering of related subjects under different headings. The list may be altered or extended only by the publisher or issuing agency (modified from Harrod's Librarians' Glossary, 7th ed, p. 163) . In bibliographic databases, the controlled vocabulary terms may be called Medical Subject Headings (MeSH terms, in PubMed) or thesaurus terms (in CINAHL).

	Convergent validity
	The degree to which a measure provides data similar to (converges on) those of other measures that it theoretically should also be similar to. High correlations between the scores of two measures of the same characteristic would be evidence of a convergent validity. It is ideal that scales rate high in discriminant validity as well, which unlike convergent validity is designed to measure the extent to which a given measure differs from other scales designed to measure a different concept. Discriminant validity and convergent validity are the two good ways to measure construct validity. (Adapted from Wikipedia)

	Cost–benefit analysis
	A technique for measuring net gain or loss to society of a new program or project. It considers allocative efficiency. Values of benefits are usually given in monetary terms. (Adapted from Pignone M, Saha S, Hoerger T, Lohr KN, Teutsch S, Mandelblatt J. Challenges in systematic reviews of economic analyses. Ann Intern Med. 2005 Jun 21;142(12 Pt 2):1073-9.)

	Cost-effectiveness analysis
	A technique for comparing alternative approaches to care, using metrics such as cost per life-year gained. Originally derived to assess the technical efficiency. (Adapted from Pignone M, Saha S, Hoerger T, Lohr KN, Teutsch S, Mandelblatt J. Challenges in systematic reviews of economic analyses. Ann Intern Med. 2005 Jun 21;142(12 Pt 2):1073-9.)

	Cost-effectiveness ratio
	This calculation estimates the value of additional resources (costs) required to achieve an additional unit of a health outcome. (Adapted from Pignone M, Saha S, Hoerger T, Lohr KN, Teutsch S, Mandelblatt J. Challenges in systematic reviews of economic analyses. Ann Intern Med. 2005 Jun 21;142(12 Pt 2):1073-9.)

	Cost–utility analysis
	A technique for comparing the costs and the utility of health gained for different alternatives, such as cost per quality-adjusted life-year gained.

	Data abstracters
	In systematic reviewing, individuals (generally with training in research methods and a particular clinical field) who (after training) systematically review journal papers and other reports of primary studies and abstract information needed for the review. See data abstraction.

	Data abstraction
	In systematic reviewing, the process of selecting from the reports of primary studies information on the nature of the studies and on their findings, and entering this information on abstracting forms, directly into a custom database, or directly into an evidence table.

	Data synthesis
	A designated methodology for combining the results of a set of studies. Data synthesis can be either qualitative or quantitative (meta-analysis).

	Database bias
	Database bias occurs when research papers and other information indexed for a particular database varies systematically from the non-indexed studies. 

	Database of Abstracts of Reviews of Effects (DARE),
	DARE is a database maintained by the Centre for Reviews and Dissemination that is focused primarily on systematic reviews that evaluate the effects of health care interventions and the delivery and organization of health services (http://www.crd.york.ac.uk/CMS2Web/AboutDare.asp)

	Descendant search
	A search for later papers that cite primary studies or reviews that have been identified as relevant to a systematic review. The only feasible way of doing such a search is using the Web of Science

	Detection bias
	Apparent differences between groups not because they differ in an outcome of interest, but because different diagnostic technologies were used in determining who was a case.

	Deviations (from the protocol)
	In systematic reviewing, departures from the pre-established protocol, whether acknowledged or not. Deviations may be fully justifiable and improve the study’s results, but they should be described.

	Diagnostic (test) study
	Research that aims to determine the diagnostic accuracy of a diagnostic test.

	Diagnostic accuracy
	The ability of a diagnostic test (as used by a clinician with a certain skill level) to classify patients correctly into diseased vs. non-diseased. Most commonly, accuracy is determined by comparing the results of an index test with a reference standard, which may be another test, or a patient outcome (e.g. dead or alive) that can be reliably tied to the disease the index test aims to establish.

	Diagnostic accuracy studies
	Studies performed to assess the ability of a diagnostic instrument to differentiate between patients who are positive (have a condition of interest) and those who are negative. 

	Diagnostic test or instrument
	Any (laboratory) test, interview, etc. designed to establish that a person has a disorder.

	Diagnostic test
	A method to assess a patients, using a combination of human (e.g. components of a physical examination) and/or machine (whether processed automatically or “read” by a human, as in X-rays) evaluation, that results (most typically) in a binary judgment of diseased (case) vs. not diseased (not a case)

	Diagnostic test study
	See diagnostic accuracy study

	Disability-adjusted life year (DALY)
	The number of healthy years of life lost due to disability. Originally developed by the World Health Organization, this measure of disability burden is becoming increasingly common in the field of public health and health impact assessment. See Quality-adjusted life year.

	Discounting
	A technique for estimating the present value of costs and benefits occurring in different time periods. (Adapted from Pignone M, Saha S, Hoerger T, Lohr KN, Teutsch S, Mandelblatt J. Challenges in systematic reviews of economic analyses. Ann Intern Med. 2005 Jun 21;142(12 Pt 2):1073-9.)

	Discriminant validity
	See divergent validity

	Disposition
	Refers to the decisions made at time of abstract review and full-paper review. This denotes whether a document will be included/excluded from additional review (after the abstract reviewing stage) or for inclusion in the systematic review analysis and report.

	Divergent validity
	The degree to which the operationalization of a construct is not similar to (diverges from) other operationalizations that it theoretically should not be similar to. The opposite of convergent validity. (Adapted from Wikipedia)

	Economic
	Having to do with measures of cost of production, delivery, or benefit from actions taken. In research it typically reflects the cost to change an outcome/behavior.

	Effect size
	A dimensionless quantitative measure of the strength of the relationship between two variables, whether intervention and outcome, prognostic factor and outcome, etc. Pearson correlation, Cohen’s d and Glass’s delta are all effect size measures, among many available.

