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^ j |ds ratios revisited
:rjur:EBA|Note denouncing odds ra-

:•:A^^Rs) as a means of communica-
:• •;^ii;to:tJinicians of the size of effect
•'". interventions in clinical studies (1)
;;e^ked.the following strong responses
.•|flth.:sonie notable scholars. In this
.exchange of letters, OR and RR (rela-

'•• tivejrisk) are 2 ways of describing the
êffects of therapy; the latter is some-

."tiroes subtracted from 1.0 and re-
ported as an RRR (relative risk re-

,;: ductipb) :(see Glossary).

, To :the.Editors: In recommending the
. : relative risk in preference to the odds
•/or.-jog-odds ratio, Sackett and col-
...leagues (I) are in danger of sacrific-
ing ifuth on the altar of presumed
ielevance and simplicity. In popula-
tionsin which the background risk is
variable, effects that are constant on
the:Jog-odds scale will vaiy on the
relative-risk scale, invoking danger of
distortion if one conveys effects on the
relative-risk scale. Further, the com-
position of the study population is
often very different from that of the
target population, so that scales on
which the results from one can trans-
fer to the other are extremely impor-
tant.

Consider an example: A bron-
chodilator may produce an improve-
ment of 20% in FEVj, although the
patient's usual FEVj may be 2, 2.5, or
3 litres. If this variation exists, it is
pointless to report the improvement
as 0.5 litres, even if FEV2 is the clini-
cally relevant scale and even if die av-
erage patient has an FEVi of 2,5 litres.
This value will only apply to the av-
erage patient and is wrong when ap-
plied to others.

Can it really be that with our abun-
dant computing power we can still be
recommending distorting measures
on the grounds of their simplicity?

Stephen Serin
University College

London, England, UK

To the Editors: Clinicians and statisti-
cians both strive for simple summa-
ries of their data. Simplicity may
include finding an index of risk that
approximates the data in a variety of
circumstances or in different studies.
The choice should be based on data
and should not be made for math-
ematical convenience. Measures such
as RR and OR differ in definition and
hence in numerical value. Thus, re-
jection of OR because it may not
"agree" with RR is unjustified.

One should separate the issues of
statistical evaluation of data from that
of risk communication to clinicians
and patients. Several factors favour the
OR. First, it cannot predict impossible
event probabilities (< 0 or > 1), but RR
and risk differences (RDs) models can
do so. Second, conclusions using RR
differ (artifactually) when risk is mea-
sured as either a positive outcome
(e.g., survival) or a negative outcome
(e.g., death) but not so for ORs (or
RDs). Third, an OR arises naturally
when patient subgroups with cumu-
lative normal outcome probabilities
are compared and when diagnostic
tests are evaluated. In turn, the nor-
mal distribution has a strong theoreti-
cal and empirical foundation.

This said, numerical evaluation of
constant RR, OR, and RD models
suggests that they differ little, unless
a wide range of outcome probabilities
is involved. Thus, it may be difficult
to discern a superior measure in a
given set of data.

Stephen Walter
McMaster University

Hamilton, Ontario, Canada

To the Editors: What are the charac-
teristics that a measure of the differ-
ence between the treatment risk and
control risk should have? A measure
needs to be interpretable and statis-
tically sound in terms of bias and
variance as well as robust against per-
turbations. The difference of propor-

tions (RD) is readily interpreted and
unbiased, but its variance is unstable
because it is a function of the un-
known population parameters; it is
reasonably robust against perturba-
tions. The OR is not readily interpret-
able, it is a biased estimate of the
population OR, its variance is un-
stable, and it is sensitive to small
counts. The RR is thought to be
readily interpretable but is most of-
ten misinterpreted. It is a biased esti-
mate, its variance is unstable, it is
sensitive to small counts, and its range
is not well calibrated- Furthermore,
it can lead to inconsistent interpreta-
tions because the RR for dying is
unrelated to the RR for surviving,
whereas in all other measures consid-
ered, t!ie risk comparisons for dying
or surviving are simply related. A
measure not often considered is the
arcsine transform of a proportion.
Because its scale is not a familiar one,
it is not readily interpretable. It is a
biased estimate, its variance is stable,
and it is robust with respect to small
perturbations.

Of these four measures, I would
argue that the RD and the arcsine
transformation are preferable, the
tradeoff between the 2 being bias ver-
sus variance stability. Neither is sen-
sitive to small perturbations or small
cell counts, and both have consistent
interpretations. I prefer ORs third,
and argue that RRs have fundamen-
tal flaws as a measure.

Ingram Olkin
Stanford University

Stanford, California, USA

Author response: While agreeing that
we must never "sacrifice truth on the
altar of relevance and simplicity," we
remain unconvinced by the argu-
ments, particularly because none are
supported by empirical data. Al-
though we concur with Walter's sug-
gestion that it could be illuminating
to examine whether ORs or RRs are
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more consistent among prognostic
groups within a trial (or meta-analy-
sis), this is rarely done and hardly
serves as a justification for reporting
their results as ORs. Moreover, be-
cause he admits that a clear preference
for RR or OR would emerge only in
a few trials examined on this basis, we
return to our original thesis: ORs are
confusing to clinicians, cannot gen-
erate the corresponding NNTs in a
fashion that is easily calculated at the
bedside, and ought to be replaced (or
at least accompanied) by RRRs in
clinical reports.

The asymmetry noted for the RR
is easily avoided by standardising re-
porting so that an RR < 1 represents

a desirable outcome. We doubt that
clinicians perceive ORs of 0.25 and 4
as being equally extreme, even though
they are.

If the OR is often incorrectly in-
terpreted as an RR, this provides fur-
ther support for the RR as the
preferred measure. We are puzzled by
Olkin's suggestion that the RR is
"most often misinterpreted" and still
favour the RR (or, better still, the
RRR) unless there is clear evidence
that it is inappropriate in a particular
trial.

Finally, we would suggest that in-
vestigators use different measures for
analysis and for presentation. For ex-
ample, even when the OR is used for

analysis, the RRR is clearly preferable .J
for presentation when the control i;
event rate is high (e.g., > 40%). Such 'X.
situations are quite common. ;••

Douglas Airman •••••
Jonathan Decks .

Centre for Statistics in Medicine
Oxford, England, UK .•

David Sackett ••. •
NHS Centre for Evidence-Based Medicine •

Oxford, England, UK v
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