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The Effects of a Caffeine Placebo and
Experimenter Expectation on Blood
Pressure, Heart Rate, Well-Being, and
Cognitive Performance
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We studied the effect of experimenter expectations and different instruc-
tions in a balanced placebo design. 157 subjects were randomized info a
2 x 4 factorial design. Tewo experimenters were led to expect placebos
either to produce physiological effects or not (pro- vs. antiplacebo). All
subjects excepl a control group recesved a caffeine placebo. They were
either made fo expect coffee, no coffee, or were in a double-blind condition.
Dependent measures were blood pressure, heart rate, well-being, and a
cognitive task. There was one main effect on the instruction factor (p =
0.03) with the group “fold no caffeine” reporting significantly better
well-being. There was one main effect on the experimenter factor with

subjects instructed by experimenter “proplacebo” having higher systolic
blood pressure (p = 0.008). There was one interaction with subjects in-
structed by experimenter “proplacebo” to receive coffee doing worse in
the cognitive task than the rest. Subjects instructed by experimenter "an-
tiplacebo” were significantly less likely to believe the experimental in-
struction, and that mostly if they had been instructed to receive coffee.
Contrary to the literature we could not show an effect of instruction, ut
there was an effect of experimenters. It is likely, however, that these ex-
perimenter effects were not due to experimental manipulations, but to Fhe
difference in personalities.

Reywords: Caffeine, balanced placebo design, experimenter, instruction, expectation, placebo effect.

Expectations of substance-specific effects seem to trigger
many physiological and psychological reactions (Kirsch,
1997). Moreover, these reactions seem to be quite inde-
pendent of the substance given. This has been extensive-
ly studied in studies using the so-called balanced place-
bo design. In this design subjects receiving a test sub-
stance or a placebo are either informed that they are
receiving this substance or placebo, or vice versa. There-
by, effects of expectations can be separated from actual
drug effects. A review by Marlatt and Rohsenow {1980)
suggests that there are specific effects of the expectation
to receive alcohol consistent with the social stereotype.
This result of a narrative review has been substantiated
by a formal metaanalysis (Hull & Bond, 1986) summa-
rizing the results of 36 studies. The authors found small
but significant effects of alcohol consumption and ex-
pectation to receive alcohol (alcohol ¢ = 0.18; z = 5.1;
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expectation ¢ = 0.08; z = 2.03). Interestingly, no interac-
tions occurred. Expectation showed a significant effect
in antisocial behavior (g = 0.4), sexual arousal (g = 0.3),
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and craving or consumption of more supposedly alco-
holic drinks (g = 0.5), whereas the effects of the con-
sumption of alcohol were negligible in these parameters
though seen in cognitive processing (¢ = 0.5), aggressive-
ness {g = 0.2), motor ability (g = 0.6), and physical sensa-
tions {g = 0.6). In other words, alcohol shows its drug-
dependent effects in areas in which it is known to affect
brain functions. The expectation of receiving alcohol, on
the other hand, is effective in areas where the social ste-
reotype and folk wisdom suggests alcohol has its effects.
One conclusion from this metaanalysis was that a fully
balanced placebo design is not necessary to study expec-
tancy effects, since there were no relevant and significant
interactions. Instead, it would be sufficient to use only
the placebo part and manipulate expectations.

Studies on the effects of expectancies have been also
carried out in other areas as well, like expectation and
consumption of cannabis (Cami et al., 1991), nicotine
{(Hughes et al., 1989; Kirsch & Rosadino, 1993), and caf-
teine (Fillmore & Vogel-Sprott, 1992; Fillmore et al., 1994;
Kirsch & Weixel, 1988; Lienert, 1955; Murray, 1988; Zwy-
ghuizen-Doorenbos et al., 1990). All of these studies
demonstrated substantial effects of expectancies. The
studies of Fillmore et al. (1992, 1994) used only one-half
of the balanced placebo design: Besides a zero-control
group with no experimental manipulation, all groups
received placebo coffee. The first of these studies
showed a significant effect of expectation on motor func-
tion and well-being. The second experiment studied the
interaction of drug expectations and contradictory in-
structions. Two groups of subjects received a caffeine
placebo and either the instruction, coffee would enhance
or diminish their functions; two groups received the
same instructions with an alcohol placebo; another
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 sub-
jects receiving caffeine placebo had clear-cut (better) re-
sults 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 were significant against the control group. Obvi-
ously, instructions consistent with the social stereotype,
i.e., alcohol diminishes cognitive function, caffeine
arouses and thereby enhances cognitive functions, pro-
duce these effects more easily as instructions geared to-
ward the opposite direction.

