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UNBIASED RESEARCH AND THE HUMAN SPIRIT:
THE CHALLENGES

OF RANDOMIZED CONTROLLED TRIALS

Kenneth F Schulz, PhD, MBA
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Klein and associates' conscientious and thoughtful re-

port on the relation between physician beliefs and
the use of episiotomy (see pages 769 to 779 in this issue)
augments their earlier work on episiotomy and postpar-
tum outcomes."2 Their results constitute a persuasive ar-

gument for more restricted use of episiotomy. Their
studies also present fascinating methodologic implica-
tions.

The original study' was a randomized controlled trial
(RCT). Unfortunately, its usefulness was compromised
by poor physician compliance with the trial protocol.
Depending upon the random allocation of patients to

the "treatment" or "control" study arms, contributing
physicians were to have followed a policy of either lib-
eral or restrictive use of episiotomy. However, Klein and

associates detected that many did not alter their use of
episiotomy as required and employed episiotomy ap-

proximately 90% of the time for participants in either
trial arm. Not surprisingly, the culprits tumed out to be
those who viewed episiotomy favourably.

Advances in health care depend upon the knowledge
gained from unbiased studies. Because RCTs provide the
only hope of eliminating selection biases from investiga-
tions, they serve as the foundation for advancing med-
ical science.

However, Klein and associates' work exemplifies an-

other side of RCTs: they are anathema to the human
spirit. Researchers need to realize that, given the oppor-

tunity, trial implementers will frequently subvert the in-
tended aims of random assignment. Subversion can be
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prevented or deflected, however, with painstaking atten-
tion to design and implementation.

THE BEST-LAID PLANS

Klein and associates are to be commended for their
fine work. First, they executed an intention-to-treat
analysis of their RCT They termed further nonrandom-
ized comparisons "post-hoc cohort" analyses and the
present study an "exploratory and hypothesis-generating
exercise." They appear to have analysed and reported
their results responsibly.

Their RCT was, however, seriously affected by physi-
cian noncompliance with the randomly assigned ther-
apy. Physicians who viewed episiotomy favourably or
very favourably performed the procedure with similar
frequencies regardless of the trial arm to which the par-
ticipants had been assigned. Obviously, trials in which
so much therapeutic contamination occurs are of limited
value. Hence, Klein and associates subjected their results
to further research and analysis. Because the results of
their post-hoc studies are perhaps more meaningful than
those of the original trial, one might surmise that doing
an RCT under such circumstances wastes time, energy
and money. Why not just begin with a nonrandomized,
observational study?

Part of the answer resides in the fact that the investi-
gators did not expect to encounter such levels of non-
compliance. This point aside, however, we should be
circumspect about reflex reactions to nonrandomized
studies. They have certain characteristics that lead to bi-
ases of some degree. Moreover, lack of empirical re-
search into the quality standards for observational stud-
ies makes their conduct and interpretation fraught with
difficulty. In contrast, RCTs are demonstrably less sus-
ceptible to bias than nonrandomized studies3"0 and ap-
ply quality standards that have been extensively evalu-
ated.347-20 Granted, observational studies are useful and
necessary when an RCT proves impossible. When RCTs
are feasible, however, they should be preferred. The
conditions under which Klein and associates conducted
their trial strained the limits of feasibility.

NONCOMPLIANCE AND ALLOCATION
CONCEALMENT

Selection bias could have been introduced into Klein
and associates' trial through the manipulation of assign-
ments. The physicians who viewed episiotomy more
favourably decided more frequently not to randomly as-
sign certain participants, who had been enrolled, to a
study arm."2 Did they have knowledge of the next as-
signment that led to the decision not to allocate partici-
pants who, from the physicians' point of view, would

have been allocated to the "wrong" group? Moreover,
did knowledge of the next assignment lead physicians to
direct some participants to a "desired" group? Who
would doubt those possibilities, given the performance
of some physicians once the participants had been allo-
cated?

Whether selection bias of this kind is introduced
hinges largely upon the adequacy of the random-alloca-
tion process. Random allocation in a trial should involve
both generating an unpredictable assignment sequence
and concealing that sequence until participants are actu-
ally allocated. Many medical researchers inaccurately re-
gard the sequence-generating process as "random alloca-
tion" and overlook the allocation concealment process,
which is perhaps the more important of the two.'3 Allo-
cation concealment should prevent anyone involved in
the trial from having foreknowledge of a treatment as-
signment up to the point of allocation.'4 Crucially, con-
cealment prevents those who admit patients to a trial
from knowing the upcoming assignments.

Breaches of allocation concealment probably happen
more often than we suspect. Only about one quarter of
trials report even the most minimal of allocation con-
cealment procedures. 4,6 Moreover, my colleagues and I
have found that trials in which the allocation sequence
had been inadequately concealed yielded larger esti-
mates of treatment effects (odds ratios were exaggerated
by 30% to 40% on average) compared with trials in
which authors reported adequate allocation conceal-
ment.'3 This result provides empiric evidence of bias in
trials with inadequate allocation concealment. Further-
more, many residents and junior faculty will admit to de-
ciphering, or witnessing someone else deciphering, an
assignment scheme.2 Although most published RCTs
probably provide reliable results, I believe allocation
breaches to be more than a rare occurrence.

