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This study was a laboratory simulation of the double-blind clinical
study in which inactive control drugs are described as "identical
matching placebos." For five of six drug categories, subjects simu-
lating experimenters or patients significantly (P \m=le\.001) differ-
entiated active drug from placebo based on physical characteristics
of the medications. Thus, many of the identical matching placebos
were not in fact identical but were different from the active drug in
physical properties such as texture, color, and thickness.

The results suggest that the assumption that "identical matching
placebos" as used in a study should be tested by preliminary com-

parison of the placebo with the active drug. Major recommendations
are that active drug and control be administered as capsules, that re-
search assistants be minimally aware of the experimental design of
the study, that the Federal Drug Administration or National insti-
tutes of Health formulate standard capsules for use in controlled
clinical evaluation studies, and that the placebo contain active in-
gredients to mimic the side effects of the active drug.

In double-blind clinical drug studies, neither patients,
investigators, nor clinicians should know which pa¬

tients are assigned to treatment with the active drug to
be evaluated or the placebo control.13 An essential prin¬
ciple of the double-blind procedure is that the active and
inactive medication be matched to each other as closely as

possible in such properties as vehicle, size, color, etching,
texture, taste, dissolvability, and possibly even the pat¬
tern of side effects.112 These considerations underlie the
customary statement in double-blind studies that "an
identical matching placebo" was used as a control. In our

experience doing six double-blind studies, research assist¬
ants noticed that the active drugs could be distinguished
from the placebos by small differences in physical proper¬
ties. The purpose of this study is to demonstrate that
drugs and placebos differed significantly in their physical
appearances so that they could be differentiated by partic¬
ipants in a double-blind study.

't
Methods

The subjects in this study were 52 first-year medical students,
spouses, laboratory assistants, nurses, and secretaries in the
Cornell University Medical College community. Thirty-two of

these subjects were designated the patient-simulated group, and
were given the following instructions: This is a study of the drug
categories that will be used in a controlled evaluation of psy-
chochemotherapeutic drugs. There are six tablets in the plastic
container before you. Examine the tablets and decide whether
they are all of one type or of two types. If you decide that the tab¬
lets are all of one type, place them in one of the empty plastic
medicine cups. If you decide that the tablets are of two types,
place tablets of each type in separate medicine cups. If you have
decided that the tablets were of two types, describe the reason(s)
for your decision.

The first four drug categories contained three active and three
placebos in each of the categories: (1) minor tranquilizer, (2) minor
tranquilizer, (3) major tranquilizer, and (4) antidepressant. Cate¬
gory 5 contained six pink antidepressant capsules consisting of
two antidepressants of one type, two antidepressants of another
type, and two placebos. The instructions were modified slightly for
category 5 to indicate that there might be one, two, or three types
of capsules. The six bottles of liquid medication in category 6 con¬

tained three bottles of a red liquid cherry-flavored antidepressant
and three bottles of a matching liquid placebo. The instructions
were similar except that subjects were instructed to pour the liq¬
uid medication into six plastic cups and to discriminate between
samples as instructed for the tablets.

Twenty additional subjects comprised the experimenter-simu¬
lated group. In many double-blind studies research assistants, un¬

like patients, are aware that both active and inactive medication
are included in the design of the study. The experimenter-simu¬
lated group were given the previously described instructions, but
were also told that there were definitely two (or three) drug types
in each of the six drug categories.

We noticed the following differences between active and inac¬
tive drugs in each of the six drug categories used in the study.

1. Minor Tranquilizer (Pressed White Tablet).-The differences
were subtle and included texture (placebo was more granular),
etching (placebo had sharper edges), and color (active drug was

whiter).
2. Minor Tranquilizer (Pressed Yellow Tablet).—In addition to the

subtle differences described above for the minor tranquilizer, the
color of the active tablet was a brighter yellow.

3. Major Tranquilizer (Pressed White Tablet).—In addition to
subtle differences in the texture and color, the active medication
was at least 50% thicker than the placebo.