Kirsch and Weixel (1988) used the same approach,
but added a double-blind group, which also received a
caffeine placebo with the instruction that they might
randomly and blindly either receive caffeine or no caf-
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feine. Apart from that they employed different dosages
of caffeine placebos together with the expectation of caf-
feine. Five variables showed significant changes in the
experimental groups compared with the control group
that received no substance and no expectancy manipu-
lation: heart rate, diastolic blood pressure, alertness, ten-
sion, and subjective probability to have received caf-
feine. Moreover, there were dose-dependent effects.
While in the open-instruction group the effects were ini-
tially stronger with higher doses and then levelled out,
in the double-blind condition effects were stronger with
higher doses. This lead the authors to question the valid-
ity of the double-blind paradigm for evaluating drugs in
clinical trials: “If double-blind administration produces
psychological effects that in some instances are opposite
to those produced by clinical administration of drugs. . .
then double-blind procedures may not be appropriate
methods by which to evaluate drug effects” (Kirsch and
Weixel, 1988, p. 323). These effects seem tobe quite stable
even in other cultural contexts. Lienert, who used a bal-
anced placebo design already in 1955, found that posi-
tive suggestions were as effective as caffeine itself in al-
tering heart rate and self-reported general effects.

Taken together, these studies seem to suggest:

a. A fairly clearcut and consistent effect of the expectan-
¢y to receive coffee, even if no coffee is emploved;

b. Differential effects of double-blind administration of
a caffeine placebo;

c. Significant effects against zero controls in both psy-
chological and physiological variables and in behav-
ioral variables as well.

While the existence of expectancy effects in balanced
placebo designs or parts thereof seem to be uncontested,
apart from one exception (Kienle & Kiene, 1996) it is
rather unclear how these effects are in fact brought
about. We wanted to study the process by which expec-
tancy effects are conveyed and modified. Relying on the
resuits of the previously published studies, we designed
an experiment with different caffeine instructions, to-
gether with a manipulation of expectancy in the experi-
menters involved in the study.

Method

Design
We used a 2 x 4 factorial design. The first factor repre-
sented the expectation of the experimenters involved, the
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second factor the instructions and experimental manipula-
tions of the subjects. We hired two students as experiment-
ers who had no knowledge of the relevant literature and
who were completely blind to the real purpose of the
study. Both were males, of the same age, and comparable
in their appearance at first sight. They were reimbursed
for their work and instructed that the purpose of the
study would be to study the placebo effectin a setting in
which both coffee and a placebo was used to purported-
ly assess “effects of caffeine on working at the computer
screen.” They were located in separate rooms in different
buildings, did not meet each other, but only knew that
someone else was also carrying out the same experiment
in parallel. They received at random two confradictory
information:

Experimenter Expectancy (Factor 1)

a. Proplacebo: A short paper of scientific appearance was
drafted containing the information, backed by refer-
ences, that caffeine is shown to produce an alteration
in physiological and cognitive functions and that caf-
teine placebos also produce effects in these directions.
Moreover, it was emphasized that Placebo effects exist
and can be quite as large as the effects of the real sub-
stance.

b. Antiplacebo: A paper of about the same length was
drafted saying that while the effects of caffeine on the
physiological and cognitive system were clear-cut, the
effects of placebos were probably due to artefacts and
not real effects, backed by the appropriate literature
(Kienle & Kiene, 1996; Kienle, 1996; Kienle, 1995),

Subject Expectancy (Factor 2)

Subjects were informed by leaflets and subject informa-

tion flyers that the purpose of the study was to study the

effects of caffeine on performance at the computer

screen. They were reimbursed (DM 30 for 1.5 hours),

and after having given written informed consent they

were randomly allocated to one of four groups:

* True information: subjects received a caffeine placebo
and were told so.

* False information: subjects received a caffeine placebo,
but were told that they would receive coffee.

* Double-blind group: subjects received a caffeine placebo
-and were told that neither they nor the experimenter
knew whether they would receive real coffee or decaf-
feinated coffee.

* Zero-control: no substance was giver.
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Measures

As dependent variables we measured both before and

after experimental manipulation:

a. Blood pressure (systolic and diastolic) using an auto-
matic measuring device (“bosc-carat” by BOSO, Jun-
gingen, Germany), which automatically inflates and
deflates the cuff and displays the reading on a display.
Two readings were taken three minutes apart from
each other and averaged to yield blood-pressure
scores.

b. Heart rate, using the same device, simultaneously with
the blood pressure.

<. General well-being, using the Basler Befindlichkeits-
skala (Hobi, 1985). This scale is virtually identical to
that used by Kirsch and Weixel (1988). It is frequently
used int the settings of psychopharmacological studies
and is well known for its sensitivity to short-term
changes. It measures general well-being in 16 pairs of
adjectives arranged as a semantic differential, It mea-
sures the four dimensions alertness, extraversion, vi-
tality, inner balance and can also be summed to one
general dimension.