Klein and associates' description of allocation con-
cealment' surpassed the concealment descriptions pro-
vided in most of the reports my colleagues and I have re-
viewed. 4,6 Yet they used envelopes that arguably are, in
general, susceptible to deciphering.22" The envelopes
were opaque, sequentially numbered, and contained in-
structions printed on opaque cards."' The opaque en-
velopes and opaque cards would have effectively pre-
vented transillumination of the envelopes, a frequently
cited problem.2' However, Klein and associates did not

specify that the envelopes were sealed, and unsealed en-

velopes have led to deciphering in other trials.2
Even with adequate concealment, some deciphering of

sequences can occur. Klein and associates' trial could not

be blinded, and thus the assignments became known after
allocation. Unblinded treatments, in particular, require an

unpredictable assignment sequence. If a sequence is pre-
dictable (e.g., following an ABAB pattern or consisting of
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short, fixed blocks), a sequence can be deduced from the
order of the past assignments, and physicians can foresee
all or some of the upcoming assignments.

Because Klein and associates did not report how they
generated the assignment sequence we do not know
whether it was unpredictable.' A random-number table
or generator should have played a role. We may perhaps
infer that some form of blocking was used, since "study
envelopes were prepared separately by parity in each
hospital." If the blocks were of fixed size, and especially
if they were small (six patients or fewer), the sequence
may have been too predictable. In this case, the block
size could have been deciphered and selection bias in-
troduced, whatever the effectiveness of the allocation
concealment.

Although these considerations may appear picayune,
seemingly trivial issues have been implicated in the sabo-
taging of trials.2 The methodologic details of random
assignment require diligent attention. I presume that the
assignment envelopes in Klein and associates' trial were
sealed. Given the other potential problems with alloca-
tion concealment and sequence generation, however, I
do not know, and perhaps the investigators themselves
do not know, whether their assignment sequence was
partly deciphered. My guess is that any biases that en-
tered their trial favoured episiotomy. If this is the case, it
only strengthens their conclusions as to the lack of ben-
efit of episiotomy.

NONCOMPLIANCE AND THE HUMAN SPIRIT

Klein and associates' problems with physician non-
compliance and other examples'" of assignment manipu-
lation in clinical trials are manifestations of a larger con-
flict: namely, the scientific community's need to obtain
unbiased data from an inherently biased source - hu-
man beings. Unfortunately, RCTs are anathema to the
human spirit. Whereas practitioners understand in theo-
retic terms the need for unbiased research, once they are
engaged in a trial they may find it too difficult to main-
tain a dispassionate stance. They may "know" what treat-
ment works better for patients and so want certain pa-
tients to benefit from that particular therapy; or they
may want the results of a study to confirm what they al-
ready believe. Those who fail to comply with an assign-
ment scheme do not necessarily have sinister motives:
many subversions may reflect simple curiosity rather
than scientific malevolence. Furthermore, practitioners
involved in conducting a trial that does not have proper
procedures for sequence generation and allocation con-
cealment may find the challenge of deciphering the allo-
cation scheme irrestible. Whatever the motivation, the
effect is the same if the introduction of bias invalidates
the comparisons made in the trial.

MINIMIZING THE EFFECTS OF PHYSICIAN
NONCOMPLLANCE

How can more meaningful RCTs be conducted under
conditions of potential physician noncompliance? Klein
and associates suggest that random assignment of physi-
cians rather than patients (presumably on the basis of
their attitude toward episiotomy) might have been a vi-
able solution. Such an approach has promise, although it
would be subject to variability among physicians and
would answer a slightly different question. Nevertheless,
the additional variability would probably pale in com-
parison with the noncompliance that Klein and associ-
ates encountered. The results from such a trial would
likely provide clearer and more meaningful results than
those of the trial conducted.

Under the threat of physician noncompliance several
actions could increase the likelihood of obtaining reli-
able results. First, investigators could conduct prelimi-
nary research on whether physician compliance might
be a problem. The results of this preparatory work could
prompt changes to the trial design, foster enhancements
to trial implementation or scuttle the use of a random-
ized design. Second, investigators need to give partici-
pating physicians and other collaborators extensive
training in the trial protocol. Although this is frequently
done, investigators may not devote enough time and ef-
fort to protocol training. Third, investigators should ed-
ucate those involved in implementation on the funda-
mentals of RCT methodology. People who implement
trials sometimes undermine them without knowing it.2'
Last, more effort should be devoted to monitoring com-
pliance with the research protocol once allocation has
occurred. Recalcitrant contributors could be instructed
to adhere to the protocol or be excluded from further in-
volvement (although their data would be used in the
analysis up to that point, of course). This step would
have minimized the impact of noncompliance on Klein
and associates' results.

The type of monitoring I am espousing could be car-
ried out when data come into a central trial office.
None of these recommendations would entail expensive
on-site monitoring. Rather, I advocate that, in general,
trials be simplified in order to permit larger samples to
be used. Nevertheless, some on-site auditing may be
necessary.23

With regard to random allocation, we must acknowl-
edge the human factors that influence this important sci-
entific process. Educating those who implement trials in
the rationale for random allocation is an important first
step, but a surprisingly difficult one. Importantly, the sci-
entific community, particularly granting agencies and
journals, should insist upon adequate sequence genera-
tion, adequate allocation concealment and the reporting
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of both. 1,14,16,21 No excuse should be accepted for a failure
to meet these requirements.

If investigators use envelopes for allocation conceal-
ment, these should be sequentially numbered, opaque
and sealed. Moreover, the investigators should ensure
that the envelopes are opened sequentially, and only af-
ter they are inscribed with the participating patient's
name and other details.24 1 also recommend using pres-
sure-sensitive or carbon paper inside the envelope to
copy the details onto the allocation record and thus cre-
ate a valuable audit trail.

CONCLUSION

Are untoward, counterproductive human tendencies
sufficient reason to abandon RCTs? Quite the contrary:
these tendencies are what lie behind the need for ran-
dom allocation. We need to expand our use of RCTs.
Human inclinations simply make them a challenge to
implement properly. To avert any distortion of results,
researchers must erect methodologic barriers to prevent
or deflect bias; this requires assiduous and excruciating
attention to design, implementation and reporting.' 1-14,16
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