Original Contributions

THE JOURNAL of the
American Medical Association

March 22/29, 1985 Vot 253, No. 12

Assessment of Double-blindness at the

Conclusion of the 3-B

Robert P. By.ington, PhD; J. David Curb, MD, MPH; Margaret E. Mattson, PhD,
for the 8-Blocker Heart Attack Trial Research Group

® At the conclusion of a double-blinded, randomized clinical trial of
propranolol hydrochloride, but before unblinding, the patients and clinic
personnel were asked to guess the treatment group assignment of each
patient. While 79.9% of the patients receiving propranolo!l correctly identi- -
fied their treatment group assignment, 57.2% of the patients receiving
placebo incorrectly guessed that they were also in the propranolol group. No
-specific mechanism was identified to explain why more patients receiving
propranolol were better able to guess their group assignment. Clinic
physicians correctly identified the group assignment of 69.9% of the patients
receiving propranolol and 68.8% of the patients receiving placebo. Clinic
coordinators correctly identified the group assignment of 67.1% of the
patients receiving propranolol and 70.6% of the patients receiving placebo.
For clinic personnel, heart rate level and heart rate change seem to be the
mechanisms erhployed to identify their patients’ treatment assignment.

(JAMA 1985;253:1733-1736)

THE ELIMINATION, or at least the
reduction, of bias is a primary
objective in the design of a clinical
trial. Blinded designs can help to

gators from influencing how they
behave. Although a double-blinded
design is the preferable type of design
in almost all placebo-controlled clini-
cal trials, it is not always possible.
For example, agents with known and
fairly specific pharmacologic effects,
such as S-blocking agents, present
special problems for double-blinded
trial designs. When such agents are
employed, the blindness of the trial
may be questioned.

For editorial comment
see p 1782.

meet this objective by preventing the
conscious or subconscious prejudices
of the study patients and/or investi-
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This is a report of an analysis
examing this question in a double-
blinded trial of propranolol hydro-
chloride, the §-Blocker Heart Attack
Trial (BHAT).

METHODS

The BHAT was a multicentered, double-
blinded, randomized, placebo-controlled
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locker Heart Attack Trial

trial designed to test the efficacy of the

B-blocker propranolol in reducing mortali-
ty during a two- to four-year period in
post-myacardial infarction (MI) patients.
Men and women, aged 30 through 69 years
old, were eligible for enrollment into the
BHAT five to 2! days after hospital

-admission for an acute MI. During a

two-year period, 3,837 patients were ran-
domized into the trial: 1,916 into the
propranolol group and 1,921 into the place-
bo group. All patients were followed up at
regular visits for 12 to 40 months (mean,
25 months). Because of the demonstrated
benefit of propranolol treatment, the trial
was terminated nine months ahead of
schedule. The design of the trial, the
baseline characteristics of the patients,
and the primary results of the trial are
described elsewhere.™

All study medications, propranolol or
placebo, were made to look identical. How-
ever, propranolol has many known pharma-
cophysiological effects, some of which may
be detected without special tests by clinic
personnel and patients. This made true
blinding difficult. For example, in many
patients the drug lowers heart rate and
blood pressure,” two parameters that
were to be routinely measured during the
course of the trial. Other side effects
associated with propranolol treatment
include fatigue, nightmares, and depres-
sion.” These were known and accepted at
the beginning of the study as unavoidable
consequences of the nature of the drug.
However, the decision was made to con-
duct a double-blinded trial because indi-
vidual variations in response and the
likelihood of physiological changes in at
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least some of the placebo participants
because of nondrug factors made it less
likely that the clinic personnel” and
patients could be certain of treatment
group assignment in individual cases.

At the conclusion of the trial, after the
final interview and physical examination
were completed but before the . patients
and clinic personnel were unblinded, the
patients were asked the following ques-
tions: “What treatment do you think you
were prescribed in this study? (A) I am
certain I was prescribed propranolol; (B) 1
think I was probably prescribed proprano-
lol; {(C) I have absolutely no idea which

_ medication I was assigned; (D) I think I
was probably prescribed placebo; (E) I am

certain I was prescribed placebo. If you

answered the above as, ‘I have absoclutely

no idea which medication I was assigned,’
which medication would you guess? (A)
" propranolol; (B) placebo.”

The BHAT clinic personnel (ie, the
- patient’s clinic physician and the clinic
coordinator) were asked to state their
opinion in a similar manner. The patient,
-physician, and clinic coordinator answered

these blindness questions in private and .

without knowledge of the others’ re-
sponses. Each patient’s form was sealed in
an envelope and sent directly to the coor-
dinating center for the trial.

This present analysis examined the per-
ception of treatment group assignment by
both the BHAT patients and clinic péerson-
nel v the patients’ actual treatment group
assignments. Patient characteristics asso-
ciated with correct and incorrect guessing
were sought. Because of the large number

of subgroup analyses conducted with the.