	Electronic databases
	Bibliographic databases that contain references to published literature that are organized in some systematic way so that a search for desired documents can be done. Information that can be retrieved includes a reference to where documents can be found. Frequently article abstracts are also provided and in some instances, full text documents can be obtained directly from the database. Such databases include Medline (PubMed), PsycINFO and RehabData. (see bibliographic and other databases)

	EMBASE
	Excerpta Medica Database (EMBASE) is a bibliographic database with citation records indexing pharmacological and biomedical publications and information dating from1947. EMBASE covers much of the European medical literature that MedLine does not index. (http://www.embase.com/)

	Evidence
	In evidence based practice (EBP), the generic term for all research-based and experiential published or unpublished information that informs (or might be used to inform) decisions by researchers, clinicians or other practitioners

	Evidence grading
	The classification of evidence into a hierarchy from weakest (expert opinion, case studies) to the strongest (in intervention studies: large randomized controlled trials with adequate concealment and blinding). The hierarchy is different for diverse clinical questions (treatment, diagnosis, etc.) because of the study designs that are possible and optimal for these questions, and various organizations have developed variations of the schemes proposed when EBP first developed. See e.g. GRADE.

	Evidence table
	Tabular presentation of the relevant points from a set of primary studies included in a systematic review. The tables could summarize the sample size, description of the sample population, outcome measures, major results, limitations.

	Evidence-based practice
	Evidence based practice is the conscientious, explicit, and judicious use of current best evidence in making decisions about the care of individual patients or clients. Evidence based practice means integrating individual clinical expertise and patient/client values with the best available external clinical evidence from systematic research. (modified from Sackett et al., 1996)

	Exclusion/inclusion criteria
	See inclusion and exclusion criteria

	Fail-safe N
	The number of studies with a negative finding (“no correlation”) that should exist in file drawers to wash out the combined effect of the studies with positive findings that were found in published research. The concept and calculation was developed by Rosenthal (1979). His method calculates the number of additional studies, NR, with mean null result necessary to reduce the combined significance to a desired alpha level (usually 0.05).

	False positive
	In diagnostic accuracy studies, a case that is designated positive by the index test but negative by the reference standard

	Fixed effects model
	A fixed effects research model assumes that the patients selected for a specific treatment have the same true quantitative effect of the treatment and that the differences observed are residual error. If, however, there is reason to believe that certain patients respond differently from others, then the spread in the data is caused not only by the residual error but also by between-patient differences. The latter situation requires a random effects model for the analysis. In systematic reviewing, parallel assumptions are made with respect to the average outcomes reported by individual primary studies. If a-priori hypotheses exist as to what factors (patient, treatment, measurement instruments, etc.) constitute between-study differences, subgroup analysis may be called for, or meta-regression with these factors as predictors can be done.

	Floor effect
	when data cannot take on a value lower than some particular number, called the floor. The opposite of a ceiling effect. (Adapted from Wikipedia)

	Flow diagram
	A flow diagram shows from beginning to end the steps involved in finding studies to be included in a systematic review, and the number of abstracts or full papers that were found (by source) and included/excluded in next stages, by reason for exclusion. (Sometimes erroneously called a CONSORT flow diagram).

	Forest plots
	A graphical plot typically consisting of two columns which display the strength of treatment effects from a set of comparable studies of a specific problem or research question. The left column typically contains a list of the relevant studies in chronological order and the right column plots the effect size with the 95% confidence interval for each of the studies. A vertical line representing “no effect” also is commonly shown.

	Formal tests of agreement
	Statistical tests that are used to determine how well raters agree, and sometimes referred to as showing the reliability of raters. The statistics that result sometimes are percentages, indicating how often exact agreement between or among raters occurred. Frequently, 90 percent agreement is expected. The statistics can also be correlation coefficients. Minimum correlations expected are typically around .70. Kappa and weighted kappa as well as the intraclass correlation coefficient are also used to quantify agreement. The agreement in question can be on the inclusion-exclusion of an abstract, the inclusion/exclusion of a full paper, or the presence or absence of particular features of the studies described, e.g. blinding of patients. The various tests are typically used to assess the agreement between two raters but can be used with more than two.

	Free text term
	A word or group of words used by authors in their abstract or full text that can be used to search for particular studies. Also called key words, free text terms are to be distinguished from thesaurus terms, index terms or controlled vocabulary terms, all of which refer to terms used by indexers to code all studies dealing with a specific topic, whatever words the authors might have used. For instance, stroke, CVA, beroerte (Dutch) all become cardiovascular accident.

	Full paper
	The complete, full text document describing a study, as opposed to the abstract of the study which may be all that is included in a bibliographic database. Web-based supplemental digital information may be considered part of the full papers that systematic reviewers use.

	Funding bias
	Funding bias occurs when the conclusions of a study get biased towards the outcome the agency funding the research wants. Funding bias can occur in systematic reviews as well as in primary studies.

	Funnel plot
	A graph plotting for all studies relevant to a particular clinical question the effect size against the sample size. In the absence of publication bias, the plot is symmetrical around the average effect size. If there is publication bias, there is a “hole” in the upside-down funnel (or “Christmas tree”) where small studies with negative results should have been. 

	Generalizability
	Generalizability is the application or extension of the results and conclusions from a sample of participants to the population represented in that sample. In a systematic review, generalizability refers to the degree to which the recommendations/results can be applied to different populations, different demographic groups, different interventions, different outcome measures than the ones included in the primary studies that were reviewed. The applicability of the findings of a systematic review need to be restricted to populations with similar characteristics to the ones studied in the review. 

