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Abstract

We studied the effect of suggestion and different instructions in a balanced placebo design. One hundred and

. fifty-nine subjects were randomized into a 2*4 factorial design. All subjects except a control group received a caffeine

placebo. Subjects were randomized to a condition which was identical to an earlier study, or received an information
about scientifically proven effects of caffeine (factor 1). The second factor varied instructions: subjects werc either
made to expect coffee, no coffee or were in a double blind condition and were told either coffee or placebo would be
applied. Dependent measures were blood pressure, heart rate, well-being and a cognitive task. There was one main
effect of the instruction factor (£ =0.03) on diastolic blood pressure, with the group ‘told caffeine’ reporting
significantly smaller decrease in diastolic blood pressure than controls and subjects in the double blind condition.
There were no other main effects on both the instruction or suggestion factor, and no interactions. Contrary to the
literature, mstruction effects were very small. This was apparently due to the fact that placebo-caffeine in the dose
used in this study — one cup of strong ‘coffec” — did not produce expectancy effects strong enough to affect the
parameters measured. It is concluded that the placebo—caffeine research paradigm is nat suitable for researching
instruction effects in Germany, and that reported effects should be reproduced with tighter controls. ® 2002 Elsevier
Science B.V, All rights reserved.
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1. Introduction

Expectations of substance-specific ctfects scem
to trigger many physiological and psychological
reactions (Kirsch, 1997). Morcover, these reac-
tions seem to be quite independent of the sub-
stance given. This has been extensively studied
using the so-called balanced placebo-design. In
this design, subjects receiving a test-substance or
a placebo are either informed that they are re-
ceiving this substance or placebo, or vice versa.
Thereby, effects of expectations can be separated
from drug effects. A review by Marlatt and Roh-
senow {1980) suggests that there are specific ef-
fects of the expectation to receive alcohol consis-
tent with the social stereotype. Subjects expecting
to consume alcohol but actually receiving an al-
cohol-placebo tend to be more aggressive, more
sexually aroused, consume more drinks and expe-
rience more craving, while the actual intake of
the equivalent of 0.1% alcohol does not produce
these effects. Cognitive and behavioral measures,
however, do not seem to be affected by expecta-
tions, but by the intake of the substance itself.
This result has been substantiated by a meta-
analysis {Hull and Bond, 1986), summarizing the
results of 36 studies. The authors found small but
significant effects of alcohol consumption and ex-
pectation to receive alcohol (alcohol g=0.18;
z = 5.1; expectation g = 0.08; z=2.03; whereby g
is Hedge's g, a difference of means standardized
with the pooled standard deviation and corrected
for study size (Hedges and Olkin, 1985). Interest-
ingly, no interactions occurred.

Studies on the effects of expectancies have
been also carried out in other areas (Cami et al.,
1991; Hughes et al., 1989; Kirsch and Rosadino,
1993; Fillmore and Vogel-Sprott, 1992; Fillmore
et al., 1994; Kirsch and Weixel, 1988; Lienert,
1955; Murray, 1988; Zwyghuizen-Doorenbos et
al., 1990). In all of these studies substantial ef-
fects of expectancies have been demonstrated.
The studies of Fillmore and Vogel-Sprott (1992}
and Fillmore et al. (1994) followed up the sugges-
tion of Hull and Bond (1986} and used only
one-half of the balanced placebo-design to study
the effect of expectancy of receiving caffeine:
apart from a natural history control group with no

experimental manipulation all groups received
placebo-coffee. The first of these studies showed
a significant c¢ffect of caffeine expectation on
motor function and well-being in subjects who
were instructed to espect caffeine. The second
experiment studied the interaction of drug-expec-
tations and contradictory instructions. Two groups
of subjects received a caffeine-placebo and the
instruction, coffee would either enhance or
diminish their functions, two groups received the
same instructions with an alcohol-piacebo, an-
other group served as a control group, receiving
no substance and no instruction. As expected,
there was an interaction between type of placebo
and instruction, Whereas subjects receiving caf-
feine placebo had clear-cut and better results on
a rotor pursuit task when instructed to expect
enhancement of function, subjects on alcohol
placebo did better when expecting a decrease of
function. These effects where significant against
the contrgl group. Obviously, instructions consis-
tent with the social stereotype — lLe. alcohol
diminishes cognitive function, caffeine arouses
and thereby enhances cognitive functions — pro-
duce these effects more easily than instructions
geared towards the opposite direction.

