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Background: The validity of a review depends on its
methodologic quality.

Objective: To determine the methodologic quality of re-
cently published review articles.

Design: Critical appraisal.

Setting: All reviews of clinical topics published in six gen-
eral medical journals in 1996.

Measurements: Explicit criteria that have been pub-
lished and validated were used.

Results: Of 158 review articles, only 2 satisfied all 10
methodologic criteria (median number of criteria satisfied,
1). Less than a quarter of the articles described how evi-
dence was identified, evaluated, or integrated; 34% ad-
dressed a focused clinical question; and 39% identified
gaps in existing knowledge. Of the 111 reviews that made
treatment recommendations, 48% provided an estimate
of the magnitude of potential benefits (and 34%, the
potential adverse effects) of the treatment options, 45%
cited randomized clinical trials to support their recommen-
dations, and only 6% made any reference to costs.

Conclusions: The methodologic quality of clinical review
articles is highly variable, and many of these articles do not
specify systematic methods.
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eview articles are an important element of

most medical journals and a popular source of
information for clinicians (1). Given the increasing
volume of medical literature and the limited time
for reading that busy clinicians have, reliance on
review articles is likely to increase. However, con-
cerns have been raised that narrative, nonsystematic
review articles may produce biased conclusions (2,
3). Mulrow (4) examined 50 review articles pub-
lished in four major medical journals (New England
Journal of Medicine, Annals of Internal Medicine,
JAMA, and Archives of Internal Medicine) in 1985-
1986 and found that none fulfilled 8§ explicit criteria
for scientifically sound summaries of the evidence.
As a result, she and others (5, 6) proposed criteria
for conducting and evaluating review articles that
would improve their quality; these criteria are the
first 10 listed in the Appendix Table. In a study of
36 review articles done by nine content experts and
methodologists, these criteria were shown to yield
reliable and valid estimates of the scientific quality
of reviews (7, 8).

We sought to describe the methods used in re-
cently published review articles and determine
whether the attention paid to the methodologic
shortcomings of review articles has led to improve-
ments in their scientific quality.

Methods

By using the Science Citation Index (9), we strat-
ified the 12 general medicine journals that are con-
sidered “core journals” for ACP Journal Club (10)
into those with high impact factors (scores = 5) and
those with lower impact factors. We randomly se-
lected 3 (New England Journal of Medicine, Annals
of Internal Medicine, and JAMA) of the 4 high-
impact core journals and 3 (British Medical Journal,
American Journal of Medicine, and Journal of Inter-
nal Medicine) of the 8 core journals with lower
impact factors. The sampling frame included 3 of
the 4 journals examined in Mulrow’s original study
(4). All 6 journals were hand-searched by two of the
investigators independently, and review articles pub-
lished between January and December 1996 were
retrieved. Review articles were defined as full-text
articles published under the banner “review” that
dealt with disease states; had the words “review,”
“overview,” or “meta-analysis” in the title or ab-
stract; or indicated in the text that the intention was
to review or summarize the literature about a clin-
ical topic. Editorials, correspondence, and confer-
ence summaries were excluded. Disagreements on
article eligibility (which occurred in five cases) were
resolved by consensus.

After training with a test set of articles, five of
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the authors used explicit criteria (Appendix Table)
to rate the identified review articles. So that the
raters’ assessments would be blinded, the articles’
authors, author affiliations, and sources of articles
were masked. The first 10 criteria in the Appendix
Table (hereafter referred to as “methodologic crite-
ria”) have been previously validated (7) and assess
methodologic rigor, whereas the last five criteria
were developed for this study to evaluate the scien-
tific basis of treatment recommendations. Because
inter-rater agreement was excellent on the test set
(overall agreement, 94%), each rater was assigned a
random sample of 20% of the articles. One rater
independently evaluated a random sample of five
articles from each rater to assess inter-rater reliabil-
ity for the criteria. The mean «k value was 0.79,
indicating substantial agreement; overall agreement
was 95% and ranged from 84% for criteria 1 and 6
to 100% for criteria 2, 3, and 5.

After we determined the number of criteria ful-
filled by each article, the number of articles meeting
each criterion was ascertained. The proportion of
reviews from high-impact journals and from lower-
impact journals that met each criterion were com-
pared. Only the subset of reviews containing treatment
recommendations were used for the comparisons for
criteria 7 to 15.

The chi-square test was used and 95% ClIs for
the observed differences were calculated for all
comparisons. In addition, articles identified as meta-
analyses, systematic reviews, or overviews in their
title, abstract, or text were compared with the re-
maining review articles for each criterion (again by
using the chi-square test and by limiting analysis to
those that included treatment recommendations for
criteria 7 to 15). Logistic regression analysis was
used to adjust for journal of publication.