	Gold standard
	See reference standard

	Google Scholar
	A Google program that allows one to search for articles, theses, books, abstracts and court opinions, from academic publishers, professional societies, online repositories, universities and other web sites, as well as identify which later schlatly product cited each index paper or document. (http://scholar.google.com/)

	GRADE system
	The Grades of Recommendation, Assessment, Development and Evaluation system is a comprehensive approach to systematic reviewing that stresses the importance of outcomes of primary studies to patients/other stakeholders. The approach specifies four levels of quality of the evidence from research studies: high, moderate, low, and very low. Website: http://www.gradeworkinggroup.org/

	Grey literature
	Grey literature refers to papers, reports, technical notes, white papers, or other documents produced and published by governmental agencies, academic and other research institutions and other groups that are not distributed or indexed by commercial publishers. Many of these documents are difficult to locate and obtain. The Grey Literature Network Service (founded in 1992) facilitates dialog between persons and organizations in the field of grey literature. GreyNet includes the International Conference Series on Grey Literature, a moderated Listserv, a combined Distribution List, The Grey Journal (TGJ), as well as curriculum development in the field of grey literature
Website: http://www.greynet.org/

	Hand searches
	In systematic reviewing, the practice of manually going page by page through hardcopy versions of the journals that are of key relevance to the clinical question, in order to find articles that may have been missed or misclassified by the indexers used by bibliographic databases. For medical intervention research, hand searching has largely become unnecessary because the Cochrane Central Register of Controlled Trials includes articles identified by hand searches of all major journals. Website: http://www2.cochrane.org/resources/hsmpt1.htm 

	Harm
	Adverse effects resulting directly from or associated with the administration of the treatment or intervention studied. Harms can occur in the mental, physical, economic, and/or social arenas.

	Health technology assessment
	Health Technology Assessment (HTA) is an (multidisciplinary) approach to analyzing policy applications of medical technology that has social and economic impact on health care services. Sometimes, the term Health Technology Assessment is used to designate a systematic review that focuses on the health and economic consequences of medical technology – e.g. a gamma knife.

	Health Technology Assessment Database
	The Health Technology Assessment Database (HTA) is an international database of completed and in process health technology assessments. It is accessible via the internet and is free of charge. (http://www.crd.york.ac.uk/crdweb/Home.aspx?DB=HTA)

	Heterogeneity
	In systematic reviewing, a degree of variation in the effect sizes of all the studies addressing a particular question that cannot be explained as the result of the random sampling used in the individual studies. Formal tests of heterogeneity are available; if the tests are positive, meta-analysis will need to use the random effects model, or a more qualitative synthesis is the only step possible. The opposite of heterogeneity is homogeneity. 

	Heterogeneity (sample)
	The degree to which cases in a sample differ significantly on one or more key variables

	Heterogeneous
	Consisting of dissimilar elements or parts; for example, different age groups within a diagnostic group. In systematic reviewing, a set of studies addressing the same question may be called heterogeneous if differences in their methods or outcomes make it impossible to statistically combine them in a meta-analysis.

	Homogeneity (sample)
	The degree to which cases in a sample are very similar to one another on one or more key variables

	Homogenous
	Consisting of similar elements or parts; for example, two separate studies that examine an intervention in individuals with mild traumatic brain injury who are of similar demographics. In systematic reviewing, said of a set of studies addressing the same research question using the same methods which come up with very similar findings. See heterogeneous.

	Imprecision of study results
	A factor to be considered in systematic reviews. Some studies may cite results with large confidence intervals which suggests a greater possibility of error in interpreting the results

	Inclusion and exclusion criteria
	When referring to a primary study, criteria that are set prior to selection of research participants to guide who will actually be recruited to take part in the research. The criteria typically consist of demographic variables, such as age, and medical condition. When referring to a systematic review, criteria that are set prior to selecting articles and documents for the review to ensure the right ones are included. These criteria can refer to the content of the article, such as the intervention studied, the time frame during which the study was done, and the population studied, as well as aspects of the document, such as language and peer review status.

	Index test
	The test whose accuracy is being evaluated in a diagnostic test accuracy study, most commonly by comparison with the reference standard.

	Indexed
	Description of the content of a document by keywords. Also, the feature of the search engine that allows optimizing speed and performance to find documents relevant to a search query.

	Indexer
	A person working for a bibliographic database who characterizes study reports and other published articles in terms of their method, population, health problem addressed and other topic issues.

	Intent-to-treat (ITT) analysis
	ITT analyses are based on the initial treatment intent, not on the treatment actually administered. ITT analysis is designed to avoid misleading artifacts that arise in intervention research. All subjects who begin the treatment are considered to be part of the study, whether they finish it or not, and whether they got the correct treatment (see treatment integrity) or even any treatment or not. ITT can be contrasted with per-protocol analysis.

	Intervention
	The treatment procedure, approach or technique that is under study. It is typically compared to no intervention (control group) or an existing intervention under controlled research conditions. In a systematic review, the intervention is the focus of the review.

	ISI database
	A database covering science, social sciences and arts and humanities articles published in more than 14, 000 academic journals, maintained by the Institute for Scientific Information (ISI). The ISI database contains information on which later papers cite each entry, making descendent searches possible.

Website: http://science.thomsonreuters.com/mjl/

	ISRCTN
	International Standard Randomised Controlled Trial Number Register (ISRCTN) is a worldwide registry and identification system of randomized controlled trials. Website: http://www.isrctn.org/

	Item Response Theory
	A paradigm for the design, analysis, and scoring of tests, questionnaires, and similar instruments measuring abilities, attitudes, or other variables. Also known as latent trait theory, strong true score theory, or modern mental test theory. (Adapted from Wikipedia)

	Jadad
	The Jadad scale, sometimes known as Jadad scoring or the Oxford quality scoring system, is a procedure to assess the methodological quality of a clinical trial. (reference: Jadad AR, Moore RA, Carroll D, et al. Assessing the quality of reports of randomized clinical trials: Is blinding necessary? Control Clin Trials 1996;17:1–12.)

	Key words 
	Informative words or terms that pertain to the main search goal, topics or ideas of a systematic review and are used to perform bibliographic database or hand searching. Sometimes named “free text terms”. The quality of a search query depends on the precision of key words used.

	Knowledge base
	Research reported to date on the subject being addressed in the systematic review, including a specification of area(s) in which there are gaps

	L’Abbé plot
	L’Abbé plots show variations in observed results by plotting the event rate in the treatment group on the vertical axis and in the control group on the horizontal axis. Useful for assessing potential sources of heterogeneity in meta-analysis.

