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Systematic Reviews

Every year, researchers and scientists publish more than three million new articles in 
scientific journals, each adding height to an existing mountain of evidence. It’s been 
estimated that a healthcare professional would need to read around twenty articles every day 
just to stay on top of her field.1 Such a vast – and daily – accumulation of new science 
makes perspective easy to lose. Should we value one study over another? How does one 
new study relate to decades of previous work on the subject? When study findings are 
opposed, how do we decide between them? 

Systematic Reviews take us to the top of that mountain, giving a thorough yet abridged view 
of the evidence in our particular field of inquiry. Conceived as early as the 17th century, 
when astronomers began to see the value of combining data sets instead of choosing 
between one and the other, systematic reviews have grown out of 19th and 20th century 
efforts in the social sciences, particularly psychology and education.2  Increasingly, the 
field of medicine required some sort of synthesis, particularly in simplifying the eventual 
clinical decisions of medical practitioners. For many years, these narrative reviews – or 
qualitative summaries of evidence – were used, often overcoming the limitations of single 
studies. However, as these reviews were often subjective and predisposed to bias, error 
and selective inclusion of studies, they created a need for reviews that were reliable and as 
objective as possible.

When done properly, systematic reviews allow us to confidently overcome the pitfalls of 
comparing and contrasting science, creating rigorous syntheses that detail – fairly and 
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objectively – all relevant knowledge on the subject at hand. For this reason, they are a 
superb KT tool, as they can directly bring evidence (and innovations) to bear on practice. 
By summarizing the results of myriad individual studies – and further, by evaluating the 
effectiveness of specific interventions – systematic reviews are a cornerstone of 
evidence-based medicine.

While of great utility for those comfortable among methodologies, coefficients and  
ϕ>0.76, several commentators have criticized systematic reviews for being inaccessible to 
decision-makers; others have observed that some yield different answers to the same 
question, and that there is a need to revisit the methodology of systematic reviews and of 
the peer-review process itself.3  As Lavis et al (2006) observe, it may well be time to 
involve decision-makers in the process of systematic reviews, from asking the research 
questions to providing context for the question under study.4

In this chapter, we’ll discuss the basic components of systematic reviews – what they are 
and where to access them – and then consider their future as a more integrated and even 
demand-driven KT tool. Throughout, we’ll pose and answer some frequently asked 
questions.

I. Systematic Reviews: Frequently Asked Questions

What is a Systematic Review?
In the medical arena, systematic reviews can be defined as “explicitly formulated, 
reproducible, and up-to-date summaries of the effects of health care interventions.”5 As 
opposed to narrative reviews, they use a very structured method that is always explicitly 
stated at the beginning of the review. Systematic reviews are usually prepared by a team 
of at least two reviewers who have a thorough understanding of both the clinical area 
and review methodology. This serves to minimize – without altogether eliminating – 
human error and bias.

Systematic reviews should not be confused with meta-analyses, which are in effect a 
statistical analysis of the results from separate studies. While the latter are often included 
in systematic reviews, this is not always possible.

 
 

sys●te●ma●tic: (adj) Arranged or conducted according to a system, plan, or 
organized method; involving or observing a system.

Source: The Shorter Oxford English Dictionary. Volume II. Oxford: Clarendon Press, 
1985.
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What is Critical Appraisal?
The process starts with careful examination of all aspects of the studies selected for 
inclusion in the systematic review. This breaks down the components of the study to 
evaluate characteristics of participants, outcome measures used, completeness of study 
follow up, and appropriateness of statistical measures.  Critical appraisal – which lies at 
the very heart of  a systematic review –  requires dedicated time and expertise.  

What are the advantages of a systematic review?
There are multiple advantages. Systematic reviews are:
• Condensed: allowing the reader to access consolidated results of huge volumes of 

information;
• Objective: reducing (though not eliminating) the risk of  bias and error;
• Balanced: including a broad range of studies which are identified via a thorough and 

systematic search strategy;
• Verifiable: incorporating transparent processes that allow the reader to know exactly 

how the conclusions were reached;
• Replicable: using a structured methodology.
• Flexible: can be updated on a regular basis;
• Dynamic: in identifying areas that are under-researched or in identifying new 

research questions;
• Readable: presented in a format that is easy to read and understand.

