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In their recent paper, Chow and Shao [1] proposed a method for analysing clinical data with
breached blindness, claiming that bias caused by knowledge of the identity of the treatment can
seriously distort statistical inference on therapeutic e�ects. Thus, they argued that adjustments
to statistical analyses should be made when the integrity of blinding is doubtful. However, if
blinding was a fundamentally essential requirement of the validity of studies, it would have
dramatic e�ects on medical research since no meaningful studies could be carried out on
cigarette smoking, rare side-e�ects of drugs, surgery, etc. The validity of Chow and Shao’s
argument is thus highly important.
First, identi�cation of treatment by subjective observation should not be considered merely

a nuisance, because in many cases the unambiguous purpose of physicians is to reduce the
subjective symptoms of patients. At the individual level, such e�ects can be investigated using
the ‘N =1’ type of trial in which breaching of blindness often is an important explicit outcome
[2, 3].
Second, there is no valid evidence indicating that the so-called placebo e�ect is large and

omnipresent. A recent meta-analysis of trials comparing placebo and no-treatment groups
found no placebo e�ect in studies that measured binary outcomes [4, 5]. In studies measuring
continuous outcomes, only those that measured pain found evidence of a placebo e�ect, but
it was quite small. Chow and Shao disregarded these negative empirical �ndings in arguing
that in general any knowledge of treatment may seriously distort statistical inference on the
treatment e�ect.
Chow and Shao brie�y discussed two old trials as examples of unreliable results caused

by breaching of blindness. The trial by Brownell and Stunkard focused on reducing weight
in obese women using an appetite suppressant [6]. Since dosage was adjusted according to
reports of side-e�ects, many study participants could obviously infer their treatment correctly
[6]. Chow and Shao speculated that the di�erence between the trial groups in loss of weight
might have been caused by the breached blindness, i.e. by the placebo e�ect [1]. However,
to evaluate the e�ect of believing, Brownell and Stunkard compared patients who believed
they were taking the drug with those who believed they were taking the placebo. These two
groups did not di�er, which is inconsistent with the placebo e�ect explanation. Furthermore,
pooling the results of eight trials comparing a placebo group to a no-treatment group found
no evidence that placebo would a�ect obesity [5]. These direct empirical comparisons refute
Chow and Shao’s indirect reasoning that the placebo e�ect might explain the �ndings of the
Brownell and Stunkard trial [6].
The other trial Chow and Shao cited focused on the e�ects of vitamin C on the common

cold. The Karlowski et al. trial lasted for 9 months and used 4 treatment arms [7], not 2 as
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stated by Chow and Shao [1]. Each participant received 2 kinds of capsule: prophylactic (each
day over the trial) and therapeutic (5 days during a cold). Ascorbic acid (3 g=day) was used in
the vitamin C capsules and lactose in the placebo capsules, a di�erent combination being ad-
ministered to each arm so that 3+3 g=day was the largest dose. Since lactose is sweet whereas
ascorbic acid is acidic, some participants apparently inferred their treatment by taste. After
the Karlowski trial was concluded, the participants were asked using a questionnaire which
capsules they thought they had been administered. There was strong bias in favour of correct
answers in the case of prophylactic capsules (P ¡ 10−6), but not in the case of therapeutic
capsules (P = 0:3). After this puzzling �nding, Karlowski carried out a subgroup analysis
by dividing participants into those who remained ‘blinded’ (guessed incorrectly) and those
who became ‘unblinded’ (guessed correctly) during the trial. In this analysis, all the bene�t of
vitamin C was restricted to the ‘unblinded’ participants, whereas no di�erences were observed
in the ‘blinded’ participants. Thus, Karlowski concluded that ‘the e�ects demonstrated might
be explained equally well by a break in the double blind’ [7]. Because the trial was initiated
as double-blind, this was such a spectacular conclusion that the Karlowski trial has been cited
as an example of the placebo e�ect in action by numerous clinical trialists including Chow
and Shao [1] and the CONSORT group [8].
However, the data reported are inconsistent with Karlowski’s ‘placebo explanation.’ Some

11 participants answered the type of therapeutic capsule correctly and some 56 the prophylac-
tic capsule [9]. Thus, assuming that the results are explained by the placebo e�ect, we would
expect the prophylactic capsules to be substantially more e�ective than the therapeutic cap-
sules. However, the prophylactic capsules were 34 per cent less e�ective than the therapeutic
capsules in all study participants (reduction in cold duration by −0:48 and −0:73 days per
episode) and 75 per cent less e�ective in ‘unblinded’ participants (−0:75 and −3:0 days) [9].
The greater bene�t from the therapeutic capsules is inconsistent with Karlowski’s ‘placebo
explanation,’ since there is no valid evidence that any participants inferred their therapeutic
capsules (P = 0:3) and, at most, only some 8 per cent did [9].
Furthermore, Karlowski et al. did not describe how they divided their participants into the

