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Poor-Quality Medical Research

What Can Journals Do?

Douglas G. Altman, DSc

HERE 1S CONSIDERABLE EVI-

dence that many published re-

ports of randomized con-

trolled trials (RCTs) are poor
or even wrong, despite their clear im-
portance.! The results of several re-
views of published trials are briefly sum-
marized in TABLE 1. Poor methodology
and reporting are widespread.

Similar problems afflict other study
types. A review of 308 phase 2 trials in
cancer (295 of which were single-arm
studies) found that 250 (81%) did notre-
portanidentifiable statistical design. Fur-
ther, positive findings were reported in
48% of designed studies but 70% of stud-
ies with no reported design (P=.003).?
Of 40 molecular genetics articles pub-
lished in leading general medical journals,
15 (38%) failed to meet at least 2 of 7
methodological standards. The authors
wrote: “Withoutsuitable attention to fun-
damental methodological standards, the
expected benefits of molecular genetic
testing may not be achieved.”

In recent years, systematic reviews
have become common. In these, all reli-
able evidence relating to a clinical ques-
tion is sought, systematically appraised,
and, if suitable, combined statistically in
ameta-analysis.’ A key component isan
assessment of the methodological qual-
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The aim of medical research is to advance scientific knowledge and hence—
directly or indirectly—lead to improvements in the treatment and preven-
tion of disease. Each research project should continue systematically from
previous research and feed into future research. Each project should con-
tribute beneficially to a slowly evolving body of research. A study should
not mislead; otherwise it could adversely affect clinical practice and future
research. In 1994 | observed that research papers commonly contain meth-
odological errors, report results selectively, and draw unjustified conclu-
sions. Here | revisit the topic and suggest how journal editors can help.
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www.jama.com

ity of the individual (primary) studies.®
Reviewers often conclude that the avail-
able evidence is of poor scientific qual-
ity,"® sometimes leading to heated debate
about interpretation.’

General reviews also find much to be
concerned about. Serious statistical er-
rors were found in 40% of 164 articles
published in a psychiatry journal'® and
in 19% of 145 articles published in an
obstetrics and gynecology journal. 1
suspect that many basic errors have be-
come less common, but statistics has be-
come more complex, and there is evi-
dence of frequent misapplication of
newer advanced techniques.'?

Also, when interpreting a study, read-
ers need to know how it relates to ex-
isting knowledge. Many authors inter-
pret their findings narrowly, failing to

(Reprinted) JAMA, June 5, 2002—Vol 287, No. 21

either identify previous studies or place
their findings in the context of those
previous studies.

Why Are There So Many

Errors in Medical Articles?

Errors in published research articles in-

dicate poor research that has survived the

peer-review process. But the problems

arise earlier, so a more important ques-

tion is, Why are submitted articles poor?
Much research is done without the

benefit of anyone with adequate train-

ing in quantitative methods."* Many in-
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Table 1. Summary of Empirical Evidence of Prevalence of Methodological Problems

in Published Reports of Randomized Trials™

Deficiency

Evidence

Failing to specify eligibility criteria

25% of 364 reports in surgery journals

Not reporting an adequate method
for generating random numbers

68% of 206 reports in obstetrics and gynecology
journals; 52% of 80 reports in general medical

journals

Not reporting the mechanism used
to allocate interventions

89% of 196 reports in rheumatoid arthritis journals; 48%
of 206 reports in obstetrics and gynecology journals;

44% of 80 reports in general medical journals

Failing to state whether blinding was

51% of 506 reports in cystic fibrosis journals; 33% of

used 196 reports in rheumatoid arthritis journals;
38% of 68 reports in dermatology journals

Incorrect analysis of multiple
observations

63% of 196 reports in rheumatoid arthritis journals

Inadequate information on harmful
consequences of interventions

61% of 192 reports in 7 medical areas

Incorrect method of comparison of
subgroups

58% of 50 reports in general journals

*Data from Altman et al.?

]
Table 2. Time Limit on Submitting Letters
Commenting on Published Articles

Time Word

Journal Limit, wk  Limit
Annals of Internal Medicine 6 300
BMJ 4 400
CMAJ 8 250
JAMA 4 400
Lancet 8 500
New England 4 250

Journal of Medicine

vestigators are not professional research-
ers; they are primarily clinicians. . . . [I]f
they had any training in research meth-
ods it was usually a single course in sta-
tistics in the first or second year of their
degree, before they really appreciated
how important rigorous research meth-
ods are in order to do good science.”®
Also, training in statistics often focuses
on data analysis, an emphasis rein-
forced by several statistics textbooks, of-
ten by nonstatisticians, in which design
issues are not addressed.'® Yet study de-
sign is a crucial element of education in
research methods and appropriately
forms a key aspect of training in critical
appraisal generally and evidence-based
medicine in particular.'”®

A contributory reason is inadequate
review by research ethics committees
(institutional review boards). Such re-
view should detect studies with impor-
tant flaws in design but clearly often
fails to do so. Unfortunately, commit-
tees tend to use a narrow interpreta-
tion of ethics that downplays scien-
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tific quality, despite the clear ethical
implications of allowing research that
is not scientifically valid."