What is the methodology behind a systematic review?
One of the great advantages of this type of review is its process: systematic reviews are 
both transparent and well-documented. Reviewers must use as much rigour in conducting 
their review as is expected of the primary research they seek to summarize. In their 
illustrated “step-by-step guide” to systematic reviews, Pai et al (2004) provide a good 
overview of  the process by breaking it down into five chronological steps:6 

1. Formulating the question
As should be the case before initiating any type of research or review, anyone 
undertaking a systematic review should ensure no other such review has already been 
done. Once this has been established, reviewers create the “review protocol”. At the 
heart of this is the study question that determines the focus of the review. This should 
address the Patient group, the Intervention, the Comparison intervention, and the 
Outcome – PICO.7 

Reviews that are not 
systematic (traditional, 

narrative reviews)

Individual patient data 
(IPD) meta-analysesMeta-analyses

Systematic 
reviews

Source: Pai et al (2004).
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For one example, a research question that incorporates all of these PICO elements might 
be: Among children under the age of  five living in rural settings (patient), does the use of insecticide-
treated bed nets (intervention) lead to lower malaria prevalence rates (outcome) as compared to when non-
treated nets are used (comparison intervention)?  

2. Search and inclusion of primary studies
Systematic reviews represent an attempt to identify and analyze all possible studies that 
fall within the scope of the review question. Restricting a search to a general database 
(such as MEDLINE) is clearly insufficient; a review group found that this tends to 
identify only about half  of  all randomized-controlled trials (RCTs).8 

Where to locate primary studies?
• Major databases;
• Reference of  studies identified in databases;
• Unpublished studies (in order to avoid publication bias);
• Interviews with the authors of  original studies when data is missing;
• Non-English language studies. 

3. Quality assessment and data extraction
A step that usually involves two independent reviewers, the quality assessment considers the 
value of the studies under consideration and their eligibility for inclusion according to the 
criteria included in the review question. Usually, studies are appraised for their 
methodological error, particularly to identify any possible sources of  bias. 

Systematic Review Protocols

The protocol serves to make the research plan explicit as well as to minimize bias. It is one of 
the main things that differentiate systematic from traditional reviews. Prepared by a team of at 
least two, the protocol is then appraised by an editorial team. 

The website of the Cochrane Collaboration provides an extensive list of workshops and training 
courses offered by Cochrane Centers around the world, many of which focus on the process 
behind the development of a protocol. 

In-depth information, in written form, about how to prepare reviews is also freely available in 
the Cochrane Reviewers’ Handbook, available at www.cochrane.org/resources/
handbook as well as though the organization’s Open Learning Material available at
www.cochrane.org/resources/openlearning. 

Identifying RCTs: The Cochrane Central Register

The Register is a bibliographical database of controlled trials that have been identified by a 
team of experts through hand and database searches. To date, the database includes reference 
to more than 300,000 such health care trials, providing the title of the article, indicating where 
it was published and, in many but not all cases, an abstract. The register is available at 
www.cochrane.org and offers a useful search function that allows effective advanced searches. 
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4. Synthesis and summary of study results
If applicable, this is the stage where a meta-analysis may be used to pool statistical results 
from the various studies under review. The aim is to combine the multiple findings in 
order to reach a conclusion on the clinical effectiveness of the intervention under 
consideration. When a difference of  effect  is detected across various studies, the source of 
this divergence can then be analyzed. 

5. Interpretation
During this final stage, the synthesized study results are interpreted and the limitations of 
both the review and the studies within it are discussed. As Pai et al (2004) explain, 
“limitations of the primary studies … may include issues relating to design flaws. 
Limitations of the review itself may include issues such as inclusion of only English 
language studies or inability to accurately interpret the summary estimates due to 
heterogeneity.”9 This allows the reader to judge personally the value of the review and its 
conclusions. Finally, the review discusses the practical implications and applicability of 
the findings. 