‘blinded’ and ‘unblinded’ subgroups. The two subgroups were treated as if they were com-
plementary, yet their sum does not equal all participants. In total, there were 105 common
cold episodes (42 per cent of all colds) missing from Karlowski’s subgroup analysis [9]. The
maximum e�ect of vitamin C on common cold duration in the ‘missing group’ was even
greater (−1:4 days; 6 vs 0 g=day [9]) than the maximum e�ect across the whole study popu-
lation (−1:22 days). Karlowski et al. did not mention the exclusion of the 105 episodes from
their subgroup analysis, nor did they o�er a rationalization for the greater than average bene�t
among the participants who were neither ‘blinded’ nor ‘unblinded.’ There are a number of
further logical inconsistencies with Karlowski’s ‘placebo explanation’ [9]. The re-analysis of
the Karlowski et al. trial was commented on but no valid counter-arguments were presented
[10, 11].
There has been a long-lasting popular belief that vitamin C is bene�cial against the com-

mon cold and subjective observation may thus a�ect the inference of treatment. In fact, the
‘inference from subjective observation’ concept was directly supported by the parallel report
of the Karlowski trial [12]. Among participants who had not tasted their prophylactic placebo
capsules, those who had colds during the trial tended to suspect they were being given placebo
(15 of 18 participants), whereas those who did not have colds tended to suspect vitamin C
(6 of 8 participants) (Fisher-P = 0:02). Evidently, a similar inference applies to the duration
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of colds, but this was not considered by Karlowski. In placebo-controlled trials vitamin C
has reduced the duration and severity of colds up to 20–50 per cent [13, 14] so that some
people may correctly infer from subjective observation whether they received vitamin C or
placebo. In such a case it is inappropriate to ‘adjust’ the results for ‘breached blindness’
because correct identi�cation may be caused by the physiological e�ects.
Finally, to understand the potentially false conclusions generated by the Chow and Shao

method better, let us consider a semi-realistic thought experiment. Let us assume we examine
the e�ect of penicillin on community-acquired pneumonia in 40 patients who are randomized
into two groups of identical size. Let half the pneumonia cases be caused by pneumococcus
and the other half by mycoplasma so that these are evenly distributed among the treatment
groups. Let us also assume that placebo-treated pneumonia (both pneumococcal and my-
coplasmal) lasts 10 days (SD 2 days), and penicillin shortens the duration of pneumococcal
pneumonia to 4 days (SD 2 days) but has no e�ect on mycoplasmal pneumonia. Finally, let us
assume that all patients guess the type of treatment (for simplicity there are no ‘don’t know’
answers), and all patients with pneumococcal pneumonia who were administered penicillin
correctly inferred their treatment from the rapid and dramatic bene�t, but all others guessed
correctly and incorrectly half and half.
With these semi-realistic assumptions we can calculate the interaction test according to the

Chow and Shao method, which leads to F(1 df ; 36 df )=8:57, corresponding to P=0:006. Ac-
cordingly, in this thought experiment the Chow and Shao method leads to the conclusion that
‘we cannot conclude that the treatment e�ect [of penicillin on pneumonia] is signi�cant’ [1, p.
1190] which is not a reasonable conclusion since we know from bacteriology and decades of
clinical experience that penicillin is an e�ective therapy for pneumococcal pneumonia which
covers a large proportion of community-acquired pneumonia [15]. Furthermore, in the pres-
ence of interaction, Chow and Shao proposed subgroup analyses of participants with correct
and incorrect guesses. In this example, penicillin-treated patients with incorrect guesses consist
of 5 patients with mycoplasmal pneumonia, whereas placebo-treated patients with incorrect
guesses consist of 5 patients with mycoplasmal and 5 with pneumococcal pneumonia. Thus,
while the purpose of randomization is to produce balanced groups, subgroup analysis based
on guessing the treatment can lead to grossly unbalanced groups when the treatment does
have physiological e�ects. Obviously, if the proposed method of analysis leads to a false
conclusion in such well-established therapy, it is not generally useful. The lack of validity
of Chow and Shao’s argument for the pivotal role of blinding in medical studies is highly
signi�cant for epidemiologists, toxicologists, surgeons, and many others.
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AUTHORS’ REPLY

Analysis of clinincal data with breached blindness, Statistics in Medicine
2004; 23:1185–1193

Our responses to the comments in Hemila’s letter to the editor are in the order of the appear-
ance of the comments in the letter.
First, we believe that we did not claim that identi�cation of treatment by subjective obser-

vation should be considered as a nuisance.
Second, placebo e�ect often exists in a clinical trial where subjective assessment is used.

Several negative empirical �ndings cannot prove that breaching blindness does not distort
statistical inference.
For the weight reducing example by Brownnell and Stunkard, we are very surprised to see

that Hemila did not carefully read our paper before writing his letter. In Section 2 of our
paper, we conclude with a high signi�cance level that the blindness is not preserved in this
example. But this does not mean the di�erence between the trial groups in loss of weight
is caused by the breached blindness. A further study was given in Section 4 of our paper.
When the guessing factor is constructed using guessing correctly or not, the conclusion in our
paper is that the treatment e�ect is signi�cant, regardless of whether the e�ect of guessing
factor is signi�cant or not. By the way, we think that comparing patients who believed they
were taking the drug with those who believed they were taking the placebo, as described by
Hemila, is not a correct way of assessing the treatment e�ect.
For the other example from Karlowski et al. (prophylactic), all we did in our paper is

to �nd out that the blindness is not preserved. We did not do any further analysis because
the original data were not available to us. However, we still receive criticisms from Hemila,
because he thinks that showing that the blindness is not preserved is the same as claiming a
placebo e�ect. How can we be inconsistent (or consistent) with Karlowski’s analysis if we
actually did not do any analysis?
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