
SUMMARY
Review articles are an
important source of clinical
information for family
physicians. However, the
volume of available reviews is
vast and their scientific quality
varies enormously. Family
physicians must be able to
identify trustworthy reviews
quickly. This article outlines
practical and flexible guidelines
for critical appraisal and
discusses the respective roles of
review articles and original
research reports in guiding
clinical practice.

RESUME
Les articles de synthese sont
une source importante
d'informations cliniques pour les
medecins de famille. Toutefois,
le volume de ce type d'articles
est trop vaste et leur qualite
scientifique varie enormement.
Les medecins de famille se
doivent d'identifier rapidement
les articles fiables. Cet article
decrit un guide pratique et
flexible facilitant l'evaluation
critique et discute des roles
respectifs des articles de
synthese et des articles de
nouveautes en recherche pour
mieux orienter la pratique
clinique.
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Critical Appraisal

of Review Articles

BRIAN G. HUTCHISON, MD, CCFP

ECAUSE OF THE VAST SCOPE OF

family medicine, none of
D_ _ us can hope to be aware of

(much less synthesize) all
of the original research

relevant to our discipline. As a result,
family physicians, whether in the course
of regular journal reading or when
examining the literature to resolve a clin-
ical dilemma, make extensive use of
review articles as well as reports of origi-
nal research. Inspired perhaps by the
early literature on critical appraisal,'18
which dealt exclusively with original
research, physicians - particularly acad-
emic family physicians - have tended to
be apologetic about depending on
review articles.

However, neither original research
nor review articles have a monopoly on
truth (or usefulness). Each has strengths
and weaknesses, both practical and sci-
entific. This paper will discuss the place
of review articles for keeping up-to-date
and for answering questions that arise in
clinical practice, and will outline a prac-
tical approach to critical appraisal of
review articles.

Dr Hutchison is an Associate Professor in the
Department ofFamily Medicine and is an associate
member ofthe Department of Clinical Epidemiology
and Biostatistics at McMaster University in
Hamilton, Ont.

Original research
versus review articles
Original research encountered during the
course of regular journal reading provides
information that is more current than that
available in review articles. In most cases,
the difference is probably inconsequential.
However, it assumes importance when a
single study provides strong evidence on a
question with serious clinical implications
or when the study receives sensational cov-
erage in the media (generating queries
from concerned patients).

Compared with review articles, origi-
nal research reports are often seen as lend-
ing themselves more readily to critical
appraisal. Potentially relevant articles
reporting original research can be
screened methodologically to select stud-
ies likely to yield valid results. For exam-
ple, you can choose not to read articles on
the effectiveness of interventions unless
they report randomized, controlled trials.
Having read an article reporting original
research, you can decide for yourself
whether the study results are valid and
applicable to your patients, using explicit
and widely accepted criteria.9'10

Representativeness. As a guide to clin-
ical action, however, original research
reports have significant limitations. A sin-
gle study is rarely definitive. More often,
truth emerges from the accumulation of
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evidence provided by several studies
addressing a particular issue. The results
of a single study can be misleading if they
differ from those obtained in other studies
examining the same question. The fre-
quency with which randomized trials on

the same topic yield contradictory results

is highlighted by Horwitz"' identification
of 36 topics with conflicting randomized
trial results in a "nonexhaustive" search
of cardiology and gastroenterology
literature.

The issue of representativeness
becomes very important when we use

research literature as a source of informa-
tion to resolve clinical uncertainty or to
inform clinical policy development.
Unless we conduct a comprehensive
search, using a variety of search strategies,
we can be misled; the results of the studies
in our sample might not represent the
results of all relevant studies.

Bias. Similarly, although the authors of
reports of original research often discuss
their findings in light of previous related
research, they cannot be counted upon to
present a comprehensive and balanced
review of the relevant literature. The exis-
tence of bias in citation of previous studies
was demonstrated empirically by
Gotzsche'2 in a study of the reference lists
of reports of double-blind trials of nons-

teroidal anti-inflammatory drugs in
rheumatoid arthritis. He found an over-

representation of references to trials with a

positive outcome for the "new" drug in
67% of articles in which such bias could
have occurred.