	Language bias
	Language bias refers to the systematic selection or rejection of research or information published in a particular language (e.g., including only studies published in English when appropriate research for a topic is available in a non-English language). This may be problematic because there is evidence that the quality of research and the outcomes of research published in English as opposed to in other languages may not be comparable.

	Level I
	“Level I” is the traditional designation of the highest level of study quality in an evidence grading hierarchy. (also known as class I)

	Level of agreement
	Most formal tests of agreement have an algorithm that results in the level of agreement being expressed on a scale that ranges from 0.0 (no agreement at all) to 1.0 (perfect agreement).

	LILACS
	A database of Latin American and Caribbean Health Sciences Literature (http://lilacs.bvsalud.org/)

	Literature search
	In systematic reviewing, the protocol-steered process of systematically identifying published and unpublished research of relevance to a clinical question, using searches of bibliographic databases, ancestor searches, communication with experts, etc.

	Manualized
	Experimental behavioral and similar interventions that are delivered based on an extensive set of instructions that are documented carefully are referred to as “manualized,” because they are described in a manual used for training therapists and for checking treatment integrity.

	Measurement instrument
	Measurement is the activity of obtaining and comparing physical quantities of real-world objects and events. Established standard objects and events are used as units, and the process of measurement gives a number relating the item under study and the referenced unit of measurement. Measuring instruments, and formal test methods which define the instrument's use, are the means by which these relations of numbers are obtained. All measuring instruments are subject to varying degrees of instrument error and measurement uncertainty. (Adapted from Wikipedia)

	Medical consumer price index
	A consumer price index which includes only “medical care commodties” and “medical care servies”

	MeSH
	MeSH (Medical Subject Headings); a set of subject headings the National Library of Medicine uses to designate the subject matter of articles in the database. (http://www.ncbi.nlm.nih.gov/mesh )

	Meta-analysis
	A (statistical) procedure that combines quantitatively the results of several studies that address the same question. This is normally done by identification of a common measure of effect size and other parameters that are more precise and less likely to be in error (due to sampling) than the individual studies being reviewed. 

	Meta-regression
	Regression analysis in which the unit of analysis is the study (or subgroup in a study) rather than the individual, as in primary studies. The predictor variables can be characteristics of the study as a whole (e.g. number of hours of treatment specified in the study protocol) or attributes of the groups studied (e.g. percent female in each sample). 

	Methodological quality
	In systematic reviewing, the term used for the overall quality of a research project, based on design and (in some schemes) implementation of the investigation. In most evidence grading schemes, four to ten levels of studies are distinguished, based primarily on strength of the research design. 

	Methodologist
	A researcher with special expertise in one or more areas of research methodology.

	Metric
	A system or standard of measurement

	Metrologic
	Metrologic refers to the science of measurement. Metrology includes all theoretical and practical aspects of measurement. (Adapted from Wikipedia)

	Minimal clinically important difference
	The smallest change in their status which patients perceive as beneficial

	Minimal detectable change 
	The minimal amount of change outside of error that reflects true change by a subject between two time points (rather than a variation in measurement). 

	Missing data
	See missing values

	Missing values
	In systematic reviewing, a parameter describing a study that is not reported in the primary study’s paper/other report and cannot be calculated – e.g. the standard deviation corresponding to the mean of the outcome for the treatment and control group. Sometimes estimating the missing data point based on other similar studies is justifiable.

	Multidimensionality
	Measuring several constructs (traits, characteristics) or aspects of a single construct at the same time. Opposite of unidimensionality. 

	Natural language
	A common set of terms used for communication across a particular discipline; a human written or spoken language used by a community; as opposed to e.g. a computer language or a lexicon of controlled terms, such as the MeSH terms

	Nesting
	The way terms are grouped within the search query to clarify their relationships. A nesting strategy is most often applied to synonymous terms when the search statement also contains the default AND Boolean Operator. Parentheses can be used to specify the way in which terms in a Boolean expression should be grouped or nested. 

	Netherlands Trials Registry
	The Netherlands Trial Register (NTR) is an online registry of clinical trials being performed primarily in the Netherlands or involving Dutch researchers or participants. NTR is managed by the Dutch Cochrane Centre. Website: http://www.trialregister.nl/trialreg/docs/wiezijnwij.asp

	Odds ratio (OR)
	The ratio of the odds of an event in the experimental (intervention) group to the odds of the same event in the control group. Odds are the ratio of the number of people in a group with an event to the number without an event. Thus, if a group of 100 people had an event rate of 0.20, 20 people had the event and 80 did not, and the odds would be 20/80 or 0.25. An odds ratio of one indicates no difference between comparison groups. For undesirable outcomes an OR that is less than one indicates that the intervention was effective in reducing the risk of that outcome. When the event rate is small, odds ratios are very similar to relative risks.

	Operationalizing
	The process of specifying the measurement operations that need to be taken to quantify a construct or charcateristic. An operational definition defines something (e.g. a variable, term, or object) in terms of the specific process or set of validation tests used to determine its presence and quantity. That is, one defines something in terms of the operations that count as measuring it. (Adapted from Wikipedia)

	Operational definition
	See operationalizing

	OTSeeker
	A database of occupational therapy intervention studies, with rating of their quality on the 10-item PEDro scale. (http://www.otseeker.com/search.aspx)

	Outcome assessors
	The researchers (commonly, research assistants, but sometimes clinicians) who are designated and trained to collect trial outcome information are called outcome assessors.

	Outcome reporting bias
	Research reporting in which authors of primary studies present only the significant results of multiple outcomes considered and none of the non-significant outcomes.

