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Standing on the shoulders of giants

Introduction to systematic reviews and meta-analyses
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busy family physicians keep up to date with the

medical literature by objectively summarizing
large bodies of evidence in a standardized and concise
manner. Systematic reviews involve the application of
explicit criteria to identify, critically appraise, and syn-
thesize all high-quality research evidence across mul-
tiple studies that address specific, clearly articulated,
clinical questions.

A meta-analysis is a special type of systematic review
that additionally uses statistical methods to quantitatively
combine and summarize the results of several individual
studies. The proliferation of systematic reviews over the
past 20 years has been accompanied by the development
of numerous guides and tools to improve the methodo-
logic quality of these reviews.!

When properly conducted, systematic reviews and
meta-analyses are considered the highest level of evi-
dence and are increasingly used to inform medical
decision making, clinical practice
guidelines, and health care policy. The
evidence pyramid in Figure 1 shows

Systematic reviews and meta-analyses can help

articles each week. Systematic reviews and meta-analyses
can provide an important strategy that facilitates transition
from information overload to knowledge synthesis.

Questions and answers

What makes systematic reviews systematic? Unlike
traditional narrative reviews, in which a content expert
writes about a particular topic, systematic reviews use
explicit and reproducible criteria designed to reduce bias.
This process includes a comprehensive search strat-
egy (which frequently involves electronic and manual
searches) of all potentially relevant articles, including
unpublished and “gray” literature, and the application
of predetermined inclusion and exclusion criteria in
the selection of articles for review. The included stud-
ies are critically appraised in terms of methodologic
rigour: data are abstracted and synthesized, and results
are summarized and interpreted using a standardized
approach. Frequently, all these steps and decisions are

Figure 1. Evidence pyramid: Hierarchy of various types of medical research.

the relative authority of various types
of medical research. It is important to
note that not all clinical questions can
be answered through randomized con-
trolled trials (RCTs), either because of
practical or ethical issues, and thus
evidence from studies using other
designs should also be considered.
This is particularly true as far as family
medicine is concerned, as many rou-
tine practices and procedures used
by family physicians have never been
subjected to evaluations using the RCT
methodology.

The challenges faced by many med-
ical specialists to upgrade and retain
their knowledge pale in comparison to
those faced by most family physicians.
MEDLINE, while one of the largest on-
line databases of biomedical abstracts,
is not the only database containing
evidence of relevance to family phys-
icians. MEDLINE alone indexes approxi-
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mately 5200 journals that are jointly
responsible for adding more than 13000

RCTs—randomized controlled trials.
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made independently by more than one reviewer to fur-
ther reduce bias. The usefulness of the end product
depends largely on whether a clear and relevant clinical
question was asked and the extent to which methodo-
logic rigour has been used to minimize error and bias.

How are they helpful? 1t is highly unusual for a sin-
gle study, no matter how well designed it is, to pro-
vide a definitive answer to a clinical question. Because
of the cumulative nature of science, even widely
accepted evidence might be challenged or refuted over
time. Systematic reviews can assist family physicians
in examining and better understanding inconsisten-
cies and evolution of evidence over time. When prop-
erly conducted, systematic reviews provide an unbiased
and cumulative state of the scientific knowledge around
a specific therapy, treatment, or clinical approach. By
pooling the results of several studies, meta-analyses can
provide more statistically precise summary treatment
effects and can help to explain heterogeneity between
the results of individual studies.

Are systematic reviews “magic bullets”? While system-
atic reviews are regarded as providing the highest level
of medical evidence, there are also some controversies
surrounding how they are conducted and their ultimate
worth. One criticism is the disproportional reliance on
RCTs that tend to produce a robust but very narrow evi-
dence base. There are also concerns that not all system-
atic reviews are equally reliable* and that many reviews
require frequent updates or they rapidly become obso-
lete.5 In addition, many systematic reviews conclude
that there is not enough evidence to support or discard
the use of a particular intervention or therapy.¢ Some

Box 1. Database sources for systematic reviews and
meta-analyses.

The following databases are good sources for systematic
reviews and meta-analyses:
» American College of Physicians Journal Club:
www.acpjc.org
» CINAHL: www.cinahl.com
« Cochrane Collaboration: www.cochrane.org
« CRD (DARE, HTA, and NHS EED):
www.crd.york.ac.uk/crdweb
» EMBASE: www.embase.com
» MEDLINE and PubMed:
www.ncbi.nlm.nih.gov/sites/entrez
« TRIP: www.tripdatabase.com

CINAHL—Cumulative Index to Nursing and Allied Health Literature,
CRD—Centre for Reviews and Dissemination, DARE—Database of
Abstracts of Reviews of Effects, EMBASE—Excerpta Medica, HTA—
Health Technology Assessment, NHS EED—National Health Service
Economic Evaluation Database, TRIP—Turning Research into Practice.

of the strategies to address these concerns include
meta-narrative reviews,” extension of search strategies
beyond traditional databases, development of more
efficient search strategies, and development of explicit
policies or tools to determine how frequently reviews
should be updated.

How to find systematic reviews? Many health care
journals, including Canadian Family Physician, publish
systematic reviews, but the best-known source is the
Cochrane Collaboration, in which a group of more than
15000 methodologic and content experts systematically
review randomized trials addressing a range of health
topics. As of January 2009, there were almost 4000
completed reviews and almost 2000 pending protocols
for additional reviews. Box 1 shows some additional
sources of systematic reviews and meta-analyses.

Bottom line

Systematic reviews can assist the decision-making pro-
cess by objectively summarizing large numbers of stud-
ies, recognizing current knowledge gaps, and identifying
beneficial or harmful therapies and interventions. L3
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