Statistical power. Reports of original
research can also be misleading when,
despite a methodologically strong design,
they have inadequate sample sizes to
detect (or rule out) clinically important
effects or associations. Freiman and col-
leagues'3 illustrated how frequently this
situation occurs. They analyzed 71 "nega-
tive" randomized, controlled trials
(defined by P > 0.05), more than half of
which were published in the New England
Journal ofMedicine, The Lancet, or the Journal
of the American Medical Association.
Fifty-seven (80%) of the trials had a 50%
or greater chance of missing a true 25%
reduction in risk of an unfavourable out-
come. Thirty-one trials (44%) had a 50%
or greater chance of missing a risk reduc-
tion of 50%. Viewing such negative trials
in isolation can lead to the erroneous con-

clusion that an intervention is ineffective
or that no association exists between a

putative causal factor and a condition of
interest, whereas an overview of all rele-
vant studies might lead to an opposite (and
correct) conclusion. For example, in an

overview by Yusuf et al'4 of randomized
trials of long-term >-receptor blockade
following myocardial infarction, 19 of 23
individual trials failed to show a statistical-
ly significant reduction in mortality.
However, the aggregated results of all tri-
als showed that n-receptor blockade was

associated with a highly statistically signif-
icant 23% reduction in risk of death
(two-sided P < 0.0001).

Meta-analysis. This type of review,
which aggregates the results of several
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Table 1. Published guidelines for assessing research reviews

MULROW I7

1. Was the specific purpose of the review stated?

2. Were sources and methods of the citation search identified?

3. Were explicit guidelines provided that determined the material included in,
and excluded from, the review?

.................................................................................................................................I...............

4. Was a methodologic validity assessment of material in the review
performed?

.............I...................................................................................................................................

5. Was the information systematically integrated with explication of data
limitations and inconsistencies?

6. Was the information weighted or pooled?
................................................................................................................................................

7. Was a summary of pertinent findings provided?
............I..........................................................................................................I........................

8. Were specific directions for new research initiatives proposed?
.................................................................................................................................................

OXMAN AND GUYAU 18
..................................I..............................................................................................................

1. Were the questions and method clearly stated?
..................................................................I..............................................I................................

2. Were comprehensive search methods used to locate relevant studies?
.................................................................................................................................................

3. Were explicit methods used to determine which articles to include in the
review?

.................................................................................................................................................

4. Was the validity of the primary studies assessed?
..................I..........................................................................................................................

5. Was the assessment of the primary studies reproducible and free from bias?
.................................................................................................................................................

6. Was variation in the findings of the relevant studies analyzed?
.................................................................................................................................................

7. Were the findings of the primary studies combined appropriately?
................................................................................................................................................

8. Were the reviewers' conclusions supported by the data cited?



trials, is called a "meta-analysis." Such
reviews are appearing with increasing (but
still low) frequency in the health care liter-
ature. They provide a quantitative synthe-
sis of the results of all relevant primary
studies that meet predetermined inclusion
criteria in order to produce an overall esti-
mate of, for example, the effect ofan inter-
vention, the sensitivity and specificity of a
diagnostic test, or the strength of an asso-

ciation between a medical condition and a

possible prognostic or etiologic factor.
Such research overviews have advantages
over both original research reports and
traditional narrative reviews as sources of
information to resolve clinical dilemmas.

Properly done, meta-analysis elimi-
nates much of the subjectivity and
potential for bias from the process of
reviewing primary research. Rigorous
methodologic standards designed to
minimize bias and ensure validity in the
conduct of quantitative research
overviews have been published.'5 By
quantitatively combining results from
more than one study, meta-analysis
increases statistical power to detect clin-
ically important effects or associations
(reduces type II or ,B error) and increas-
es the precision (narrows the confidence
interval) of estimates of the magnitude
of an intervention's effect, the sensitivity
and specificity of a diagnostic test, or the
strength of an association.

Meta-analysis is most helpful when a

large number of studies (especially small
studies) employing the same (preferably
strong) methodology have variable,
conflicting, or statistically nonsignifi-
cant results. Offsetting the obvious
strength of meta-analysis is the fact that
only a handful of primary care issues
have been addressed to date with this
method. Since 1989, meta-analysis has
been a medical subject heading (MeSH)
in the MEDLINE database and can be
used as a search term in computerized
literature searches.

At their best, review articles are valu-
able guides to action because they rep-

resent a comprehensive, unbiased
assessment and synthesis of the primary
research relevant to a clinical question.
At a practical level, perhaps the most

important advantage of review articles
is that someone else does the laborious

work of identifying, critically apprais-
ing, and synthesizing the relevant pri-
mary research.