	Outcome, patient outcome
	For a review of treatment(s) or of the economic costs of treatments: the conditions which are influenced by the intervention examined in the research reviewed. For a review of prognostic studies: the patient statuses that are predicted. For a review of diagnostic or assessment instruments: the condition or characteristic the test/measure aims to determine

	Patient outcomes
	See outcome

	PEDro
	Physiotherapy Evidence Database: a database of physical therapy intervention studies, with rating of their quality on the 10-item PEDro scale. (http://search.pedro.org.au/pedro/findrecords.php?-type=new_search)

	Performance bias
	Systematic differences in care provided apart from the intervention being evaluated. For example, if patients know they are in the control group they may be more likely to use other forms of care, patients who know they are in the experimental (intervention) group may experience placebo effects, and care providers may treat patients differently according to what group they are in. Blinding of study participants (both the recipients and providers of care) is used to protect against performance bias. (Adapted from SA HealthInfo
 http://www.sahealthinfo.org/evidence/a-b.htm)

	Per-protocol (PP) analysis
	In contrast to intent-to-treat analysis, per-protocol analysis is an approach in which only subjects who complete the trial are included in the final results. Per protocol analysis excludes all cases who drop out, but also all who received an incomplete or erroneous treatment.

	Perspective
	The point of view from which an economic analysis is conducted. An economic evaluation from one perspective (for example, the patient's) may consider the impact of different sets of costs and outcomes than one conducted from another perspective (for example, the insurance company's). Most experts recommend that analyses be conducted from the societal perspective because it considers the broadest range of costs and benefits. (Adapted from Pignone M, Saha S, Hoerger T, Lohr KN, Teutsch S, Mandelblatt J. Challenges in systematic reviews of economic analyses. Ann Intern Med. 2005 Jun 21;142(12 Pt 2):1073-9.)

	PICO
	PICO (Patient/Problem, Intervention, Comparator/Compared to, and Outcome) is a method used for structuring clinical questions that allows clinicians to search MEDLINE/PubMed using handheld devices. This format can also be used for structuring literature searches and may be helpful to practitioners and researchers interested in evidence-based medicine. A PICO feature is available on the main screen of PubMed for Handhelds (http://pubmedhh.nlm.nih.gov) and uses a fill-in-the-blank and menu format. Another format that evolved from PICO is askMEDLINE (http://askmedline.nlm.nih.gov) search interface. Starting from a clinical situation, a clinician is guided through the search process by thinking along PICO elements.

	PICOT
	PICOT (Population or Patients, Intervention, Comparison/Comparator, Outcome and Type of study or Timeframe) is a format of a search query. PICOT format provides key words for a literature search of pre-appraised evidence and original research studies that address the clinical scenario. The PICOT framework allows for clear parameters when searching the literature and can be used at preparatory stage to decide the search query, developing a search strategy, identifying appropriate resources, searching the resources effectively, and using the results to design evidence-based practice.

	Pooling
	A term used to represent the combining of raw data from a set of studies (meta-analysis) or the results from a set of studies to generate answers to the posed problem or research question.

	Power
	The probability (generally calculated before the start of a study) that a study will detect as statistically significant an association between two variables – e.g. between intervention and outcome. The prespecified study sample size is often chosen to give the trial the desired power as determined in a power analysis. Power is as applicable to systematic reviews as it is to primary studies, although it only can be calculated for meta-analyses.

	Power analysis
	Formal calculation of the sample size needed in a study to achieve a desired level of power. The calculation involves an estimate of the effect size, as well as specification of the type I and type II errors the researcher is willing to run. 

	Primary research
	In systematic reviewing, the individual studies that the systematic reviewers scrutinize for inclusion in their review. These are studies that directly address the subject/question of a systematic review and which have collected and analyzed data in a controlled context. Also called primary studies. Performing a systematic review might be termed secondary research.

	Primary studies

back
	Research presented as an original scientific work based on data collected on humans, animals, plants or other entities, as opposed to secondary studies (such as meta-analyses and other systematic reviews) which are based on the findings of primary studies.

	PRISMA
	PRISMA stands for Preferred Reporting Items for Systematic Reviews and Meta-Analyses. It is an evidence-based minimum set of items for reporting in systematic reviews and meta-analyses. The PRISMA Statement consists of a 27-item checklist and a four-phase flow diagram. The PRISMA Statement is an update and expansion of the now outdated QUOROM Statement. Website: http://www.prisma-statement.org/)

	Prognostic study
	A prognostic study is designed to identify, assess, and interpret particular participant, study, or intervention characteristics (variables) that would serve as risk factors in predicting a particular outcome of treatment or result from exposure to positive and/or negative factors. 

	Protocol


	In systematic reviewing, a written document created from scratch or based on an existing template that sets forth all steps in the systematic review process, including searching for literature, selecting abstracts and then full papers, abstracting data from the primary studies, and synthesizing this information qualitatively or quantitatively.

	Proxies
	Individuals completing a measure on behalf of the index person – the person being measured.

	PsycBITE
	PsycBITE is a database that catalogues studies of cognitive, behavioral and other treatments for psychological problems and issues occurring as a consequence of acquired brain impairment (ABI). These studies are rated for their methodological quality, evaluating various aspects of scientific rigor. (http://www.psycbite.com/index.php)

	Psychometric
	Relating to the science of measuring, specifically the development of scales (measures, instruments, tools) to quantify psychological/mental traits, processes and abilities. By extension, issues involved in the measurement of properties of all intangible objects and states.

	PsycINFO
	PsycINFO® (Psychological Information) is an electronic bibliographic database that provides access to the international literature in psychology and related behavioral and social sciences, including psychiatry, sociology, anthropology, education, pharmacology, and linguistics. PsycINFO® is maintained by the American Psychological Association (APA) and contains citations and abstracts for journal articles, books, book chapters, reports, and dissertations from Dissertation Abstracts International. PsycINFO® provides a systematic coverage of the psychological literature from the 1800s to the present. The database also includes records for some publications from the 1600s and 1700s. Journal material represents substantive articles selected on the basis of relevance to psychology from more than 1,700 journals published throughout the world in more than 29 languages. Website: http://www.apa.org/pubs/databases/psycinfo/index.aspx

	Publication bias
	The phenomenon that the published literature contains mostly studies with positive results (i.e. supporting a hypothesis), because potential authors, peer reviewers and journal editors all have a preference for such positive results (the drug works; the test has sensitivity and specificity over 0.90, etc.), even though studies with “negative” results may have sufficient statistical power to make reliable claims of ineffectiveness. The absence of negative reports may result in unjustified support for an intervention, assessment instrument, etc., because only those investigators who by chance found positive findings get into print. Funnel plots can be used to assess how likely publication bias is with respect to a clinical question. The fail-safe number can be calculated to determine how strong publication bias needs to be to counter positive findings resulting from a systematic review.