Kirsch and Weixel (1988) used the same ap-
proach, with a double-blind group added, with the
instruction that they might randomly and blindly
either receive caffeine or no caffeine. Apart from
that they employed different dosages of
caffeine-placebos together with the expectation of
caffeine. The measures were a rotor pursuit task,
reaction time, finger span, symbol substitution,
heart rate and blood pressure, well-being, as well
as the subjective probability of having received
caffeine. Five variables showed significant changes
in the experimental groups compared with the
control group that received no substance and no
expectancy manipulation: heart rate, diastolic
blood pressure, alertness, tension, and subjective
probability of having received caffeine. Moreover,
there were dose-dependent effects, While in the
open instruction group the effects were initially
stronger with higher doses and then leveled out,
in the double-blind condition effects were stronger
with higher doses. This led the authors to ques-
tion the validity of the double-blind paradigm for
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evaluating drugs in clinical trials. Lienert, using a
balanced placebo design already in 1955 in what
was probably the carlicst application of this de-
sign, found that positive suggestions of having
received caffeine could alter heart rate (Lienert,
1955).

Taken together, these studies seem to suggest:

1. a fairly clear-cut and consistent effect of the

expectancy to receive caffeine, even if no

caffeine is employed; caffeine expectancy

seems to improve well being, alertness and

cognitive functioning, raise blood pressure

and heart rate;

differential effects of double-blind adminis-

tration of a caffeine-placebo; and

3. significant effects against zero-controls in both
psychological and physiological variables, and
in behavioral variables as well,

2

Starting from these results, we had, in an ear-
lier study (Walach et al., 2001), tried to reproduce
these results in a 2*4-factorial design with 157
subjects. All subjects, except a control group,
received placebo-coffee. Two experimenters were
led to expect placebos either to produce physio-
logical effects or not (pro- vs. anti-placebe). Sub-
jects were either made to expect coffee, no coffee
or were in a double blind condition and were told
either coffee or placebo would be applied. De-
pendent measures were blood pressure, heart rate,
well-being and a cognitive task. There was one
main effect of the instruction factor (P =0.03)
with the group ‘told no caffeine’ reporting sig-
nificantly better well-being. There was one main
effect of the experimenter factor with subjects
instructed by experimenter ‘pro-placebo’ having
higher systolic blood pressure (P = 0,008). There
was one interaction with subjects instructed by
experimenter ‘pro-placebo’ to receive coffee doing
worse in the cognitive task than the rest. Subjects
instructed by experimenter ‘anti-placebo’ were
significantly less likely to believe the experimental
imstruction and mostly if they had been instructed
to receive coffee. Contrary to the literature we
could not show an effect of instruction, but an
effect of experimenters. This effect, however, was
due to personality differences, and not to the

mmformation given to experimenters. In order to
reproduce our own findings which contradict much
of the literature, and also to analyze this failure
to reproduce in more dectail, we conducted an-
other study with basically the same procedures
and design. In order to keep conditions as similar
as possible, we also used two hired experimenters
who were blind to the real purpose of the study
and to research hypotheses, who collected the
data and had contact with subjects. We used the
same instruction conditions as in the previous
study, Instead of varying information of the ex-
perimenters both experimenters received the
same information, However, we introduced an-
other factor: replication vs. suggestion. In one
condition — replication — subjects did not re-
ceive additional information. In the suggestion
condition, subjects received an additional infor-
mation leaflet suggesting scientifically proven ef-
fects of cafteine.

According to the expectancy model of Kirsch
(1985, 1997), placebo effects are induced by ex-
pectancies, which develop in subjects due to their
learning history and to explicit expectancy manip-
ulations. Our aim was two-fold with this study:
We wanted to see whether the null results of the
previous study (Walach et al., 2001) were them-
selves reproducible. For that reason we adhered
as closely as possible to the previous protocol.
Also we wanted to find out whether the lack of
expectancy effects in the caffeine placebo model
is possibly due to a lack of potent expectancies
concerning caffeine in the first place. Therefore,
we measured specific expectancies in this study.

2. Method
2.1 Subjects

In order to avoid leakage of information due to
the first stedy, we conducted the whole experi-
ment on the premises of the local police-academy
which has nothing to do with the university. Sub-
jects were mainly recruited from this academy,
and among medical students, who had no contact
with subjects of the previous study. Subjects were
approached by flyers, posters, in classrooms and
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by word of mouth. They were either informed in
groups or were informed by telephone about the
study. On that occasion they also learned about
the inclusion and exclusion criteria for participat-
ing in the study. These were:

mclusion criteria:

o regular consumption of coffee (at least

one cup per day)

o minimum age 16
exclusion criteria:

o psychiatric diagnosis
circulation and heart problems
alcoho! dependence or abuse
high blood pressure
serious and life-threatening diseases
intake of alcohol, antihistaminics or psy-
chotropic Aillegal drugs on the day of the
experiment
intake of caffeine during the last 4 h
before the experiment.

oo O O 0

o

One hundred and eighty-six subjects answered
the advertising campaign. Twelve were used for
pre-trial runs, and 14 did not show up at the
scheduled date. One person was excluded be-
cause she was not a habitual coffee drinker (at
least one cup per day). This left us with 159
subjects with a mean age of 25.5 years {range
16-60, S.D. 7.6), 42% of which were female (n =
67). Randomization was successful in creating
groups with comparable gender distribution. The
proportion of females varied between 38% and
50% in the experimental groups (see Section 2.2).
Sixty-two percent were students at the police
academy, 2.5% were policemen in training, 9%
were umiversity students, 49 were physiothera-
pists and nurses, 21.5% were members of diverse
groups (high-schoo! students, self-employed,
workers, white collar workers, out of work).