The funding organizations were not involved in
the design, conduct, analysis, or reporting of this
study.

35
30 [
25

20

Articles, %

15

10

1 M M =
7 8 9 10
Criteria Fulfilled

Figure. Percentage of 158 review articles published in 1996 that
fulfilled specific methodologic criteria. The numbers on the x axis refer
to the first 10 criteria listed in the Appendix Table.
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Results

A total of 158 review articles were identified: 60
from New England Journal of Medicine, 33 from
Annals of Internal Medicine, 24 from British Medical
Journal, 18 from American Journal of Medicine, 13
from JAMA, and 10 from Journal of Internal Medi-
cine. (A full list of the included articles is available
from Dr. McAlister on request.) Most reviews were
written by more than one author (median number
of authors, 2 [range, 1 to 10 authors]), and 111
reviews (70%) made treatment recommendations.
Although most articles had sections reviewing the
relevant pathophysiology and pharmacodynamics,
19 articles (12%) were largely basic science reviews.

Only 2 reviews met all 10 methodologic criteria;
the median number of criteria fulfilled was one
(Figure). Nineteen (12%) of the review articles
were described as “meta-analysis,” “systematic re-
view,” or “overview” in the title or abstract; 12 of
these 19 articles were published in high-impact jour-
nals. A higher proportion of these articles met the
methodologic criteria (Appendix Table); the com-
parisons for all but criterion 6 were statistically sig-
nificant, even after adjustment for journal of publi-
cation (P <0.005 for all comparisons). Although
there was significant heterogeneity among journals
(P <0.005 for criteria 1 to 5, 7, and 8), review
articles published in high-impact journals did not
meet methodologic criteria more frequently than
those published in other journals (Table). Exclusion
of the reviews from one journal with methodologic
scores that were significantly lower than the rest
(P <0.001 for all comparisons) resolved much of
the interjournal heterogeneity and revealed that re-
views published in the remaining high-impact jour-
nals more often met some (but not all) of the
methodologic criteria (Table).

The 44 articles that described how evidence was
located used the following sources (which were not
mutually exclusive): MEDLINE (42 articles), hand
search of reference lists from published studies or
review articles (30 articles), other electronic data-
bases (14 articles), contact with experts in the field
(10 articles), hand search of relevant journals (7
articles), and contact with the pharmaceutical indus-
try (5 articles). Of the 22 reviews that included a
description of the electronic search strategy, the
search was restricted to English-language publica-
tions in 11.

Of the 111 reviews in which treatment recom-
mendations were made, a median of 3 therapies
(range, 1 to 23 therapies) were discussed. The 16
meta-analyses that included treatment recommenda-
tions were more focused, examining a median of 1
therapy (range, 1 to 6 therapies). The scientific basis
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Table. Comparison of Methods Used in 1996 Review Articles, by Journal Impact Factor*
Criterion Reviews in High- Reviews in Lower- Proportional Difference Proportional Difference
Impact Journals Impact Journals (95% CI)t without Outliert
(n = 106) (n =52)
n (%)
1. The review addressed a focused clinical question 34 (32) 0(38) —0.06 (—0.22 t0 0.10) 0.16 (—0.04 to 0.36)
2. The method of locating evidence was described 32 (30) 12 (23) 0.07 (—0.08 t0 0.22) 0.47 (0.27 t0 0.67)
3. Explicit criteria were used to select studies 15(14) 7 (13) 0.01(=0.111t00.13) 0.20(0.04 to 0.36)
4. The methodologic validity or quality of the included
studies was assessed 8(8) 6(12) —0.04 (—0.13 to 0.05) 0.05 (—0.09 to 0.19)
5. Assessments of studies were reproducible (that is, they
were done by more than one reviewer) 13(12) 5(10) 0.02 (—0.08 t0 0.12) 0.18 (0.03 t0 0.33)
6. Directives for future research initiatives were proposed 41 (39 20 (38) 0.01(—0.151t00.17) 0.08 (—0.12 t0 0.28)
In reviews that included treatment recommendationss§:
7. Sources of heterogeneity (clinical or study design) in
existing data were addressed 7 (22) —0.12 (—0.26 t0 0.02) —0.01(—0.21t0 0.19)
8. Quantitative synthesis of existing data was done 15(19) 8 (25) —0.06 (—0.231t0 0.11) 0.08 (—0.14 t0 0.30)
9. The major clinically relevant outcomes (benefits and
harms) were considered 27 (34) 11 (34) 0(—0.19t0 0.19) —0.01(—0.241t0 0.22)
10. The generalizability of existing data was addressed 9(11) 4(13) —0.02 (-0.15t0 0.11) 0.05(-0.12t0 0.22)
11. Randomized clinical trials were cited as support for
treatment recommendations 32 (41) 18 (56) —0.15 (—0.35 to 0.05) —0.04 (—0.28 to 0.20)
12. An estimate of treatment effect was provided 30 (38) 23(72) —0.38(—0.59to —0.17) —0.08 (—0.31t0 0.15)
13. The treatment effect was expressed as:
Relative risk or relative risk reduction 11(14) 10(31) —0.17 (—0.33 to —0.01) —0.16 (—0.36 to 0.04)
Odds ratio 3(4) 5(16) —0.12 (—0.22 to —0.02) —0.07 (—0.23 t0 0.09)
Absolute risk reduction 2(3) 2 (6) —0.03 (—0.11 to 0.05) 0(—=0.12t00.12)
Number needed to treat 1(1) 0 0.01 (—0.03 to 0.05) 0.03 (—0.04 to 0.10)
None of the above 13(16) 6(19) —0.03(—0.181t00.12) 0.11(=0.10t0 0.32)
14. The precision of the treatment effect (confidence
interval) was given 11(14) 7 (22) —0.08 (—0.23 t0 0.07) 0.05 (—0.16 t0 0.26)
15. The costs of the treatment options were considered 0 0.09 (—0.01t0 0.19) 0.09 (—0.02 t0 0.20)