4. Antidepressant (Coated Yellow Tablet).-Subtle differences in¬
cluded brighter yellow color for the active drug, and the placebo
had sharper edges.

5. Antidepressant A, Antidepressant  (Powder in Pink Capsules).—
Differences were not detectable except that the placebo capsule
floated in water.
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Percent Correct Differentiation of Active Drug From
"Identical Matching Placebo"

Drug No. %
Patient-Simulated Group

1. Minor tranquilizer 6 19 25.8*
2. Minor tranquilizer 12 36 125.0*
3. Major tranquilizer 26 82 646.0*
4. Antidepressant 6 19_25.8*
5. Antidepressant A &  
6. Antidepressant 32 100 992.0*

Experimenter-Simulated Group
1. Minor tranquilizer 18 90 477.0*
2. Minor tranquilizer 17 85 424.0*
3. Major tranquilizer 17 85 424.0*
4. Antidepressant 18 90 477.0*
5. Antidepressant A &  
6. Antidepressant_20 100_594.0*

*  <.001

6. Antidepressant (Red Liquid).—The placebo was clearly a deep
maroon color, while the active drug was a light red.

The differences noted by us and their degrees of subtlety were

supported by the results.

Analysis of Data

Correct or incorrect separation of drugs by subjects was

determined by objective methods such as measurement of
pH, protein content, and so on. A correct response con¬

sisted of separating all active medications from all inac¬
tive medications. Any other response was incorrect. In al¬
most every case, if a subject did not detect a difference, no
further attempt was made to separate the tablets and all
subjects who perceived differences correctly separated the
medication.

Chi square analyses were used to determine statistical
significance. A subject in the patient-simulated group, be¬
having in a random manner, could form groups of three
plus three, four plus two, five plus one, or not separate the
medications at all. Summing the random ways to form
groups yields (10 + 15 + 6 + 1) possibilities. Random
groups for subjects in the experimenter-simulated group
could yield the same previously described possibilities ex¬

cept for not separating the drugs at all, thus yielding 31
possibilities.

Results
Our expectations were confirmed (Table). The patient-

simulated group was able to differentiate between active
drug and placebo significantly better then chance for all
drug categories except for the pink antidepressant cap¬
sules. Even better differentiation was achieved by the ex¬

perimenter-simulated group, although this group also
failed to differentiate among the pink capsules. The dif¬
ference in success rate between the two groups is ac¬
counted for by the additional information the experi¬
menter-simulated group received that different types of
medication were definitely present.

The percent correct differentiation for the six groups of
medications paralleled the degrees of subtlety or obvious¬
ness noted by us. A few subjects also tasted the medica¬
tions as a means of discrimination. The active medica-

tions, in contrast to the placebos, definitely numbed the
tongue.

Our results indicate that placebo and active medication
used in double-blind clinical trials have to be carefully for¬
mulated and matched so that research assistants and pa¬
tients will be unable to detect physical differences. Though
patients in a study given only active drug or placebo could
not make such a distinction, those in crossover studies
would be able to do so. Such differentiation by patient and
treating and research staff could nullify the basic premise
of the double-blind procedure, rendering it nonblind, and,
in effect, an uncontrolled study.4·8

Comment
The results of this study suggest that capsules can be

made more easily identical and matching than pressed or
coated tablets or liquid medication, and should be used as

the vehicle for drug and placebo administration in double-
blind studies.

Personnel associated with a double-blind study should
have no contact with the medication except for possible
dispensing in closed containers. Only personnel without
patient contact should be engaged in counts of returned
medication, if this is a part of the research design, or per¬
sonnel in the pharmacy separate from the study should
dispense medication.

Differentiation between drugs and placebos used in
double-blind studies can be minimized if personnel associ¬
ated with the treatment of patients are unaware of the
experimental design.

The Federal Drug Administration or National Insti¬
tutes of Health should formulate standard capsules for use
in controlled clinical studies. These capsules should be
matched in all physical characteristics and should contain
active ingredients to mimic the side effects of the active
drug.
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