Thirty-two percent of the sample drank up to
one cup of coffee a day, 56% drank between one
and four cups a day, 11% drank more than 4
cups, with 2 persons having missing data.
Seventy-five percent of the sample had been
drinking coffee at least since 2 years. Subjects
were nlotivated to participate in this experiment
mainly by curiosity (479%), by reimbursement

(19%), scientific interest (20%), 16% gave other
reasons and only 1% said they were participating
out of boredom.

2.2. Design

We used a 2*4-factorial design. The first factor
represenied the conditions ‘Replication’ or
‘Suggestion’, the second factor the instructions
and experimental manipulations of the subjects.

2.2.1. Replication vs. suggestion

The first tactor represented the way how the
replication was carried out. It had two levels:
Level one was a pure replication of the first study
without any further intervention. Subjects in level
one underwent the experiment without further
information. Level two introduced an added sug-
gestion of what to expect from caffeine. This we
tried to achieve by giving subjects an information
leaflet, which described effects of caffeine accord-
ing to pharmacological knowledge, e.g. increasing
blood pressure, activation, ete. This was meant to
increase expectation of caffeine effects.

2.2.2. Subject expectancy

Subjects were informed by leaflets and subject
information flyers that the purpose of the study
was to study the effects of caffeine on perfor-
mance at the computer screen. They were reim-
bursed {Deutsch Mark 25 for 1.5 h), and after
having given written informed consent they were
randomly allocated to one of four groups:

1. true information: subjects received a caf-
feine-placebo and were told so;

2. false information: subjects received a caf-
feine-placebo, but were told that they would
receive coffee;

3. double-blind group: subjects received a caf-

feine-placebo and were told that neither they
nor the experimenter knew whether they
would receive real coffee or decaffeinated
coffee;

4. natural history control: no substance and no
mstruction was given,
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2.3. Experimenters

Two experimenters were recruited from a num-
ber of applicants who had answered posters on
the campus. They were both male, of the same
age, and comparable in their appearance. They
were reimbursed (14 Deutsch Mark per hour) and
imstructed that the purpose of the study would be
to study the placebo-effect in a setting, where
both coffee and a placebo was used to purport-
edly assess ‘effects of caffeine on working at the
computer screen’. We made sure in an introduc-
tory interview that they did not know anything
about placebo-effects and expectancy research.
While in the predecessor study we varied the
information given to the experimenters, in this
study we employed them to achieve complete
blinding of the experiment, apart from replicating
the experimental set-up of the previous experi-
ment. Experimenters were trained thoroughly by
the junior authors (T.D. and S.N.) in all experi-
mental procedures, including the use of the mea-
suring devices. They were trained separately and
did not meet with each other, neither did they
incidentally know each other. Each experimenter
did some trial runs with pilot subjects to make
sure that they had understood the procedure.
Experimenters were completely blind as to the
real purpose of the experiment and as to the fact
that only decaffeinated coffee was being used.
They were located in separate buildings, and did
not meet each other. During half of the time,
they switched rooms. The junior authors, who
knew about the purpose and the design of the
experiment, were instructed to reduce contact
with the experimenters during the experiment to
a minimum. They did not interfere with the ex-
perimental subjects and had a separate room
where they could observe the experimental proce-
dures on a video screen. All experimental sessions
were videotaped.

2.4, Measures

As dependent variables and main outcome cri-
teria we measured both before and after experi-
mental manipulation:

1.

()

Blood-pressure (systolic and diastolic) using
an automatic measuring device (‘basg-carat’,
by Bosch & Sohn, Jungingen, Germany) which
automatically inflates and deflates the cuff
and displays the reading on a display. This 1s
a device frequently used in general medical
care routine and self-monitoring of blood
pressure. Measurements are accurate with a
mean error of 0.98 mmHg systolic and 3.2
mmIg diastolic, according to an independent
expertise of the Technical University of Dres-
den by appointment of the German Federal
Institute for Physical and Technical Stan-
dards (unpublished material on request from
the manufacturer). Two readings were taken
3 min apart from each other and averaged to
vield blood-pressure scores.

Heart rate using the same device, simultane-
ously wiih the blood pressure.

General well-being using the Basler Be-
findlichkeitsskala (Hobi, 1985), an adjective
list which measures general well-being in 16
pairs of adjectives with opposite semantic
content arranged as a semantic differential. It
measures the four dimensions alertness, ex-
traversion, vitality, inner balance and can also
be summed to one general dimension. We
used this scale, because it is virtually identical
to that used by Kirsch and Weixel (1988),
thus allowing comparison. Apart from that it
is one of the frequently used validated and
standardized GGerman language scales for the
measurement of short term changes in well-
being, specifically with repeated measures
(Westhoff, 1993). To enhance credibility of
the experiment, we measured as secondary
dependent variables, which to the subjects,
however, appeared to be the primary out-
come variables, both before and after experi-
mental manipuolation.