Unfortunately, the quality of review
articles is often poor. (Of course the same

can be said for the quality of original
research.)'6 Because the methods are

rarely stated, review articles are somewhat
harder to appraise critically than original
research. However, criteria for assessing
review articles have recently been devel-
oped; Mulrow'7 and Oxman and Guyatt'8
have published similar sets of guidelines
for assessing the scientific quality ofreview
articles (Table 1).
An instrument for assessing the scien-

tific quality of review articles,29 based on

Oxman and Guyatt's criteria, has been
shown to have satisfactory reliability
(inter-assessor agreement) when used by
experts in research methodology,

Assessing potentially relevant
reviews: Critical appraisal can ident;
applicable studies in the vast medical literature.

clinicians with research training, and
research assistants. Articles that satisfy
the instrument's guidelines can be
expected to provide valid answers to the
questions addressed by the reviews.
Unfortunately, only a small fraction of
current reviews meet these standards.
Until the overall quality of review arti-
cles improves substantially, a set of less
stringent and more flexible guidelines
are required to assist physicians to dis-
card reviews of mediocre or inferior
quality quickly after scanning. A set of
such guidelines are presented below and
summarized in Table 2.
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Exaiining a review article
Is the question being addressed
clearly defined? Look for a clear state-
ment of the target population, the inter-
vention or exposure of interest, and the
outcome(s) (eg, "Does acetysalicylic acid
reduce mortality in patients with

myocardial infarction?"). When ques-

tions are formulated in this fashion, you

can make a decision quickly and confi-
dently about the relevance to your clini-
cal practice.

Does the reviewfocus on a specific
question or address a broad, gener-

al topic? The author of a review that
addresses a specific question (eg, continu-
ous electronic fetal monitoring in low-risk
obstetric patients) can - but might not -

identify, critically review, summarize, and
synthesize all the relevant primary

research bearing on that question. This
thoroughness is clearly unattainable in a

review addressing a general topic (eg, low-
risk obstetrics) that could contain within it

numerous questions related to etiology,
pathophysiology, epidemiology, diagnosis,
and treatment. Each question has, of
necessity, to be dealt with briefly and

usually superficially. (This is not to deny the
usefulness of broad overviews as an intro-
duction or orientation to an area of knowl-
edge. However, the specific "answers" such
an overview provides should not be accept-
ed uncritically as valid).

Is the author obviously biased?
Unrestrained author bias sometimes
becomes apparent in the first few sen-

tences of a review. Pass over such articles
unless you enjoy polemic writing for its
entertainment value.

Are the methods used to conduct
the search for relevant original
research described? Search methods
used to identify original research are

rarely described. As a reader, you have no

way of knowing (unless the author tells
you) whether he or she simply pulled a

haphazard accumulation of articles from
a file drawer or conducted a systematic,
comprehensive search. When search
methods are described, you can judge for
yourself how likely it is that all (or most)
relevant primary studies have been
included in the review.

Are references absent or scanty?
Lack of references is acceptable under cer-

tain circumstances, such as articles
describing an established technique or

procedure (eg, aspiration of the knee joint)
and descriptions of "new" diseases. The
main problem with unreferenced or scant-

ily referenced review articles is that you
are completely at the mercy of the author.
You have no way of verifying the author's
statements. You cannot know whether
they are based on conventional wisdom,
personal clinical experience, "common
sense," or scientific evidence. This situa-
tion is particularly common in commer-

cial (throwaway) journals.

Are primary studies critically
appraised? Critical appraisal preferably
should use explicit methodologic criteria.
Features other than basic research design
have important effects on the validity of
the results of primary studies. Explicit
methodologic criteria are available for
evaluating the scientific validity of various
types of studies.' -8 When authors ofreview
articles assess primary studies against such
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Table 2. Framework for quality assessment ofreview articles

POSITIVE FEATURES

Focuses on a specific question.

Clearly defines the question(s) being addressed.
.........................................................................................................................................

Methods of conducting search for relevant primary studies are described.
.......................................................................................................................................

Primary studies are critically appraised, preferably in relation to explicit
methodologic criteria.

...I.................................................I..................................................................................

When results of primary studies are being presented, research design and
population studied are described.
.....................................................................................................................I..........................

Quantitative data from primary studies are summarized, preferably with
confidence intervals or P values.
......I......................................................................................I..................................................

NEGATIVE FEATURES
...............................................................................................................................................

Addresses a broad or general topic.
....................................................................................................................

Author obviously biased.
...............................................................................................................................................

No references or a scanty list of references.
...........................................I.....................................................................

Summary statements regarding important issues are merely followed by one
or more references (or no references) without further description of the studies
or their results.

