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Users’ guide to detecting misleading claims in clinical
research reports

Victor M Montori, Roman Jaeschke, Holger | Schiinemann, Mohit Bhandari, Jan L Brozek,
P J Devereaux, Gordon H Guyatt

Plenty of advice is available to help readers identify studies with weak methods, but would you be
able to identify misleading claims in a report of a well conducted study?

Science is often not objective.'" Emotional investment
in particular ideas and personal interest in academic
success may lead investigators to overemphasise the
importance of their findings and the quality of their
work. Even more serious conflicts arise when for-profit
organisations, including pharmaceutical companies,
provide funds for research and consulting, conduct
data management and analyses, and write reports on
behalf of the investigators.

Although guides to help recognise methodological

weaknesses that may introduce bias are now widely
available,” * these criteria do not protect readers against
misleading interpretations of methodologically sound

Guide to avoid being misled by biased
presentation and interpretation of data

1. Read only the Methods and Results sections; bypass
the Discussion section

2. Read the abstract reported in evidence based
secondary publications

3. Beware faulty comparators

4. Beware composite endpoints

5. Beware small treatment effects

6. Beware subgroup analyses

BM] VOLUME 329 6 NOVEMBER 2004

bmj.com

studies. In this article, we present a guide that provides
clinicians with tools to defend against biased inferences
from research studies (box).

Read methods and results only

The discussion section of research reports often offers
inferences that differ from those a dispassionate reader
would draw from the methods and results.' The table
gives details of two systematic reviews summarising a

similar set of randomised trials assessing the effect of

albumin for fluid resuscitation. The trials included in
both reviews were small and methodologically weak,
and their results are heterogeneous. Both the reviews
provide point estimates suggesting that albumin may
increase mortality and confidence intervals that
include the possibility of a considerable increase in
mortality. Nevertheless, one set of authors took a
strong position that albumin is dangerous, the other
that it is not. Their positions were consistent with the
interests of funders of their reviews.”

This is not an idiosyncratic example. Systematic

examinations of the relation between funding and

B

Illustrative examples and references wi1-w15 are on bmj.com
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conclusions have found that the odds of recommend-
ing an experimental drug as treatment of choice
increases fivefold with for-profit organisation funding
(odds ratio 5.3, 95% confidence interval 2.0 to 14.4)
compared with not-for-profit funding).’

If editors insisted that discussion sections of
original articles included a systematic review of the rel-
evant literature, this first pointer would no longer be
relevant. However, few original trial reports include
systematic reviews,” and this may not change in the
foreseeable future.

To follow this advice, readers must be able to make
sense of the methods and results. Fortunately, clinicians
can access many educational materials to acquire skills
in interpreting studies’ designs and their findings.* *

Read the abstract reported in
pre-appraised resources

Secondary journals, such as the ACP Journal Club,
FEvidence-Based Medicine, and FEvidence-Based Menital
Health, publish structured abstracts produced by a team
of clinicians and methodologists. These abstracts often
include critical information about the research
methods (allocation concealment, blinding, complete-
ness of follow up) omitted from the original papers.*
The conclusions of this “secondary” abstract are the
product of critical appraisal by people without
competing financial or personal interests.

The objectivity and methodological sophistication
of those preparing the independent structured
abstracts will often provide additional value for
clinicians. For example, substantial discrepancies occur
between the full report of the PROGRESS trial and
the abstract in ACP jJournal Club* ™" The title of the

original publication describes the study as testing “A
perindopril-based blood pressure lowering regimen”
and reports that the perindopril regimen resulted in a
28% relative risk reduction in the risk of recurrent
stroke (95% confidence interval 17-38%)."" The ACP
Journal Club abstract and its commentary identified the
publication as describing two parallel but separate ran-
domised placebo controlled trials including about
6100 patients with a history of stroke or transient
ischaemic attack:

® In one trial, patients were randomised to receive
perindopril or placebo, and active treatment had no
appreciable effect on stroke (relative risk reduc-
tion=>5%, 95% confidence interval —19% to 23%).

® In the second trial, patients were allocated to receive
perindopril plus indapamide or double placebo. Com-
bined treatment resulted in a 43% relative risk
reduction (30% to 54%) in recurrent stroke.

The ACP Journal Club commentary notes that the
authors disagree with the interpretation of the publica-
tion as reporting two separate trials (which explains
why it is difficult for even the knowledgeable reader to
get a clear picture of the design from the original
publication).