Performance in a self-devised test; the test
consisted in finding misprints in a text which
was displayed as a word-document on the
screen for 4 min. For pre- and post-test dif-
ferent sections of the same text with the same
number of words were used coniaining the
same amount and approximately the same
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structures of misprints. The measure was the
number of misprints found in the time given.

5. Performance in a self-deviced computer test
‘Click’. In this test, the computer screen dis-
plaved a matrix of 13*13 buttons, each of
which showed a combination of three letters
(s, v, z, ®© in random order. Some of the
combinations displayed an ‘x’. These had to
be clicked with the mouse to collect scores.
Clicking the wrong buttons resulted in score
reduction. Subjects had 2 min per matrix to
find the wrong buttons, and two screens were
displayed per test. This latter test was the
only alteration compared to the predecessor
study, in which we had used a fun computer
game. Since this game had a very skewed
distribution and showed a drastic training ef-
fect, we devised this test, which also was used
to make the experiment appear more like a
real computer-test experiment. The new test
showed only a slight training effect and the
scores were normally distributed. Apart from
these dependent variables we also assessed
some moderator variables before or after the
experiment,

6. Expectations: (i} specific expectations about
the effects of drinking one cup of coffee (only
experimental groups a—¢; control group sub-
jects indicated what they thought would have
happened, had they drunk a cup of coffee) on
all variables a—e, after the pre-test and group
allocation, and after consumption of the bev-
erage on a 5-point, balanced Likert scale; (ii)
subjective probability of caffeine intake atter
the post-test on a visual analogue scale with
the anchors ‘surely no caffeine’ and ‘surely
caffeine’; this also served the purpose of ma-
nipulation control.

7. Descriptive data: demographic data, motiva-
tion in participation, coffee drinking behav-
ior, experience with computer,

8. Inclusion- and exclusion criteria (sce above)
with a questionnaire at the beginning of the
experiment and as part of the procedure of
seeking written informed consent.

After the whole experiment was over and all
data deposited, subjects were debriefed in a tele-

phone interview. They were informed about the
real purpose of the experiment and about the fact
that no caffeine was used. Before debriefing they
were asked about:

= expectations;

+ quality of interaction with the experimenter;

e their perception of the experimenter {agreea-
hility, ability to convey the experimental tasks);

e being aware of the video cameta;

e arousal before and during experiment;

e the plausibility of the procedures and the overt
experimental question (effect of caffeine on
computer screen performance), and most im-
portantly

s subjects’ own hypotheses about the experi-
ment and whether they had seen through the
purpose of the experiment and the deception.

2.5. Procedures

Subjects were informed about inclusion and
exclusion criteria and given a subject information
leaflet. Interested subjects were scheduled for
participation. We avoided recruiting psychology
students. Subjects were completely blind to pur-
pose, substances tested and the design of the
experiments.

We prepared 80 opaque envelopes for each
experimenter according to a random number code
using the random-procedure of SPSS, which con-
tained the experimental instructions to the sub-
jects, balanced for the four experimental condi-
tions, and randomly containing the instruction to
hand out the additional information leaflet to
subjects in the ‘suggestion’ condition. The en-
velopes were numbered and opened sequentially.

Subjects were scheduled by the junior authors,
such that they would not meet each other. Arriv-
ing subjects were greeted by the experimenter.
They were again instructed about the experiment,
questioned as to inclusion and exclusion criteria,
and asked for written informed consent. Subjects
then were first explained the experimental proce-
dure. They were shown the blood-pressure mea-
suring apparatus in a dummy measurement. Then
they filled in the questionnaires. After that,
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blood-pressure and heart rate readings were
taken, the second blood-pressure reading was ini-
tiated after approximately 3 min. Subjects were
left to themselves and the computer screen
pretests were run. Then the experimenter entered
to open the coded envelope in front of the sub-
ject, reading the experimental assignment and
brewing the ‘coffee’ accordingly. After having
given the consumption instructions, the experi-
menter left the subjects to themselves to consume
the beverage.

The coffec was a widely used decaffeinated
coffec from Costa Rica. In a pre-trial run we had
made sure that the placebo-coffee resembled real
coffee in taste, appearance and smell. To test this,
our whole research group unknowingly was pro-
vided with this brand of coffee for approximately
1{t days, in a single blind informal experiment,
without anybody noticing the difference or com-
menting on the altered quality of coffee. The
dosage used was always three heaped spoonful of
coffee. Coffee was brewed by a filter coffee-
brewing machine. Subjects had 5 min to drink the
coffee, black, without sugar; artificial sweetener
was provided on demand. No coffee whitener or
milk was allowed. Subsequently, subjects were
required to wait for 5 min more, to ‘allow the
caffeine to take effect’, while reading a travel
magazine.