Where can I find systematic reviews?
The Cochrane Collaboration
The Cochrane Collaboration, established in 1993, offers state-of-the-art systematic 
reviews of healthcare interventions. It is an international non-profit and independent 
organization that produces and electronically disseminates systematic reviews. It also 
provides resources for reviewers or individuals interested in learning how to produce a 
review. Currently, thousands of individuals – typically volunteers – are involved with the 
organization, which in turn collaborates with myriad centres throughout the world. Since 
2000, the number of contributors from low, lower-middle and upper-middle income 
countries has increased by 248%.10

Reviews are available in two formats: on-line (www.cochranelibrary.com) or on CD-
ROM. While abstracts are freely obtainable, access to full-text versions is currently 
restricted to subscribers. In many cases, however, countries have made arrangements to 
provide free-access to their nationals, as in Australia, Denmark, England, Finland, 
Ireland, Scotland, South Africa, New Zealand, Norway, Sweden and Wales. Specific 
programmes are also in place to provide free-access in lower and middle-income 
countries. Information on these free access programmes is available on the organization’s 
website.  

When looking for reviews, one of the Collaboration’s most useful “entities” is the Review 
Groups. Numbering over 50, these focus on specific areas of health and each consists of 
a team of reviewers as well as an editorial base. The complete list of groups, which are 
hosted in centres around the world, is available at 
www.cochrane.org/contacts/entities.htm#centres. 
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The Campbell Collaboration
The Campbell Collaboration, another international non-profit organization, prepares and 
disseminates systematic reviews in electronic format. Building on the work of the 
Cochrane Collaboration (and its focus on the healthcare sector), the Campbell 
Collaboration’ reviews focus on studies that discuss the effects of policies and practices. 

Information 
targeted to 
different 
audiences

Open the advanced 
search interface

Basic facts about 
systematic reviews

The advanced search 
interface allows keyword 
search in 10 different fields

If we already know what we’re looking 
for, we can limit our search to specific 
Cochrane products such as reviews, 
clinical trials, methods, studies, etc. 
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Specifically, reviews cover studies about the effects of interventions in social, educational 
and behavioral areas and are available at www.campbellcollaboration.org. 

Currently, the Campbell Collaboration consists of six Coordinating Groups, each with an 
area of specialization. All identify topics, contributors, and users of reviews; assist 
reviewers in the process of conducting reviews; and ultimately disseminate the reviews. 
The six coordinating groups are: 

• The Campbell Collaboration Crime and Justice;
• The Campbell Collaboration Education;
• The Campbell Collaboration Social Welfare;
• The Campbell Collaboration Methods;
• The Campbell Collaboration Communication and Internationalization; and
• The Campbell Collaboration Users Group.

The Campbell Collaboration Library consists of two databases to which online access 
is provided free of  charge:

• The Campbell (C2) Social, Psychological, Educational, and Criminological Trials 
Registry (C2-SPECTR) contains more than 11,700 entries on randomized and 
possibly randomized trials; and,

• The C2 Reviews of Interventions and Policy Evaluations (C2-RIPE) containing 
approved titles, protocols, reviews, and abstracts. 

How can I learn how to do a Systematic Review?
There is strong demand among researchers and KT professionals to learn how to 
undertake systematic reviews. Fortunately, there are a number of courses offered at 
centres throughout the world. Systematic reviews are, for their rigour, extremely difficult 
and should never be tried at home (i.e. only professionals trained in the arts of systematic 
reviews should undertake them). Centres that periodically offer systematic review training 
courses include:

The Joanna Briggs Institute (JBI)
http://www.joannabriggs.edu/au/about/home.php
The South African Cochrane Centre
http://www.mrc.ac.za/cochrane/cochrane.htm

II. The Future of Systematic Reviews

In recent years, a number of commentators have voiced strong opinions on systematic 
reviews. Concerns tend to coalesce around their objectivity and their utility, focusing in 
the first instance on issues of bias, methodological quality and reporting quality, and in 
the second on their failure to bring in the demand side in their formation, execution and 
use. We’ll consider both of  these in the following section.

1. Objectivity
The strength of a systematic review ought to be in its iron-clad process – its rigorous 
methodology should create reviews that are fully objective and balanced. However, some 
authors have found sharp disparities in quality, and even some that yield different answers 
to the same question.11 For a tool that is supposed to do the “hard work” of giving us 
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perspective on complex issues, this is indeed troubling. Shea et al (2007a) raise flags over 
variance in the error and bias of some reviews. These are typically found in a review’s 
methodological quality – “the extent to which the design of a systematic review will generate 
unbiased results” (literature searching data pooling, etc.) – and its reporting quality – how 
well the reviewers have divulged their findings and methodology.12 These quality issues 
may express themselves in language restriction (including only English-language studies 
may distort effect sizes); in publication bias (studies with negative findings are published 
less frequently or less prominently than those with positive findings); and in publication 
status (getting at the differences in trials and effect between published and grey 
literature).