* High-impact journals had an impact score = 5.

t Differences between proportions of reviews published in high-impact journals and those published in lower-impact journals that met each criterion. Negative values mean that the
criterion was more often met by articles in lower-impact journals; positive values mean that the criterion was more often met by articles in high-impact journals.
+ Differences between proportions of reviews published in high-impact journals and those published in lower-impact journals after exclusion of all articles from one journal with

methodologic scores significantly lower than those from the other journals.

§ Includes 79 reviews from high-impact journals and 32 reviews from lower-impact journals.

of these recommendations is outlined in the last five
criteria of the Appendix Table.

Discussion

In summary, only a minority of the review arti-
cles published in six widely read general medical
journals specified rigorous, systematic methods of
identifying, evaluating, and synthesizing the evi-
dence, thereby raising concerns about the validity of
their conclusions and recommendations (11). Fur-
thermore, although most review articles made rec-
ommendations for therapeutic options, their clinical
relevance may be limited: Only one third discussed
benefits and harms of the treatment options, only
6% mentioned the relative or absolute costs of the
various options, less than half provided an estimate
of the anticipated treatment effect, and very few
presented the results in clinically relevant formats
that would be easily understood by clinicians.

Although there is still substantial room for im-
provement, these results do represent progress from
the situation in 1985-1986 (Appendix Table). A
higher proportion of recently published reviews
specify how the evidence was identified and synthe-
sized. This same pattern was observed in a recent

study of oncology review articles published in a
single journal between 1983 and 1995 (12). Simi-
larly, our findings for meta-analyses published in
these journals in 1996 are consistent with contem-
poraneous investigations in other fields and repre-
sent substantial improvement over the state of af-
fairs in the mid-1980s (13, 14).

Our study had several potential limitations. First,
the authors of articles in which systematic methods
were not specified may have used such methods but
not reported them (or the journal may have re-
moved the details of the methods in prepublica-
tion). However, preliminary evidence suggests that
there is little difference between the conduct of
studies and their published methods (7, 15). In
other words, “if what was done is not reported,
there is a good chance that it was not done rigor-
ously” (7). Second, our finding that meta-analyses
are more scientifically rigorous than other reviews
may be seen as tautological because the criteria
used in this study may be used by meta-analysts in
performing their studies. However, meta-analysts
disagree over some issues of methodology, and pub-
lished meta-analyses often vary in the quality of
their reports (13). Third, the practical importance of
the methodologic flaws identified in these reviews is
difficult to ascertain. We lack empirical evidence
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that reviews with explicit, systematic methods yield
results closer to the truth, but it is known that
nonsystematic reviews are more prone to random
and systematic errors and often provide conflicting
summaries of the evidence (6, 16). Although meta-
analyses may also provide conflicting results, closer
examination of their explicit methods sections more
readily allows resolution of discordant conclusions
(17). Our conclusions are based on reviews from
only 6 journals, thereby raising concerns about the
generalizability of our results; however, these jour-
nals are all widely read and were selected from the
12 general medical journals identified as “core jour-
nals” for ACP Journal Club. Thus, we believe that
our results are generalizable for the general medical
reader. Finally, it must be recognized that only the
first 10 criteria in the Appendix Table have been
empirically validated; because the remaining 5 cri-
teria are opinion-based, they may not adequately
reflect or measure the scientific basis for treatment
recommendations.