After this waiting pertod, subjects filled in the
expectancy questionnaire, and then the series of
post-tests followed i the same order as in the
pre-testing session. Subjects were thanked and
dismissed with the information that they would be
telephoned when all experimental procedures had
been finished ‘to learn their personal results’ and
to receive further information about the overall
results of the experiment.

2.6. Hypotheses

Our hypotheses were derived from the litera-
ture and stated as specific post-hoc tests {con-
trasts between specific conditions of factor 1) to
be evaluated in a 2*4-way analysis of covariance
with the pre-test scores as covariates, in case
main effects would be significant at the 0.05 con-

i)
T
)

ventional level. In particular we formulated the
following contrasts and hypothesized that:

1. there would be a genume effect of the in-
struction to receive caffeine (true placebo
effect), defined as a significant difference
between group b (instruction caffeine} and

group d (control), i.e. contrast b—d,

these effects would not be due to any type of

physiological or psychological effect of

drinking decaffeinated coffee, e.g. due to taste
conditioning, defined as the lack of a signifi-
cant difference between group a {instruction
no caffeine) and group d (control), ie. con-

trast a—d;

3. that the expectation to receive coffee would
create a larger effect than the ambivalence
condition, defined as a significant difference
between group b (instruction caffeine) and
group ¢ (double-blind instruction), i.e. con-
trast b—c. Additionally, we expected:

4. a main effect on factor 2 with subjects in the
suggestion-condition showing stronger effects
than in the no suggestion condition; and

5. positive correlations between subjects’ speci-
fic expectations of changes in the dependent
variable and the measured changes in these
variables.

b

Hypotheses 1-3 are straightforward extrapola-
tions from studies done so far and could be
reasonably expected to hold under the precondi-
tions that the experimental paradigm would be
robust against slight alterations in place, time and
circumstantial changes in what is called a concep-
tual replication (Schweizer, 1989). Hypotheses 4
and 5 were meant to analyze purported effects in
more detail.

2.7. Protocol and statistical evaluation

The experimental procedures were agreed on
in advance, noted in a protocol which was de-
posited before commencement of the experiment.

Since the design was a randomized experimen-
tal design and measures would be continuous and
quasi-continuous data we opted for analysis of
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covariance as the appropriate statistical method
with pre-test measures as covariates and post-hoc
tests to mirror the a priori hypotheses. The design
was powered to detect a medium-sized effect with
a reasonable power. The evaluation was done
using spss, Version 7. Data were double-checked
after entry. All variables were tested for homo-
geneity of variance and normal distribution, be-
fore any tests were run. All variables except ex-
pectancies complied with the preconditions for
ANCOVA. Correlations between expectancy and
actual changes were calculated as Spearman’s rho.
Differences in expectancics across groups were
analyzed by non-parametric Kruskal-Wallis anal-
ysis. Control of manipulation was conducted by
analyzing belief of caffeine comsumption across
groups with ANOVA,

3. Results
3.1. Experimental effects

The main results of the experiment for the
instruction-factor can be seen i Table 1, for the
suggestion-factor in Table 2, which hoth give

Table 1

means post scores adjusted for pre-test scores.
Table 3 gives the results of the analysis of covari-
ance.

There was no significant main effect on the
suggestion factor, and only one significant main
effect on the instruction factor: Diastolic blood
pressure exhibited a main effect on this factor
(F =298; P=0.03). Blood pressure was reduced
from pre- to post-mcasurement. The least reduc-
tion was seen in the group ‘told caffeine’. All a
priori contrasts were significant. There were no
significant interactions, except a marginally sig-
nificant interaction (F = 2.6, P =0.053) for well-
being. Well-being was better in the group ‘told
caffeine’ when a suggestion was added. The inter-
action plot is presented in Fig. 1.

Expectancy of change was not significantly cor-
related with actual change, except for expectancy
about changes in the computer test ‘Click’ and
results (rho = 0.24; P =10.008). This correlation
was totally due to a substantial correlation of
these variables only in the double-blind group
(rho = 0.53; P =0.001). Results of these correla-
tional analyses between expected change and ac-
tual change are presented in Table 4. No interac-
tion effects were seen in these correlations.

Main and secondary variables; adjusted post-lest means per group and for the tolal sample pre- and post-experimental
manipulation (told coffee, takl no coffee, 1old dauble blind, control); main variables: heart rate (beats /min), blood pressure systolic
and diastolic {mm /Hg), sum score well-being (Balser Befindlichkeitsskala BBS; {Hobi, 1985): high scores: better well-being, low
scores: well-being worse); secondary variables: number of misprints found in text within 3 min; computer test “Click’

Group A Group B Group C Group D Total
No caffeine Cafteine Double-blind Conirol 159
39 40 40 40
Variable Adjusted post Adjusted post Adjusted post Adjusted post Adjusted post
Heart rate 72.0 734 L7 T2.8 72.5
Blood pressure 123.3 123.4 122.1 121.7 1226
{systolic)
Blood pressure 70.5" 707 68.0 67.8 69.3
(diastolic)'
Well-being 80.3 81.9 80.8 80.7 81.0
Misprint 30.8 302 3L4 313 30.9
carrection
Coraputer test 38.3 35.4 38.4 38.7 387
‘Click’

"Main effect (F =332, P < 0.035).