While these may seem like highly detailed quibbles, if we cannot assess the quality of a 
systematic review or reviews, then how are we to know its real value? If the term 
“systematic review” isn’t a guarantee of  quality, what is?

Clearly, there is a need for an evaluating framework, a tool that will allow us to stack 
systematic reviews and assess, objectively, their relative degrees of bias, error and value. 
Fortunately, there have been numerous attempts to create such a framework (Shea et al 
2007 count 24 different instruments), with the latest and most promising called “A 
MeaSurement Tool to Assess Reviews” (AMSTAR). Developed by Shea and colleagues 
in 2007, AMSTAR seeks to determine the methodological quality of systematic reviews, 
ensuring reliability and construct validity. AMSTAR works by isolating 37 critical quality 
variables for any systematic review, and reducing these to eleven questions a panel can use 
to assess the quality of  any given review.

AMSTAR: assessing methodological quality

1. Was an ‘a priori’ design provided? Yes. No. 
Can’t Answer. Not Applicable

The research question and inclusion criteria should be established before the conduct of  the review.

2. Was there duplicate study selection and data 
extraction?

Yes. No. 
Can’t Answer. Not Applicable

There should be at least two independent data extractors, and a consensus procedure for disagreements should 
be in place.

3. Was a comprehensive literature search performed? Yes. No. 
Can’t Answer. Not Applicable

At least two electronic sources should be searched. The report must include years and databases used (eg Central, 
EMBASE and MEDLINE). Key words and/or MESH terms should be stated and where feasible the search 
strategy should be provided …

4. Was the status of  publication (ie grey literature) used 
as an inclusion criterion?

Yes. No. 
Can’t Answer. Not Applicable

The authors should state that they searched for reports regardless of  their publication type.

5. Was a list of  studies (included and excluded) 
provided?

Yes. No. 
Can’t Answer. Not Applicable
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AMSTAR: assessing methodological quality

A list of  included and excluded studies should be provided.

6. Were the characteristics of  the included studies 
provided?

Yes. No. 
Can’t Answer. Not Applicable

In an aggregated form such as a table, data from the original studies should be provided on the participants, 
interventions and outcomes.

7. Was the scientific quality of  the included studies 
assessed and documented? 

Yes. No. 
Can’t Answer. Not Applicable

A priori’ methods of  assessment should be provided (eg for effectiveness studies if  the author(s) chose to 
include only randomized, double-blind, placebo-controlled studies, or allocation concealment as inclusion 
criteria)

8. Was the scientific quality of  the included studies 
used appropriately in formulating conclusions?

Yes. No. 
Can’t Answer. Not Applicable

The results of  the methodological rigour and scientific quality should be considered in the analysis and the 
conclusions of  the review, and explicitly stated in formulating recommendations.

9. Were the methods used to combine the findings of  
studies appropriate?

Yes. No. 
Can’t Answer. Not Applicable

For the pooled results, a test should be done to ensure the studies were combinable, to assess their homogeneity.

10. Was the likelihood of  publication bias assessed? Yes. No. 
Can’t Answer. Not Applicable

An assessment of  publication bias should include a combination of  graphical aids (eg funnel 
plot, other available tests) and/or statistical tests

111. Was the conflict of  interest stated? Yes. No. 
Can’t Answer. Not Applicable

Potential sources of  support should be clearly acknowledged in both the systematic review 
and the included studies.

2. Utility
If researchers were the only audience for systematic reviews, there would be little need to 
revisit their format or presentation. Increasingly, however, the objective, condensed and 
dynamic knowledge found in a systematic review is attractive to a number of different 
audiences – who may well find the format of  a systematic ill-suited to their purposes.

Lavis (2006) and Haines et al (2004) outline several processes that might aid other 
research-users in not only using systematic reviews but in shaping them:

• creating systematic reviews that “address the full range of questions asked by 
managers and policy makers”. By attaching these contextual markers (and 
potentially involving those locally affected by the issue under study), the systematic 
reviews could be tailored for immediate use. Another approach here might be to 
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create, in parallel with the systematic review, a study examining “their views and 
experiences”.13

• changing the presentation of systematic reviews to improve their uptake – “more 
easily scanned for relevance, decision-relevant information, and factors that would 
influence assessments for local applicability”.14  This could also involve creating 
“graded entry” for a systematic review in 1:3:25 format (take-home messages: 
executive summary: full systematic review). For more on this, please see Chapters 
Two, Six, Seven and Eight.