BHAT data and the probability of finding
a statistically significant difference by
chance alone, we are not reporting tests of
significance.

RESULTS

Blindness data were obtained from
1,649 propranolol patients (93% of the
propranolol group survivors) and
from 1,581 placebo patients (or 91%
of the placebo group survivors). Table
1 gives the frequency distribution of
the initial responses given by the
BHAT patients. Of the propranolol
group patients, 63.6% either were
certain that they were in the propran-
olol group or believed it was probable
that they were in this group. Among
the 26.3% of the propranclol patients
who first stated that they did not
know their treatment group assign-
ment, 62% correctly guessed that
they were receiving propranolol when
pressed to take a guess (Table 1,
bottom half). When these patients are
combined with the patients who
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- Table {.—Percent Frequency Distribution of Patients’
“Perception of Treatment Group Assignment
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Table 2.—Patients’ Mean Heart Rates (Beats/ min)
. by Actual Treatment Group Assignment and Guesses of Treatment Group Asa:gnment i

either were certain or felt it was
probable that they were receiving
propranolol, a total of 79.9% of the
propranolol group patients correctly
guessed or had some sort of feeling
for their treatment group assign-
ment. .
Although 26.5% of the placebo
group patients either were certain or
felt it was probable that they were in

- the placebo group, 40.7% incorrectly
felt that they were in the propranolol

group (Table 1, top half), Further-
more, slightly more placebo group
patients initially stated that they did
not know their treatment group

" assignment compared with proprano-

lol-group patients (32.8% v 26.3%).
When these placebo patients were
asked in the second question to guess
their assignment, slightly more than
50% of them still incorrectly guessed
propranolol, while only 39% guessed
placebo (Table 1, bottom half). When
the responses to the two questions

were combined, 57.2% of the placebo .

group patients incorrectly guessed
that they were receiving propranolol.
This contrasts with the 33.3% who
correctly guessed their group assign-
ment.

Certam subgroups of the proprano]
lol ‘and placebo- groups were better
able to correctly identify their treat-
ment group assignment than weré
- other subgroups. Among the propran~
olol group patients, when the cer-

tain” and “probable” answers are
combined, men were slightly better':
identifiers of their treatment group
assignment than were women (65% v
56%), as were those patients who
were employed (65% v 59% for the
unemployed), those who were mamedA
(66% v 54% for the unmarried), and
those with at least a high school
education (72% v 58% for those with
no high school diploma). Among the
placebo group patients, patients
younger than 60 years were slightly
better identifiers of their group
assignment than were those aged 60
years and older (28% v 24% ), as were
those who were employed (20% v 18%
for the unemployed), those with at_
least a full high school education

(34% v 21% for those with no high

school diploma), and those with no MI;
prior to the BHAT MI (27% v 22% for
those with a prior MI). No subgroup

of placebo group patients had at least

50% of the patients correctly guess-
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Table 3.—Percent Frequency Distribution of Physicians’ and Clinic Coordinators’
Perception of Patients’ Treatment Group Assignment
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heart rate and level of certainty for
elther treatment group.

Compared\vxth their patients, the
BHAT clinic personnel were better
able to differentiate the patients
receiving propranolol and placebo.
The frequency distributions of the
guesses made by the patients’ BHAT
physician and clinic coordinator are
given in Table 3. .

Physicians - correctly identified
60.6% of the patients receiving pro-
pranolol, and the coordinators cor-

" rectly identified 52.2%. When pressed
to take a guess about the treatment
group assignment of those whom they

;xg then' treatment group.

o specific purported side effect of
pranolol was identified to explain
y the patients receiving proprano-
were better identifiers of their
atment group assignment than.
ré the patients receiving placebo. -
ring the follow-up period, patients
o correctly guessed their treat-
nt group assignment had, com-
‘ed with patients who incorrectly
issed, similar rates of fatigue,
htmares, hallucxnatlons and de-
ssion. -

Jowever, propranolol group pa-
ats who correctly guessed their
atment group assxgnment had low-
mean heart rates at six months
m did those who guessed incorrect-
(Table 2). Also, the more certain
; propranolol group patients were
it they were receiving the 8-block-
‘the lower were their mean heart
es. This relationship between six-
nth heart rate angd level of cer- -
nty was not seen ip the placebo
mp patients at all. There was no
ong association between baseline

pranolol was still the most common
response for both physicians and
coordinators, 51% and 55%, respec-
tively. When these guesses were com-
bined, the patterns of treatment
group identification were similar for
both physicians and coordinators,
with more than two thirds of the
patients receiving propranolol being
correctly identified (69.9% by physi-
cians and 67.1% by coordinators).
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initially had no opinion about, pro- -
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Physicians and coordinators also
correctly identified more than half of
the patients receiving placebo, 56.8%
and 52.1%, respectively (Table 3).
When pressed to take a guess about
the treatment group assignment of
those about whom they initially had
no opinion, 57% of the physicians and
62% of the coordinators correctly
guessed placebo. When these guesses
are added to those they already had
an opinion about, again more than
two thirds of the patients receiving
placebo were correctly identified
(68.8% by physicians and 70.6% by
coordinators).’