"Significant (P < 0.05) a priori cantrast against the control group.
“Significant a priori congrast (P < 0.05) against the double-blind group.
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Table 2

Main and secondary variables; adjusted post-test means per group and for the total sample pre and post experimental manipulation
{factor 2: replication vs. suggestion); main variables: heart rate (beals per minute), blood pressure systolic and diastolic (mm,/Hg),
sum score wellbeing (Balser Befindlichkeitsskala BBS; Hobi, 1985; high scores: better well-being, low scores: well-being worse);
secondary variable: number of misprints found in text within 3 min; computer test ‘Click’

Replication Suggestion Total
N 7% 80 158
Variable Adjusted post Adjusted post Adjusted post
Heart rate 727 723 725
Bload pressure 1223 1230 122.6
(systolic)
Bloed Pressure 68.9 69.6 69.3
(diastolic)
Well-being 80.0 819 §1.0
Misprint correction 30.9 31.0 30.9
Computer test 38.7 387 387
*Click’

No significant main effect or interactions.

Therefore we present only part of the correla-
ttons in order to give an impression.

We analyzed the expectancies for change in
specific variables according to experimental group.
In general, response expectancies were close to
indifference (3 =no change expected), ranging
from a mean of 3-3.9 as the highest. Highest

Table 3

change was expected for blood pressure and heart
rate. Subjects expected blood pressure to rise and
heart rate to increase, when in fact they experi-
enced a lowered blood pressure and decreased
heart beat. Their expectancy of change for the
computer test variables were close to 3 =no
change. Since we also asked the control group

Results of analysis of covariance of post-test means with pre-test means as covariates for main variables

Variable Condition 88 d.f. F P
Heart rate Factor 1 74.13 3 0.974 0.41
Factor 2 7.18 L 0.283 (.60
Factor 1 X factor 2 142.78 3 1.876 .14
Error 38060.02 150
Blood pressure Factor 1 85.44 3 0.643 0.59
(systolic) Factor 2 23.32 1 0.527 0.47
Factor 1 ¥ faclor 2 191.36 3 1.441 0.23
Error 6595.64 149
Blood pressure Factor 1 27533 3 2989 0.03
(diastolicy Factor 2 19.06 1 0.621 043
Factor 1 X factor 2 26.37 3 0.1286 0.84
Error 4574.60 149
Well-being Factor 1 51.68 3 237 0.87
Factor 2 125.00 1 1.722 0.19
Factor 1 x factor 2 571.17 3 2.622 .05
Error 10527.62 145

Factor 1: replication vs. suggestion; factor 2: Subject expectancy (caffeine, no caffeine, double blind, control).
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Fig. L. Interaction plotl: adjusted means for well-being by
expectancy-group and replication vs. suggestion condition.
Solid line: suggestion; hatched line: replication.

about what they would expect, had they been
randomized into the caffeine group, we could
thereby assess the social stereotype. In this group,
ratings ranged from close to indifference for the
computer variables to 3.8 for blood pressure. Thus
expectancy for change following the consumption
of a cup of coffee was rather low in the first place.
We checked, whether expectancy was different
for the experimental groups by exploratory
Kruskal-Wallis analyses. It was only different for

Table 4

blood-pressure {P = (1.0001), due to a significant
difference between the groups ‘told no caffeine’
and ‘told caffeine’, between groups ‘told no caf-
feine’ and the control group, and between the
groups ‘told caffeine’ and the double-blind group.
There was no difference in expectancies in any of
the variables in the suggestion vs. 1eplication fac-
tor.

We analyzed whether the experimental manip-
ulation was successful, by asking subjects after
the experiments, how they rated the subjective
probability of having received coffee and by sub-
jecting these data to a one-way ANOVA. This
resulted in a highly significant (P < 0.0001) dif-
ference, with all contrasts being highly significant.
The group ‘told no caffeine’ rated this probability
as 3.9, group ‘told caffeine’ as 7.1 and group
‘double-blind’ as 5.7 an a 10-cm visual analogue
scale with anchors at ‘0 = surely without caffeine’
and ‘10 = surely caffeine’.