Beware faulty comparators

Several systematic reviews have shown that industry
funded studies typically yield larger treatment effects
than not-for-profit funded studies.” " One likely expla-
nation is choice of comparators." Researchers with an
interest in a positive result may choose a placebo com-
parator rather than an alternative drug with proved
effectiveness. For instance, in a study of 136 trials of
new treatments for multiple myeloma, 60% of studies
funded by for-profit organisations, but only 21% of
trials funded by not-for-profit organisations, compared
their new interventions against placebo or no
treatment.” Box A on bmj.com gives other examples.

When reading reports of randomised trials,
clinicians should ask themselves: “Should the compa-
rator have been another active agent rather than
placebo; if investigators chose an active comparator,
was the dose, formulation, and administration regimen
optimal?”

Beware composite end points

Investigators often use composite end points to
enhance the statistical efficiency of clinical trials. Prob-
lems in the interpretation of these trials arise when
composite end points include component outcomes to
which patients attribute very different importance—for
example, the primary outcome in a trial of irbesartan v

Comparison of two systematic reviews of albumin for fluid resuscitation

Wilkes, 2001w1

Alderson, 2002w2

Funding body

Plasma Proteins Therapeutic Association NHS

Trials included

42 short term trials reporting mortality

31 short term trials reporting mortality

Overall difference in mortality between albumin and 1.11 (0.95 to 1.28) 1.52 (1.17 to 1.99)
crystalloid (relative risk, 95% Cl)
Difference in burns patients 1.76 (0.97 to 3.17) 2.4 (1.11 t0 5.19)

Interests of funding body

Promotes access to and reimbursement for the use

Pays for use of albumin

of albumin

Authors’ conclusions

Results “should serve to allay concerns regarding the
safety of albumin”

Recommend banning use of albumin outside
rigorously conducted randomised controlled trials
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placebo for diabetic nephropathy was a composite end
point including death, end stage renal disease, and
doubling of serum creatinine concentration.” Prob-
lems may also arise when the most important end
point occurs infrequently or when the apparent effect
on component end points differs. Thus, the reported
effect on “important cardiovascular end points” may
reflect mostly the effect of treatment on angina rather
than on mortality and non-fatal myocardial infarction
(see bmj.com for another example).

When the more important outcomes occur
infrequently, clinicians should focus on individual out-
comes rather than on composite end points. Under
these circumstances, inferences about the effect of
treatment on the more important end points (which,
because they occur infrequently will have very wide
confidence intervals) will be weak. In focusing on the
more reliable estimates of effects on the less important
outcomes, readers will see that, for instance, a putative
reduction in death, myocardial infarction, and revascu-
larisation is really just an effect on the frequency of
revascularisation."

Beware small treatment effects

Increasingly, investigators are conducting very large tri-
als to detect small treatment effects. Results suggest
small treatment effects when either the point estimate is
close to no effect (a relative or absolute risk reduction
close to 0; a relative risk or odds ratio close to 1) or the
confidence interval includes values close to no effect. In
one large trial, investigators randomly allocated just
over 6000 participants to receive angiotensin convert-
ing enzyme inhibitors or diuretics for hypertension and
concluded “initiation of antihypertensive treatment
involving ACE inhibitors in older subjects . .. seems to
lead to better outcomes than treatment with diuretic
agents.”"” In absolute terms, the difference between the
regimens was very small: there were 4.2 events per 100
patient years in the angiotensin converting enzyme
group and 4.6 events per 100 patient years in the
diuretic group. The relative risk reduction correspond-
ing to this absolute difference (11%) had an associated
95% confidence interval of — 1% to 21%.

Here, we have two reasons to doubt the importance
of the apparent difference between the two types of
antihypertensive drug. Firstly, the point estimate
suggests a very small absolute difference (0.4 events
per 100 patient years) and, secondly, the confidence
interval suggests it may have been even smaller—
indeed, there may have been no true difference at all.

When the absolute risk of adverse events in
untreated patients is low, the presentation may focus
on relative risk reduction and de-emphasise or ignore
absolute risk reduction. Other techniques for making
treatment effects seem large include misleading
graphical representations,” and using different time
frames to present harms and benefits (see box C on
bmj.com).