• initiating dialogue before any systematic review is undertaken that would engage 
decision-makers in identifying “aspects of managerial and policy challenges that 
could be explored through systematic reviews”. After all, if personal relationships 
are at the heart of KT, then nurturing this approach in a systematic review seems 
reasonable and desirable.15 

Beyond decision-makers, what if patients themselves could understand – and even 
demand – systematic reviews on the issues immediately confronting them? What if all 
health professionals could? What if a systematic review could evaluate the context 
around “what works”? As Lavis et al (2006) observe, this coherence between demand-
and-supply could well “enhance the public accountability of researchers when they derive 
take-home messages from research, which is a type of accountability that has been 
noticeably lacking”.16  As Lomas (2005) concludes, “syntheses that address the broader 
contextual factors of the managers’ and policymakers’ world therefore appear to be the 
logical next step in the search for more effective ways to bring research evidence into 
health system practice”.17 

As we’ve discussed elsewhere in this Toolkit, we can never be too content with a tool that 
focuses primarily on the “push” factors (i.e. refining and improving the supply of 
knowledge as opposed to “pull” and “linkage and exchange” strategies that make 
knowledge more dynamic). If involving decision-makers in the design and execution of 
systematic reviews is too much to ask, perhaps one solution would be to begin assessing 
the synthesis needs of decision-makers, as well as involving decision-makers in some levels 
of  the peer-review process.
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Resources

• Training resources produced by the Cochrane Promotion and Public 
Health (HPPH) Field: http://www.vichealth.vic.gov.au/cochrane/training/
This website provides a handbook, guidelines, a day course workbook, a train-the-
trainer handbook, powerpoint slides, links to courses, guides to hand-searching, 
and more. 

• The Centre for Reviews and Dissemination at University of  York, UK, 
organizes training days for information professionals involved in systematic 
reviews: http://www.york.ac.uk/inst/crd/infosrcourse.htm

• The Cochrane Collaboration Training Homepage: http://www.cochrane.org/
resources/training.htm 
Provides online resources, a training email list to which you can subscribe, 
workshop listings, and more. 

• Other Cochrane Centres workshop pages: 
o Australasian Cochrane Centre workshop page (http://www.cochrane.org.au/

workshops/workshop.htm); 
o Brazilian Cochrane Centre (http://www.centrocochranedobrasil.org/);
o Canadian Cochrane Centre workshop page (http://www.cochrane.uottawa.ca/

workshops.asp); 
o Dutch Cochrane Centre workshop page (http://145.117.214.42/DCC/

main.html?x=3&y=1); 
o Iberoamerican Cochrane Centre Agenda (http://www.cochrane.es/Agenda); 
o Nordic Cochrane Centre workshop page (http://www.cochrane.dk/ncc/

courses.htm); 
• National Health Service Center for Reviews and Dissemination. Undertaking 

systematic reviews of  research and effectiveness. York, England: University of  York: 
http://www.york.ac.uk/inst/crd/report4.htm

 Email the Research Matters Programme Officers:
Nasreen Jessani at njessani@idrc.or.ke 
Graham Reid at greid@idrc.or.ke.
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Comments? Questions? Criticisms? 

Research Matters (RM) is a collaboration of the International Development Research Centre 
(IDRC) and the Swiss Agency for Development and Cooperation (SDC). RM was launched in 
2003 to examine and enhance the specific KT dynamics within the field of health systems 
research. From these founding connections with both a research funder and a bilateral donor, 
RM has occupied a unique vantage among health researchers and research-users. By working 
directly with both the producers of research and with its consumers, RM has developed a 
range of activities and modalities designed to hasten the movement of research results to the 
policy arena, to database and access those results, to communicate them, and to expand an 
appreciation of research itself. RM builds capacity among researchers to perform their own 
KT; RM responds to the priorities of major research-users; and RM actively brokers both 
research results and research processes. As an active, ground-level embodiment of  KT, RM has 
helped to shape how health research is demanded, created, supplied, and ultimately used. 
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