In the debriefing interview, subjects rated the
experimenters favorably and felt mostly not dis-
turbed by the video camera. Sixty-eight percent of
the subjects said they were apprehensive at the
beginning of the experiment, while after the pre-
measurements only 23% were still apprehensive.
Eighty-four percent of the subjects rated the ex-
periment as plavsible and believable, 16% said it
was somewhat believable. Nobody rated it as un-
believable or very unbelievable. Eleven percent
indicated that they had second-guessed the de-
ception. Thus, on the whole the experimental
manipulation was successful instilling expecta-

Correlations (Spearman’s rho) between specific expectations of the effects of caffeine on variables with actual changes in these

variables by experimental manipulations

Heart rate Blood pressure Misprint Computer test
(systolic) (diastolic) correction® ‘Click’®
No caffeine —0.02 —0.22 —-0.17 —-0.29 0.11
Caffeine —-0.31 0.18 —0.10 —0.05 —0.02
Double-blind —0.17 0.32% 0.35% --0.04 0.53%*
Replication 0.04 0.05 0.09 (.02 0.09
Suggestion -0.07 0.11 (.15 —-0.13 0.10

*p < 0.05; %P < 0,01
*Positive values reflect better performance.
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tions of coffee or no coffee, and subjects believed,
what they were told.

4. Discussion

We designed this experiment, in order to find
out, why an earlier experiment using the same
experimental paradigm was unable to reproduce
effects reported in the literature (Fillmore and
Vogel-Sprott, 1992; Fillmore et al., 1994; Kirsch
and Weixel, 1988), and to reproduce our own
results (Walach et al., 2001). The results of this
experiment are somewhat more in line with the
literature and differ from our own earlier results,
in two important respects. The first experiment
had found one main effect on the instruction
factor with the group ‘told no caffeine’ reporting
significantly better well-being. Apart from that,
there was a main effect of experimenters, which
very likely was not due to experimental manipula-
tion but personal differences, and a weak interac-
tion towards the expected direction. The problem
with this first experiment was that the significant
main effect was counterintuitive and contrary to
the literature. We could not come up with a ready
explanation for this effect. We therefore took
great care to reduce error variance as much as
possible. As in the first experiment, we had exper-
imenters totally blind to the rationale of the
study, who were in charge of contact with sub-
jects, taking data, administering experimental ma-
nipulation and giving the appropriate informa-
tion. Thus, nobody of the research team who
knew about the hypothesis had other than cursory
contact with subjects. We deliberately displaced
the experiment out of the campus to the local
police academy, which is completely unconnected
with the university, in order to avoid any leakage
of information from the previous experiment,
which had taken place | year earlier. We did not
employ psychology students who might be
knowledgeable about the research paradigm, but
mostly members of the police academy, their rela-
tives and friends, as well as some students of
completely different disciplines who were person-
ally known to the experimenters. Note that, for all
we can judge from reports, our studies were the

only ones which had totally blind experimenters
installed between researchers and subjects. While
the standard study in the literature had experi-
menters who were blind to the actual group allo-
cation of subjects, such as to prevent biased mea-
surements and non-verbal signals, the principal
investigator, who knew about purpose and hy-
potheses, was part of the research team in all of
the studies we know of, either administering ex-
perimental manipulations, or taking measure-
ments. We hired and paid experimenters, who
liked doing their job, but were rather indifferent
to cutcomes, since they did not have hypotheses
in the first place.

From this experiment a clear picture emerges:
there is a weak mstruction effect in one out of
four main variables. The size of this effect can be
estimated to be r= (114 or d = (.28 according to
Rosenthal {1991}, Tt can be seen in the smaller
reduction in diastolic blood pressure in the ‘told
caffeine” group, compared with the other groups.
In the whole group blood pressure fell slightly
from pre- to post-measurement. This seems to
reflect decreased apprehension and arousal, which
was present in nearly three quarters of subjects at
pre-measurement. Against this general trend of
decreasing arousal the expectation of caffeine
seerms to have worked, thus reducing this de-
crease significantly. However, it should not be
overlooked that all the other variables — systolic
blood pressure, well-being, heart rate, perfor-
mance at computer — did not show clear-cut
effects. Although a trend is visible with the same
tendency in all variables, this tendency is so weak
that it hardly ever even approaches significance.
Therefore we can conclude that instruction ef-
fects of one strong cup of placebo-coffee are
visible, but small.

An additional information about scientifically
proven pharmucological effects of caffeine given
to one-halt of the subjects before drinking the
coffee did not have an additional effect. There is
only one interaction for the variable well-being
approaching significance pointing in the hypothe-
sized direction: subjects told to receive caffeine in
the group who was given the suggestion that
caffeme did indeed have pharmacological effects
reported slightly improved well-being. This effect
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is smatl and not visible in the objective variables
and could thus be due to social desirability. One
could argue that a simple written information is
too weak as suggestion, since we know from stud-
tes that only suggestions which are accompanicd
by slight alterations of the bodily experiences as
indicator of an upcoming effect are really effec-
tive (see Kirsch et al., 1999; Wickless and Kirsch,
1989 for more details). While this is true, all we
wanted to achieve with this second experimental
factor was to activate the social stereotype, if
present, and not more.