Beware subgroup analyses

Clinicians often wonder if a subgroup of patients will
achieve larger benefits when exposed to a particular
treatment. Because the play of chance can lead to
apparent but spurious differences in effects between
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Summary points

Many interests may influence researchers towards favourable
interpretation and presentation of their findings

Guides helping clinicians to identify weak studies that are open to
bias are available

Clinicians also need to be able to detect when authors of
methodologically strong studies make misleading claims

Six pointers to help clinicians avoid being misled are presented

subgroups, clinicians should be cautious about reports
of subgroup analyses.

In the trial of angiotensin converting enzyme
inhibitor versus diuretic based antihypertensive treat-
ment above, the complete conclusion reads “initiation
of antihypertensive treatment involving ACE inhibitors
in older subjects, particularly men, appears to lead to
better outcomes than treatment with diuretic agents.””
The possibility that effect differed by sex was not one of
a small number of prior hypotheses, and the size of the
difference in effect was small (relative risk reductions of
17% (95% confidence interval 3 to 29%) in men and
0% (—20% to 17%) in women).

The difference between the angiotensin converting
enzyme inhibitors and diuretics was significant in men
but not women. Investigators might use this fact to
argue for differences in the effect between men and
women. The real issue, however, is whether chance is a
sufficient explanation for the difference in effect
between women and men, and it is in this case. The P
value associated with the null hypothesis that the
underlying relative risk is identical in men and women
is 0.15. Thus, if there were no true difference in effect
between men and women, we would see apparent dif-
ferences of 17%, or greater, 15% of the time. Overall,
the inference that the effect differs in men satisfies only
one of seven criteria for a valid subgroup analysis."”

Clinicians may sometimes encounter parallel
examples when investigators discount effects of benefi-
cial treatments because of apparent lack of effects in
subgroups. Here, clinicians must ask themselves
whether there is strong evidence that patients in a sub-
group should be denied the beneficial treatment. The
answer will usually be “no.” In general, we advise clini-
cians to be sceptical concerning claims of differential
treatment effects in subgroups of patients.

Conclusion

We have presented six pointers to help clinicians pro-
tect themselves and their patients from potentially mis-
leading presentations and interpretations of research
findings. These strategies are unlikely to be foolproof.
Decreasing the dependence of the research endeavour
on for-profit funding, implementing a requirement for
mandatory registration of clinical trials, and instituting
more structured approaches to reviewing and report-
ing research" " may reduce biased reporting. At the
same time, it is likely that potentially misleading
reporting will always be with us, and the guide we have
presented will help clinicians to stay armed.
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Monitoring global health: time for new solutions
Christopher J L. Murray, Alan D Lopez, Suwit Wibulpolprasert

Improved global health monitoring requires new technologies and methods, strengthened national
capacity, norms and standards, and gold standard global reporting. The World Health Organization’s
many functions limit its capacity for global reporting, and a new global health monitoring
organisation is needed to provide independent gold standard health information to the world

Sound information on financial and human resources
invested in health, health interventions delivered to
people in need, and the impact of these efforts on peo-
ple’s health is critical for planning health systems,
implementing programmes, epidemic response, allo-
cating budgets for research and development, monitor-
ing progress, and evaluating what works and what does
not. Although all countries collect a wide range of
health information through registries, surveys, and
vital registration systems, huge gaps hinder our ability
to respond to global health challenges, which are
alarming at a time when global investments in AIDS,
tuberculosis, and malaria are increasing and when
there is renewed focus on health goals as exemplified
by the UN Millennium Declaration.'

The availability of valid, reliable, and comparable
health information to inform local, regional, national,
and global decisions can be furthered through four
interconnected efforts: improving the technology and
methods for population health measurement;
strengthening national capacity and motivating gov-

BMJ 2004:329:1096-100 ernments to collect and analyse useful health data;
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establishing global norms and standards for what are
the core health related measurements and how to
measure them; and reporting to the globe valid,
reliable, and comparable assessments of inputs, service
delivery, and achievements for health. Although many
challenges and initiatives are under way for the first
three of these components, the fourth area is currently
the weakest and getting worse, not better. We explore
the problem and the potential solution to global moni-
toring and evaluation and briefly review the other
three areas as necessary.

Technology and methods of health
measurement

For several critical measures of health, delivery of
interventions, and financial and human resources
including many millennium development goal indica-
tors, the current measurement technology is inad-
equate. Although validated methods have been
developed to measure child mortality through
household surveys in settings where vital registration is
incomplete or non-existent,”* no adequate method
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