...........................................................................................................................................

Magnitude of effect is not discussed.



criteria, our ability to make rational deci-
sions about the clinical application of the
findings is enhanced.

When results ofpimary studies are
being presented, are the research
design and population studied
described? Research design and subjects
preferably should be described in a sum-
mary table; summary statements regarding
important issues should not merely be fol-
lowed by one or more citations (or no ref-
erences) without further description of the
studies or their results. "Inactivated whole
virus vaccine reduces the risk of influenza
in the elderly by 50% to 70%."25 What are
we to make of statements such as this? We
cannot know (unless the tides offer a clue)
whether the studies cited provide strong or
weak evidence (were they case control,
cohort, or randomized, controlled studies?)
or whether the study populations were sim-
ilar to our patient population (were they
healthy elderly or chronically ill, institu-
tionalized elderly?). On the other hand,
when such information is presented, we
can judge for ourselves the strength of the
evidence and how well the results apply to
our patients.

Are quantitative datafrom primary
studies summarized? Data preferably
should be summarized in a table, and
preferably with Pvalues, or better still, con-
fidence limits. Nonquantitative statements
about an association (eg, "Passive exposure
to cigarette smoke is associated with an
increased risk oflung cancer") or the effect
of an intervention (eg, "Propranolol is use-
ful for benign familial tremor") are oflimit-
ed clinical usefulness. In order to talk
sensibly with our patients and to make
rational clinical decisions, we need an esti-
mate of the magnitude of an effect or the
strength ofan association and an indication
of the precision of that estimate, such as a
Pvalue or, preferably, confidence limits (eg,
"Mortality was 10% in the treatment group
and 20% in the control group. The 95%
confidence interval for the difference in
mortality between treated and control sub-
jects was 7% to 15%"). Presentation ofdata
in a table or figure helps to ensure a sys-
tematic and uniform approach to summa-
rizing information and facilitates
comparisons across studies.

Putting guidelines into practice
These guidelines can be used in a variety
of ways in regular journal reading. For
example, you could select a cluster of cri-
teria against which to assess potentially
relevant reviews. Table 3 shows how such
criteria can be applied. The criteria are
arranged in order of the ease with which
they can be applied. Failure to meet any
one of the criteria disqualifies an article.
The first criterion can be applied by
examining the tide or, at most, the intro-
duction; the second by examining the ref-
erence list; and the third by reading the
author's introduction. Application of the
last two criteria usually requires scanning
the tables and text. Additional criteria
could be added: for example, a require-
ment for a description ofthe methods used
to identify the primary studies included in
the review. This would greatly enhance
the quality and trustworthiness of the
reviews you ultimately read but, given the
sorry state of the current review literature,
would have the effect ofexcluding all but a
few articles on clinically relevant topics.

For literature searches designed to
answer questions that arise in clinical
practice, the guidelines can be used to
identify the best reviews that are (readily)
available. Where relevant review articles
are plentiful, stringent criteria are appro-
priate. Where little is available, you may
have to loosen your selection criteria (or,
alternatively, search for articles reporting
high-quality original research).

The advent of "structured abstracts" of
review articles, pioneered by the Annals of
Internal Medicine,20'2' promises (if their use
becomes widespread) to simplify the critical
appraisal of review articles. Structured
abstracts summarize information about
review articles under the following head-
ings: objective(s), data sources, study selec-
tion, data extraction, data synthesis, and
conclusions. Detailed instructions for
preparing structured abstracts have been
developed.20 Structured abstracts are not
truncated in the MEDLINE database, even
when they exceed the usual 250-word
limit.22 Because structured abstracts high-
light the key methodologic issues related to
the conduct and reporting of research
overviews, improvement in the overall
quality ofreview articles could be expected
to follow ifstructured abstracts are adopted
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Table 3. Deciding
whether to read a
"relevant" review
article: The article should
be rejected ifthefollouning are
true.

* It addresses a broad topic
* It has no references or

scanty references
* The author is obviously

biased
* It has no description or

minimal description of
primary studies

* The magnitude of effect is
not discussed



widely byjournal editors. However, a struc-
tured abstract is no more a guarantee of
high quality than a methods section.
Readers still need to be critical.

Review articles have a vital role in fam-
ily physicians' efforts to keep up-to-date
through regular journal reading and to
resolve clinical dilemmas by examining
the accumulated health care literature.
Critical appraisal of review articles based
on criteria of scientific quality is both
desirable and feasible. H
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