	PubMed
	PubMed Central (PMC) is a Public Accessible Medical online library developed by the National Center for Biotechnology Information at the National Library of Medicine® (NLM). Pub Med’s main resource is the MedLine database of citations and abstracts in the fields of medicine, nursing, dentistry, veterinary medicine, health care systems, and preclinical sciences from approximately 5,400 biomedical journals published in the United States and worldwide. As of October 2010 (2010 -10-27)[update], PubMed had over 20 million citations going back to the year 1865. Website: http://www.ncbi.nlm.nih.gov/pubmed

	Qualitative synthesis
	In systematic reviewing, using descriptive methods to combine the results of a set of primary studies addressing a specific problem or research question.

	Quality assessment
	In systematic reviewing, quality assessment is the assessment (using a checklist or similar instrument) or measurement (using a scale) of the methodological quality of the primary studies. In systematic reviews, quality assessment summaries can be reported in tabular and narrative form. Readers should be able to identify key quality aspects of studies quickly and to understand the reviewers’ rationale for rating a study good vs. poor. The review should also state how the evaluations of quality were used (delete poor quality research, weight studies by quality in a meta-analysis) etc., and why this use was appropriate.

	Quality checklist
	A list of criteria and categories relevant to research design and implementation that is used to systematically determine the methodological quality of individual studies. If the entries of the checklist are combined in some way to create a single “quality score”, it is a quality rating scale.

	Quality rating scale
	An instrument to quantify the methodological quality of primary studies, based on a list of items considered relevant to the dependability and generalizability of findings, overall or in light of a particular systematic review’s purpose (answering a question relevant to diagnosis, prognosis, etc.)

	Quality-adjusted life year (QALY)
	A measure of disease burden, including both the quality and the quantity of life lived. It is used in assessing the value for money of a medical intervention. See Disability-adjusted life year.

	Quantitative synthesis
	See meta-analysis

	Quantity of evidence
	In systematic reviewing, the number of (high-quality) studies available for synthesis

	Question
	In systematic reviewing, the clinical question on the proper approach to treatment, assessment, prognosis, etc. that leads a practitioner to a review, or leads practitioners together with methodologists to create a systematic review. The main subject of the inquiry addressed in a review. Also called clinical question.

	Random effects model
	See fixed effects model

	Randomization
	A method that uses chance to assign participants to comparison groups in a trial, e.g. by using a random numbers table or a computer-generated random sequence. Random allocation implies that each individual or unit being entered into a trial has the same chance of receiving each of the possible interventions (also called Random allocation or Random assignment) . 

	Randomized controlled trials
	Trials of interventions that use randomization to create a treatment and control group, whose outcomes are compared to determine whether the treatment being studied had an effect. Abbreviation: RCTs.

	Rasch analysis
	A variety of Item Response Theory. In the Rasch model, the probability of a specified response (e.g. right/wrong answer) is modeled as a function of person and item parameters. Specifically, in the simple Rasch model, the probability of a correct response is modeled as a logistic function of the difference between the person and item parameter. (Adapted from Wikipedia)

	Raters
	Research professionals who are reviewing literature, either abstracts or complete, full text documents and using the rating forms to determine what literature will be included in the review and the qualities and overall quality of the primary research described in each document.

	Rating form
	An instrument used in systematic reviews by raters on which they place values relating to features of the studies being reviewed that will be used to make selection decisions about what literature to include in the review. A rating form typically permits a rater to provide a quantitative measure of a qualitative feature of a study, or the study’s description in a journal paper or other document.

	RCT
	See randomized controlled trial

	Receiver operating characteristic (ROC) curve
	A plot of the true positive rate (sensitivity) against the false positive rate (1-specificity) for all the different possible cut-points of a diagnostic test.

	Reference standard (test)
	A well-accepted measurement instrument with good reliability and validity that is used as a basis of comparison in the development of new measures of the same construct. Commonly known as the gold standard.

	Registry
	As relevant to systematic reviews, a Registry (trials registry) is an electronic database in which clinical trials (and other types of studies) are registered before data collection begins. In some countries and for some types of studies, registration is mandatory. Systematic reviewers can consult a registry to find research that has not or not yet been published.

	Relative risk (RR)
	The ratio of risk in the intervention group to the risk in the control group. The risk (proportion, probability or rate) is the ratio of people with an event in a group to the total in the group. A relative risk of one indicates no difference between comparison groups. For undesirable outcomes an RR that is less than one indicates that the intervention was effective in reducing the risk of that outcome.

	Reliability
	The consistency of a set of measurements or of a measuring instrument, often used to describe a test. Test-retest reliability, internal consistency reliability and other aspects of reliability are distinguished. (Adapted from Wikipedia)

	RePORTER
	The NIH Research Portfolio Online Reporting Tool Expenditures and Reports (RePORTER) publicly available database, formerly called CRISP (Computer Retrieval of Information on Scientific Projects). RePORTER is a searchable database of federally funded biomedical research projects with additional query fields indicating publications and patents that have acknowledged support from each project. Users can search the database by Principal Investigator (PI), Institution, Government Agency, State, and many others. RePORTER also provides links to PubMed Central, PubMed, and the US Patent and Trademark Office Patent Full Text and Image Database.

Website: http://projectreporter.nih.gov/reporter.cfm

	Reproducibility
	the ability of a test (measurement, operationalization) to be accurately reproduced, or replicated, by someone else working independently, (Adapted from Wikipedia)

	Research design
	An approach to the collection, analysis and interpretation of data in order to address a scientific question or test a hypothesis. 

	Responsiveness
	The ability of an instrument to detect clinically important change over time.