The mechanism by which the high
proportions of correct treatment

. group identifications were made ap-

pears to be through the observation
of the heart rate level after six
months of treatment and/or the
reduction of heart rate level from
that at the time of the baseline
examination. As shown in Table 4
(top half), for both physicians and
coordinators, the patients receiving
propranolol correctly identified as
such had much lower mean heart
rates at six months than did the
patients incorrectly identified as re-
ceiving placebo. The former patients
also experienced a greater reduction
in mean heart rate level from that at
the time of the baseline examination.
A gradient of certainty exists, in that
the more certain the clinic staff were
that a patient was receiving propran-
olol, the lower was the six-month
heart rate level and the greater was
the reduction in heart rate level from
baseline examination to six months.
These differences also existed at the
time of baseline examination, before
the patients were even randomized,
although the differences were not as
great as they were at six months. = -

The corresponding data for the pla-
cebo group patients are given in Table
4 (bottom half). Again, for both phy-
sicians and coordinators, the patients
receiving placebo incorrectly identi-
fied as patients receiving propranolol
had lower mean heart rates at six
months as well as a greater reduction
in heart rate than did the patients
correctly 1dentlﬁed as recexvmg pla-
cebo. ‘

COMMENT

Propranolol is known to reduce
heart rate.** Given this effect, the
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results of the guesses by the clinic
personnel are not surprising. How-

- ever, because during the course of the =~

trial there were no group differences
in drug and visit compliance or in the
prescription of concomitant therapy,’
the ability of the personnel to correct-
ly identify treatment group assign-
ment did not appear to have influ-
enced the successful conduct of the
trial. Also, if clinic personnel were
completely unblinded, it would be
expected that their guesses would
-have been correct 100% of the time. If
-the trial were completely blinded, it
would be expected by chance that the
guesses would have been correct 50%
of the time. In the BHAT, the staff
correctly guessed at levels in between
‘these two extremes.- . - .

"The pattern of treatment group
ldentxﬁcatlon was not as clear for the
_patients. Most patients, regardless of
.actual treatment assignment, guessed
that they were prescribed proprano-

lol. The mechanism for this could not.

be determined but could be a reflec-
tion of “wishful thinking.” :

- Only a few double-blinded clinical
.trials report the success or failure of
blinding. If reported at all, the assess-
ment of blindness is usually noted in
three or four sentences in-the pri-

mary report of the trial*" Others

reports that specifically deal with
blindness concentrate on how the
active and placebo agents were simi-

lar or dissimilar. Usually this type of

report is restricted to the physical
-description and/or the taste of the
agents."

- This report is dxfferent from most
other reports because the agent under
study, propranolol, has pronounced
pharmacophysiological effects that
are easily measured. The active

agents in other studies often did not ~

have pronounced and/or easily mea-
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sured characteristics. For example, in

another double-blinded, placebo-con-"

trolled clinical trial of post-MI pa-
tients, aspirin was the studied agent.
In an analysis of patient blindness at
the conclusion of that trial,” it was
found that 46.7% of the true aspirin
group patients correctly guessed that
they were taking aspirin and that
434% of the true placebo group
patients correctly guessed that they
were taking placebo. These figures
wcontrast with the 63.6% correct pro-

-pranolol guesses and 26.5% correct
"placebo guesses in the BHAT. As
another example, at the conclusion of

a clinical trial of cholestyramine res-
in given to asymptomatic hypercho-
lesterolemic men, it was reported that

-.56.0% of the treatment group and

'54.6% of the placebo group correctly

" identified their treatment assign-

ment. Similarly, clinic personnel in
that study correctly identified 55.2%
of the patients receiving cholestyram-
ine and 52.9% of the patients receiv-

. ing placebo.”

In summary, double-blindness was

not fully achieved in the BHAT. The:

clinic personnels’ observation of the
patients’ heart rate level and/or
heart rate level change appears to

- have been at least partly responsible
for the correct identification of treat- -

ment group. Although ideal blindness
‘was not achieved, this did not appear
to influence the successful conduct of
the trial because during the course of
the trial there were no group differ-
ences in drug and visit compliance
and in the use of concomitant thera-

py.

This- research was performed pursuant to
contract NO1-HV-7-2948 with the National
Heart, Lung, and Blood Institute.

The BHAT Research Group included the fol-
lowing principal investigators:
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