As secondary variables introduced to make the cover-
story trustworthy we measured both before and after
experimental manipulation:

d. Performance on a self-devised test. The test consisted in
tinding misprints in a text which was displayed on the
screen for 4 minutes. For pre- and posttest, different
sections of the same text with the same number of
words were used containing the same amount and ap-
proximately the same structures of misprints. The
measure was the number of misprints found in the
time given.

e. Performance on a computer game (freeware, called
“Wally the worm"). The measure was the number of
points scored in the game,

Apart from these dependent variables, we also assessed

some moderator variables before or after the experi-

ment.

f. General expectations of the subjects about the general
effects of coffee, before the experiment,

& Specific expectations about the specific effects of the
beverage taken (only experimental groups a—) on all
variables a—e, after the pretest and group allocation,
but before consumption of the beverage on a 5-point,
balanced Likert scale.
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h. Subjective probability of caffeine intake after the post-
test on a visual analog scale with the anchors “surely
no caffeine” and “surely caffeine.”

1. Descriptive data: demographic data, motivation in par-
ticipation (money, curiosity, boredom scientific inter-
est, or other).

j- Inclusion- and exclusion criteria (see below) in a ques-
tonnaire at the beginning of the experiment and as
part of the procedure of seeking written informed con-
sent.

Experimenters also gave data on their personality type
{Freiburger Personlichkeitsinventar, FPI, one of the
most widely used scales in Germany by Fahrenberg et
al., 1989) and about motivations, background, and ex-
pectations,

After the whole experiment was over, subjects were
debriefed in a telephone interview. They were informed
about the real purpose of the experiment and about the
fact that no catfeine was used. Before debriefing they
were asked about their expectations, the quality of inter-
action with the experimenter, their perception of the ex-
perimenter, the plausibility of the procedures and the
overt experimental question, their own hypotheses
about the experiment, and whether they had seen
through the purpose of the experiment and the decep-
tion,

Procedures

Subjects were recruited on the campus of the university
and in the city of Freiburg during early summer 1997.
Interested subjects were contacted and informed about
procedures and inclusion and exclusion eriteria. Inclu-
sion criteria were regular intake of coffee (at least one
cup per day) and a minimum age of 16. Exclusion crite-
ria were a psychiatric diagnosis, circulatory and/or
heart problems, alcohol dependence or abuse, high
blood pressure, serious and life-threatening diseases, in-
take of alcohol, antihistaminics, or psychotropic/illegal
drugs on the day of the experiment, intake of caffeine
during the last 4 hours before the experiment.

At no time were subjects informed about the true
purpose of the experiment, about its design, or about the
fact that only decaffeinated coffee was being used
throughout. Since an experiment like this had never
been done at our university before and the issue had not
been brought up in teaching, it is very plausible to as-
sume that all the subjects were blind as to the experimen-
tal procedures.

18

The two experimenters were trained thoroughly by
the junior authors (SW and NB) in all experimental pro-
cedures. They were given their instructions in a circum-
stantial manner while being instructed about the exper-
imental procedure and in writing to be taken home and
studied. Each experimenter did some trial runs with pi-
lot subjects to make sure that they had understood the
procedure. Experimenters were blind as to the real pur-
pose of the experiment and to the fact that only decaffei-
nated coffee was being used. The junior authors, who
knew about the purpose and the design of the experi-
ment, were instructed to reduce contact with the exper-
imenters during the experiment to a minimum.

A random code was used to prepare 80 opaque en-
velopes for each experimenter, which contained the ex-
perimental instructions to the subjects, balanced for the
four experimental conditions. The envelopes were num-
bered and opened sequentially.

Arriving subjects were greeted, questioned as to in-
clusion and exclusion criteria, and asked for written in-
formed consent. Subjects then were first explained the
experimental procedure. They were shown the blood-
pressure-measuring apparatus in a dummy measure-
ment, 5o as to make them acquainted and prevent artifi-
cial high initial readings. Then they filled in the ques-
Honnaires. After that, blood-pressure and heart-rate
readings were taken twice within 3 minutes. 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 subject, reading the exper-
imental assignment and brewing the “coffee” according-
ly. After having provided the “coffee” to the subjects,
given the consumption instructions, the experimenter
left the subjects to themselves.

The coffee used was a widely used decaffeinated
coffee from Costa Rica. In a pretrial run we had made
sure that the placebo coffee resembled real coffee in
taste, appearance, and smell. The dosage used was al-
ways three heaped spoonfuls of coffee. Coffee was
brewed by a filter coffee-brewing machine. Subjects had
5 minutes to drink the coffee, black, without sugar; arti-
ficial sweetener was provided on demand. No coffee
whitener or milk was allowed. After this drinking peri-
od subjects were required to wait for 5 more minutes, to

“allow the caffeine to take effect.” During this time they
could read a travel magazine.