	Reviews

back
	Published materials which provide an examination of recent or current literature. Review articles can cover a wide range of subject matter at various levels of completeness and comprehensiveness based on analyses of literature that may include research findings. The review may reflect the state of the art. (MedLine MeSH definition) See also systematic review

	Risk difference (RD)
	The absolute difference in the event rate between two comparison groups. A risk difference of zero indicates no difference between comparison groups. A RD that is less than zero indicates that the intervention was effective in reducing the risk of that outcome. (Also called absolute risk reduction)

	Risk ratio
	See relative risk

	SCOPUS
	A large abstract and citation database of peer-reviewed literature and quality web sources. (http://www.info.sciverse.com/scopus/)

	Search categories
	To get better results, bibliographic search results can be narrowed down by specifying a category of requested materials. A category might be defined by the way the information is presented in the database (text, image, video), the information source such as article, book, white paper (grey literature category), news periodical, or information complexity (abstract, paper, meta-analysis, review, book). 

	Search term
	A keyword or a phrase relevant to the search goal (e.g., “traumatic brain injury rehabilitation”). Search terms form a query, or user-defined request to the database or an online source. Terms in a query can be linked together through Boolean operators to increase the effectiveness (sensitivity [most if not all of the records that are desired are found] and specificity [few or none of the records that are not desired are found]) of the search outcome.

	Selective outcome reporting
	The tendency of researchers who investigated multiple outcomes (in an intervention, prognosis, etc. study) to only report on those outcomes for which statistically significant results were found. A similar preference for what appears most publishable (see publication bias) may extend to one of multiple interventions trialed, one of multiple time points at which outcomes were assessed, etc. Also called publication bias in situ, within-study publication bias.

	Selective publication
	The phenomenon that studies that find support for the hypothesis are more likely to be published, because authors, peer reviewers and editors have a preference for positive results. Especially small studies with insufficient statistical power are likely to be missing from the published literature. See also selective outcome reporting.

	Sensitivity (of a measurement instrument)
	The capacity of a measure to detect change in subjects’ status/ characteristics over time

	Sensitivity
	The sensitivity of a diagnostic (or screening) test is the proportion of people who truly have a designated disorder who are so identified by the test. (The term sensitivity has various other meanings, as in the (closely related) sensitivity of a psychometric measure to detect change in a patient characteristic, and sensitivity analysis)

	Sensitivity analysis
	An analysis used to determine how sensitive the results of an analysis are to changes in assumptions made and/or in how it was done. This may include determining whether the combined effect size from a meta-analysis changes to a clinically significant degree if the assumptions and the protocol for combining the data from the primary studies are varied. In systematic reviewing, sensitivity analyses are used to assess how robust the results are to certain decisions or assumptions about the data and the methods that were used – e.g. including vs. excluding weaker evidence. In an economic evaluation systematic review, in a one-way sensitivity analysis, only one variable is changed at a time; in multiway analysis, many variables are adjusted at the same time. The method can be used to consider thresholds of patient risk, effectiveness, or cost at which a health intervention might be judged a “good buy.” (Adapted from Pignone M, Saha S, Hoerger T, Lohr KN, Teutsch S, Mandelblatt J. Challenges in systematic reviews of economic analyses. Ann Intern Med. 2005 Jun 21;142(12 Pt 2):1073-9.)

	Sensitivity of findings
	See sensitivity analysis

	Sensitivity testing
	See sensitivity analysis

	Source selection bias
	The systematic selection of data/information from a particular source while excluding other sources of data/information that cover the same or similar data/information.

	Specificity
	The specificity of a diagnostic or screening test is the proportion of people who are truly free of a designated disorder who are so identified by the test. The test may consist of or include clinical observations. 

	Spectrum of disease
	Diseases typically involve a spectrum of pathologic changes, some of which are considered disease states and some pre-disease states. This range of related, sequential states a patient may go through as the disease progresses should be considered e.g. in systematic reviews of diagnostic tests. For instance, a test that is very useful in detecting individuals with a pre-disease state could be useless to diagnose patients with full-blown disease because all of them will test positive.

	SpeechBITE
	SpeechBITE™ is a database that provides open access to a catalogue of best interventions and treatment efficacy studies across the scope of Speech Pathology practice. (http://www.speechbite.com/)

	Standardized mean difference
	The difference between two means divided by an estimate of the within-group standard deviation.

	Stop words
	Common words (i.e., articles, prepositions) which are frequent and have little meaning (e.g. THE, AN, A, OF). Stop words should be avoided when a search query is constructed, unless they have a special meaning. If the latter is case it is recommended to use symbol + to emphasize the importance of a particular preposition (e.g., +to +become fertile).

	Study limitations (primary study)
	The etiquette of scientific communication requires the authors of reports of primary research to specify obvious and non-obvious limitations in their studies, so as to assist readers in making decisions on how trustworthy and generalizable the findings are. Systematic reviewers, through their careful scrutiny of multiple studies in the same area, may identify additional limitations in the primary studies, which likely inform the conclusions of the systematic review. 

	Study limitations (systematic review)
	Like primary studies, systematic reviews have limitations. Some of these are the result of the limitations in the primary studies, others result from explicit choices the reviewers make, e.g. as to exclusions of primary studies based on language, publication in a peer-reviewed journal, etc. 

	Subgroup analyses
	In systematic reviewing, subgroup analysis may be used to address specific questions (based (ideally) on characteristics selected prior to study start.) when data for subgroups of subjects are available in the set of comparable studies, Data may come from completely different studies (investigators L and M studied the association between A and B in women, and investigators N and O in men), or may come from a single study which reported separately for each sex (e.g. investigator P reported on the association between A and B separately for the men and women in her study). When conducted in a post-hoc fashion, results should be interpreted carefully.

	Subject headings
	Terms or labels used to identify primary topics or subject matter, specifically in a bibliographic database; in systematic reviews, the MeSH (Medical Subject Headings) subject headings of the National Library of Medicine are often used to identify potential studies in PubMed; in PsycINFO and CINAHL, subject headings are called thesaurus terms

	Supplemental digital information
	Materials that supplement a published paper but are too big for the printed version, and are published either on the journal publisher’s website, or (less commonly) on the website of the authors and their university/institution.