We repeatedly did not succeed to reproduce
instruction etfects of caffeine placebos reported
in the literature, at least not effects of the same
magnitude. The reasons for that, in our opinion,
are the following: firstly, by having blind experi-
menters conduct the experiment, all effects of
experimenter expectancies were blocked. Effects
of biased experimenters, who implicitly arouse
subjects and thus alert them to watch out for
hidden cognitive cues about what is expected
from them, enhanced by the apprehension to “be
a good subject’ in order to receive course credits
(Finkelstein, 1976) — these possible distortions
were absent in our design. Rosenthal’s own guess
was that having completely blind experimenters
between biased experimenters and subjects in his
own picture rating tasks would have prevented
experimenter effects, although he regretted never
to have done an experiment like that (Rosenthal,
1984).

The second reason is the lack of expectancies
aroused by the experimental manipulations. We
checked specific expectancies after the consump-
tion of the beverage, but before posi-measure-
ments, for each variable separately. We found
rather little variation. Expectancies were in the
more neutral range between 3 (Cno change ex-
pected’) and 3.9 (4: ‘slight increase /improvement
expected’). In accordance with the expectancy hy-
pothesis of placebo effects (Kirsch, 1997), ex-
pectancy was highest for blood pressure, where
indeed we found the only effect. Since we also
asked subjects of the zero-control group about
their expectancies of what would have happened
had they drank a cup of strong coffee, we also

have indications about the social stereotype of
what it means to people hereabouts to driok one
strong cup of coffee. Expectancies were similar
and rather low in the control group, too. There-
fore, we can conclude that people in Germany
who are used to drinking coffee — remember
that two-thirds of the subjects were used to
drinking more than one cup of coffee — do not
expect dramatic physiological or psychological
changes from drinking one cup of coffee.

It is interesting to note that expectancies and
actual changes are rather uncorrelated: there is
only one significant and small correlation, which
might well be a chance fluctuation considering
the multiplicity of tests. Moreover, the correlation
is only visible in a secondary variable —computer
test ‘Click’ — which did not show a significant
main instruction effect in the first place. Further-
more, also the group ‘told no caffeine’ showed a
significantly smaller reduction of blood pressure
than the control group. If expectancies were the
main causal factors for producing changes, and
not conditioned responses — like associations
between taste and physiological effects — as re-
sponse expectancy theory postulates (Kirsch, 1985,
1997), we should have seen a significant differ-
ence between the pgroup ‘told caffeine’ and the
control group, but not between the group ‘told no
caffeine’ and the control group (see Section 2.5,
hypothesis 2). Since we also found a significant
contrast between the latter groups, mstruction
effects cannot solely be due to expectancies but
do also have a conditioned part to them.

The habit of drinking coffee was hardly corre-
lated with the results. Subjects who normally
drank less coffee had a slightly stronger effect in
systolic blood pressure, and thus were marginally
more sensitive {r = 0.2, P < 0.02). All other vari-
ables were uncorrelated. Thus, our results are not
confounded by coffee consumption habits.

We double-checked the success of our experi-
mental manipulation. On the whole, it was suc-
cessful. The subjective probability of having re-
ceived caffeine varied substantially and signifi-
cantly between experimental groups according to
their experimental information. However, it
should not be overlooked that experimental ma-
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nipulations were not totally successful, as some
subjects in the ‘told no caffeme’ group still
believed to receive coffee, and some subjects in
the ‘told caffeine’ group did not believe this. An
analysis with those subjects excluded yielded the
same results. Thus, while overall we achieved
successful manipulations, some error variance is
introduced by a few subjects with expectations
contrary to the experimental assignment. In an
experimental paradigm with such small effects
this reduces power even more. Yet this does not
invalidate our results, since in nearly all ex-
pectancy studies manipulations are far from per-
fect. We used twice as many subjects than the
studies reported in the literature. Our study had a
power of 77% to detect a medium sized effect of
f=10.25.

In conclusion, then, we could demonstrate only
a weak effect of caffeine instruction and con-
sumption of decaffeinated coffee on diastolic
blood pressure: the reduction of blood pressure
seen in the control group was significantly contra-
vened m the groups ‘told caffeine’ and ‘told no
caffeine’. Heart rate, systolic blood pressure,
well-being, and performance at two cognitive tasks
was not mfluenced by experimental instructions.
Information that coffee had proven pharmacolog-
ical effects did not show any effect. Expectancies
for change after drinking one cup of coffee were
generally very low, and only blood pressure was
expected to change slightly. Actual changes and
expectancies for change were uncorrelated. Apart
from the weak social stereotype of the effects of
coffee it could be the tightly controlled design of
our experiment, with completely blind experi-
menters and subjects, which was responsible for
the failure to reproduce effects known from the
literature. We therefore suggest that effects re-
ported in the literature are reproduced with
tighter controls, such as blinded experimenters,
before they are taken for granted.
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