A further issue is the copying of in-
correct or inappropriate methods. Once
incorrect procedures become com-
mon, it can be hard to stop them from
spreading through the medical litera-
ture like a genetic mutation. Many edi-
tors have wrestled with the problem of
authors objecting to a reviewer’s criti-
cism on the grounds that the same meth-
ods have appeared in previous articles,
quite possibly by the same authors in the
same journal. Examples of incorrect
practices that persist despite published
warnings include using the correlation
to compare 2 methods of measure-
ment,”® using significance tests to com-
pare baseline characteristics in random-
ized trials,”' conducting multiple tests
of data recorded at multiple times,?? and
ignoring the clustering in the design and
analysis of cluster randomized trials.”

Peer review can and should weed out
serious methodological errors. How-
ever, expert methodological input is in
short supply. Only a third of high-
impact journals reported statistical re-
view of all published manuscripts.?* The
vast majority of research is published
in low-impact journals where peer re-
view is undoubtedly less thorough.

Postpublication Peer Review

Many readers seem to assume that ar-
ticles published in peer-reviewed jour-

nals are scientifically sound, despite
much evidence to the contrary. Itis im-
portant, therefore, that misleading work
be identified after publication.

As Gehlbach?® noted, “[t]he ultimate
interpretation and decision about the
value of an article rests with the reader.”
Recent draft recommendations from the
World Association of Medical Editors say
that “[e]ditors should promote self-
correction in science and participate in
efforts to improve the practice of scien-
tific investigation by . . . publishing cor-
rections, retractions, and letters critical
of articles published in their own jour-
nal.”*® Although journals do publish cor-
respondence, there are weaknesses in the
way they do so. Most obviously, editors
select which letters to publish.

Editors should give special atten-
tion to letters making criticisms of
methodology. They should do one of
the following: satisfy themselves (per-
haps by having the letter peer re-
viewed) that the criticisms are un-
founded or unimportant, agree to
publish the letter and invite the au-
thors to respond, or invite a response
from the authors and then decide
whether to publish. Letters should not
be rejected because of previously pub-
lished correspondence (making differ-
ent points) or lack of space.

Time limitation on correspondence
denies readers the opportunity to draw
attention to methodological deficien-
cies. TABLE 2 shows the current rules of
6 general medical journals. In effect, there
isastatute of limitations by which authors
of articles in these journals are immune
to disclosure of methodological weak-
nesses once some arbitrary (short) period
has elapsed, which cannot be right.

None of these journals suggests that
there are exceptions, but from personal
experience, at least 3 of them have occa-
sionally published letters received beyond
the stated time limit. The BMJ recently
published a letter pointing out errors in
an article published 6 years earlier. In it,
Bland commented: “Potentially incor-
rect conclusions, based on faulty analy-
sis, should not be allowed to remain in
the literature to be cited uncritically by
others.”” A time limit discourages poten-
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tial postpublication peer review; poten-
tial correspondents will surely be deterred
by the unambiguous cutoff. Journals with
such a policy should reconsider.

Afewjournals (eg, BMJ and the CMAJ)
have rapid publication of correspondence
on their Web pages. All (or most) letters
are published, and there is no apparent
time limit. Noris there the same limit on
length asin print journals (Table 2). Elec-
tronic letters are linked to the original
publication and are relatively easily ac-
cessed. Itis remarkable and disappoint-
ing thatas yet so few journals have such
acapability. Restricting the facility to cur-
rentsubscribers, as currently done by Neu-
rology and Pediatrics, is inadequate. A
weakness yet to be resolved is the absence
of pressure onauthors to respond to criti-
cisms.”® For such journals there is uncer-
tainty about which version is definitive.
Although the BMJ considers bmj.com to
be the definitive version,” only the let-
ters that appear in the print journal are
indexed on MEDLINE.

What Journal Editors Can Do
Authors and editors should have the
same goals: the advancement of scien-
tific understanding and improvement in
the treatment and prevention of dis-
ease. Poor research is the fault of au-
thors, not journals. Poor research meth-
ods, unnecessary research, redundant or
duplicate publication, thinly sliced study
results, selective reporting, and scien-
tific fraud, as well as a general tendency
to inflate the importance of the results,
should all be resisted vigorously. All
could be less likely if research were not
a career necessity for physicians.

Rather than abandon peer review, as
some have suggested, journals should
work to strengthen it. In particular,
methodological review should be imple-
mented much more widely. It will never
be possible to eliminate misleading
studies, but our imperfect peer-review
system is a safeguard without which the
quality of published research would be
lower.
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Journals can also help improve the
literature by requiring the full and trans-
parent reporting of research. Guide-
lines have been developed for RCTs,*
systematic reviews and meta-analyses
of RCTs?! and observational studies,*
and studies of diagnostic tests,*® and
other initiatives are under way. Edi-
tors should continue to be involved in
the development of reporting recom-
mendations and explicitly require au-
thors to follow them.

Journals can enable and encourage the
publication of research protocols.>*3¢
They can use their Web pages to pub-
lish extended versions of articles. They
should also enable and encourage pub-
lication of the raw data used in medical
research articles (eg, Clinical Chemistry
and Neurology). If journals are willing to
publish data, they should explicitly sug-
gest this possibility to authors.

Acknowledgment: | thank lain Chalmers, DSc, and a
reviewer for helpful suggestions.
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