	Syllabus
	A document that provides step-by-step guidance or instruction on what is to be done.

	Synthesis
	In systematic reviewing, combining the data that have been collected in evidence tables qualitatively or quantitatively (meta-analysis)

	Synthesizing
	See synthesis

	Systematic review
	A systematic review synthesizes research evidence focused on a particular clinical question and follows an a priori protocol to systematically find primary studies, assess them for quality, abstract relevant information and synthesize it, qualitatively or quantitatively (meta-analysis). Systematic reviews reduce bias in the review process and improve the dependability of the answer to the question, through electronic and manual literature search and critical appraisal of individual studies.

	Target groups
	The subjects that are being studied in each of the studies included in the review; generally the specification of the patient group(s) (by age, sex, condition, co-morbidities, etc.) for which prognoses, treatment outcomes or diagnostic/assessment test qualities are evaluated

	Technical efficiency
	Efficiency is a term used to indicate optimal use of resources. Technical efficiency assesses which is the best program to meet a specific objective. Compare with allocative efficiency. (Adapted from Pignone M, Saha S, Hoerger T, Lohr KN, Teutsch S, Mandelblatt J. Challenges in systematic reviews of economic analyses. Ann Intern Med. 2005 Jun 21;142(12 Pt 2):1073-9.)

	Template
	See template protocol

	Template protocol
	Organizations that sponsor or organize many systematic reviews may develop protocol templates that their reviewers are invited or required to follow. These templates may specify all aspects of the systematic review from beginning to end. The Cochrane collaboration and the American Academy of Neurology are among the organizations. 

	Test administrator / test reader
	In diagnostic accuracy studies, a clinician (e.g. a radiologist) or technician (e.g. laboratory technician) who reviews the result of a machine-produced image or other reflection of a disease process, and classifies the result as positive (disease) or negative (normal).

	Thesaurus
	A collection of words (e.g., synonyms or antonyms) for a particular construct or concept that provides a cross referencing system of related terms. 

	Thesaurus terms
	The name used in some bibliographical databases for controlled vocabulary terms, such as keywords or descriptors combined by their semantic relationships and chosen to describe a particular subject area. Thesaurus terms allow a search engine to map relevant words to related concepts or to show the relevant pages even if the vocabulary of the text did not match.

	Treatment integrity
	Treatment integrity (fidelity) typically refers to the correct delivery of the independent variable in all aspects: timing, quantity and quality of treatments, etc. Fidelity of treatment in outcome research is a confirmation that the manipulation of the independent variable occurred as planned. Verification of fidelity is needed to ensure that fair, powerful, and valid comparisons of replicable treatments can be made.

	Trials registries
	See clinical trials registers

	TrialStat
	TrialStat is a for-profit private data management system and service for conducting medical and medically related research.

	True positive
	In diagnostic accuracy studies, a case that is designated positive by both the index test and the reference standard

	Truncation
	An electronic database search strategy in which only the first part of a word (keyword) is used to find any word in a database that starts with those letters. After typing in the first part of the word, a truncation symbol is then typed in to represent any number of letters to follow (e.g., rehab?...).

	Truncation symbols
	A symbol put at the end of a word in order to catch all variant endings or spellings of that word when searching a database. The truncation symbol in PubMed is “*.”

	UMIN Clinical Trials Registry
	University Hospital Medical Information Network of

Clinical Trials Registry (UMIN-CTR) is an online registry of clinical trials being performed in Japan (http://www.umin.ac.jp/ctr/index.htm). UMIN-CTR is part of the wider clinical trial registry Japan Primary Registries Network (http://rctportal.niph.go.jp/link.html). The Network's single search portal, hosted by the Japanese National Institute of Public Health (NIPH) is composed of 3 registries with records in English and Japanese: UMIN-CTR; Japan Pharmaceutical Information Center - Clinical Trials Information (JapicCTI), and Japan Medical Association - Center for Clinical Trials. Website: http://rctportal.niph.go.jp/link.html

	Unidimensionality 
	One-dimensional, unidimensional - relating to a single dimension or aspect; having no depth or scope; "a prose statement of fact is unidimensional, its value being measured wholly in terms of its truth"- Mary Sheehan; "a novel with one-dimensional characters"

	Unpublished materials
	Research or information not readily available via traditional bibliographic databases of (peer reviewed) published papers, nor in the grey literature. 

	Usual care
	Services and supports received by people who do not receive the intervention being studied in a systematic review

	Utility
	A term used by economists to sum up the satisfaction gained from a good or service. In health care evaluations, utility is often used in measures such as the quality-adjusted life-year or healthy-year equivalent, which take into account effect on quality of life as well as life-years gained. (Adapted from Pignone M, Saha S, Hoerger T, Lohr KN, Teutsch S, Mandelblatt J. Challenges in systematic reviews of economic analyses. Ann Intern Med. 2005 Jun 21;142(12 Pt 2):1073-9.)

	Validity
	The extent to which measurement instruments (scales, tests) measure what they purport to measure. Validity refers to the degree to which evidence and theory support the interpretations of test scores entailed by proposed uses of tests. (Adapted from Wikipedia)

	Vocabulary terms
	Entries in a thesaurus or subject index, a terminological control device used in translating from the natural language of documents into a more constrained system language (documentation language, information language).

	Variety of the evidence
	In systematic reviewing, the diversity of the samples, treaters, outcome measures, treatment variations, etc. in the evidence base. When all these diverse studies come up with the same finding, one will have more confidence in the conclusions and recommendations of the systematic review. On the other hand, diversity may lead to heterogeneity which may make drawing conclusions difficult.

	Web of Science
	A bibliographic database part of the ISI (Institute for Scientific Information) Web of Knowledge databases by Thomson Reuters

	Within-study publication bias
	See selective outcome reporting
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Figure 1. Schematic overview of systematic review production and the link of the results 
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