We recognize that there is heterogeneity in re-
view article types and that for the many gray areas
in medicine where strong evidence is lacking, nar-
rative review articles can provide useful guidance
for the clinician (18). However, because biased re-
ports can lead to inappropriate estimates of treat-

Appendix Table.

ment effects (19, 20), the reports of reviews should
be as free of bias as possible and narrative reviews
should be held to the same standards as primary
research reports or systematic reviews. In the words
of Oxman and colleagues (8), “The fact that a re-
view article is published in a peer reviewed journal,
even a prestigious one, is no guarantee of scientific
quality.” Our findings reveal some improvement
over the situation in the mid-1980s, but it is impor-
tant to emphasize that only a minority of published
reviews are based on rigorous, systematic methods.
Preliminary evidence suggests that the use of ex-
plicit criteria in the conduct of reviews (such as
those used in the Cochrane Collaboration) may en-
hance scientific quality (12, 14); we therefore call
for more attention to rigorous methods on the part
of authors and editors of review articles. Only by
such vigilance will review articles “accomplish the
task of advancing scientific knowledge” (4).

From University of Oxford, Oxford, United Kingdom; University
of Alberta, Edmonton, Alberta, Canada; University of Ottawa,
Loeb Health Research Institute, and The Thomas C. Chalmers
Centre for Systematic Reviews, Children’s Hospital of Eastern
Ontario Research Institute, Ottawa, Otario, Canada; University
of Toronto, Toronto, Ontario, Canada; and Audie L. Murphy
Veterans Affairs Hospital, San Antonio, Texas.

Methods Specified in Review Articles Published in 1985-1986 and 1996

Criterion 1985-1986 Review Articles 1996 Review Articles 1996 Meta-Analyses
(n = 50)* (n = 158) (n =19t
n (%)
1. The review addressed a focused clinical question 40 (80) 54 (34) 18 (95)
2. The method of locating evidence was described+ 1(2) 44 (28) 18 (95)
3. Explicit criteria were used to select studies 1(2) 22 (14) 13 (68)
4. The methodologic validity or quality of the included studies was assessed 1(2) 14 (9) 13 (68)
5. Assessments of studies were reproducible (that is, they were done by
more than one reviewer) 18(11) 14 (74)
6. Directives for future research initiatives were proposed 21(42) 10 (53)
In reviews that included treatment recommendationss§:
7. Sources of heterogeneity (clinical or study design) in existing data
were addressed Not assessed 15 (14) 12 (75)
8. Quantitative synthesis of existing data was done 3(6) 23 (21) 16 (100)
9. The major clinically relevant outcomes (benefits and harms) were
considered Not assessed 38 (34) 10 (63)
10. The generalizability of existing data was addressed Not assessed 13(12) 5(31)
11. Randomized clinical trials were cited as support for treatment
recommendations Not assessed 50 (45) 15 (94)
12. An estimate of treatment effect was provided Not assessed 53 (48) 16 (100)
13. The treatment effect was expressed as: Not assessed
Relative risk or relative risk reduction 21(19) 7 (44)
QOdds ratio 8(7) 3(19)
Absolute risk reduction 4 (4) 2(13)
Number needed to treat 1(1) 1(6)
None of the above|| 19(17) 3(19)
14. The precision of the treatment effect estimate (confidence interval)
was given Not assessed 18 (16) 14 (74)
15. The costs of the treatment options were considered Not assessed 7 (6) 1(6)

* Adapted from reference 4.

t The 19 meta-analyses include articles described as “meta-analyses,” “systematic reviews,” or “overviews” and represent a subset of the 158 review articles from 1996.
¥ This criterion was considered to be fulfilled only if the article described where the evidence was retrieved from (electronic databases, contact with experts, contact with pharmaceutical

industry, or hand search of journals or personal files).
§ Includes 111 review articles from 1996 and 16 meta-analyses.

|l Includes treatment effects expressed as incremental changes in surrogate outcomes (such as reduction in blood pressure expressed as mm Hg or reduction in serum cholesterol level
expressed as mmol/L) or changes in survival curves or cure rates without reference to contemporaneous controls.
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