After this waiting period, the series of posttests fol-
lowed in the same order as in the pretesting session. Sub-
jects were then thanked and dismissed with the informa-
tion that they would be called when all experimental
procedures had been finished “to learn their personal
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results” and to receive further information about the
overall results of the experiment.

Protocol, a priori Hypotheses, and Statistical Evaluation

The experimental procedures were agreed on in advance
and noted in a protocol deposited with the sponsor be-
fore commencement of the experiment. The hypotheses
were derived from the literature and stated as specific
post-hoc tests to be evaluated in a 2 x 4-way analysis of
covariance with the pretest scores as covariates, in case
main effects were significant at the .05 conventional lev-
el. In particular we hypothesized that

1. There would be a genuine effect of the instruction and
accordingly of the expectation to receive caffeine (true
placebo effect), operationalized as a significant differ-
ence between group b (instruction caffeine) and group
d (control).

2. These effects would not be due to any type of physio-
logical or psychological effect of drinking decaffeinat-
ed coffee, operationalized as a significant difference
between group a (instruction no caffeine) and group
d {control).

3. That the expectation of receiving coffee would create
a larger effect than the ambivalence condition, opera-
tionalized as a significant difference between group b
(instruction caffeine) and group c (double-blind in-
struction).

Additionally, we expected

4. That there would be a main effect between experi-
menters, and interactions, such

5. that the expectations of the experimenters would
mainly show as interactions, operationalized as inter-
actions of the first order differences between groups a
and b (instruction no caffeine, instruction caffeine)
and group c (double-blind instruction), such that with
experimenter 1 (negative expectation) group a would
have lower values than the double-blind group, and
with experimenter 2 (positive expectation) group b
would have higher values than the double-blind
group.

6. That there would not be any influence of the negative
expectations of experimenter 1 in group b (instruction
caffeine}, but

7.that the positive expectations of experimenter 2
would show mostly in group b (instruction caffeine).

While hypotheses 1-3 are straightforward extrapola-
tions from studies done so far and could be reasonably
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expected to hold up under the preconditions that the
experimental paradigm would be robust against slight
alterations in place, time, and circumstantial changes in
what is called a conceptual replication (Schweizer,
1989), hypotheses 4~7 were intended to gather addition-
al new information through this experiment.

Since the design was a completely randomized ex-
perimental design and measures would be continuous
and quasi-continuous data, we opted for an analysis of
covariance as the appropriate statistical method with
pretest measures as covariates and post-hoc tests to mir-
ror the apriori hypotheses. The evaluation was done us-
ing Statistica Version 5. Data was double checked after
entry. All variables were tested for homogeneity of vari-
ance and normal distribution, before any tests were run,
All variables except the secondary outcome measure of
the computer jump-and-run game complied with the
preconditions for ANCOVA,.

Results

Subjects

171 subjects answered the advertising campaign, of
whom 11 did not show up to the scheduled date. One
person was not willing to accept the video taping and
declined participation. Three more subjects did not ful-
fill all inclusion or exclusion criteria. This left us with 157
subjects with a mean age of 28.1 years (range 17-57, SD
7.6}, 66% of which were female (1 = 104). 6% were aca-
demics, 10% civil servants or white-collar workers, 73%
were students, and 11% had other professions. 66% (n =
77) of the students or slightly less than half of the overall
sample were psychology students. 61% of the subjects
had no experience with computer games, but 66% regu-
larly worked with a computer, while 28% did not work
with a computer at all. 81% of the sample drank 1-4 cups
of coffee daily, the others more than 4 cups; 83% of the
sample had been drinking coffee at least since 5 years.
Subjects were motivated to participate in this experi-
ment mainly by curiosity (32%), by reimbursement
(28%), scientific interest (17%); 21% gave other reasons,
and only 1% said they were participating out of bore-
dom.

Difficulties

Although the instruments used for measuring blood
pressure and heart rate were newly purchased, one of
them broke down after a few days and had to be re-
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Table 1

Main and secondary variables; mean values (SD) per group and for the total sample expressed in post-pre differences
(positive values reflecting an increase in the variable); main variables: heart rate (beats per minute), blood pressure
systolic and diastolic (mm/Hg), sum score wellbeing (Basler Befindlichkeitsskala BBS; Hobi, 1986) high scores: better
well-being, low scores: worse well-being); secondary variable: number of misprints found in text within 4 minutes;
secondary variable "computer jump-and-run game” was not normally distributed and is therefore not presented here,

it was evaluated by nonparametric statistics; see text.

Group A Group B Group C Group O Total
No Caffeine Caffeine Double-8lind Controi
N= 41 39 39 38/37 157/156
Heart rate -6.2 -4.9 4.5 —4.1 -5.0
(8.3) (5.9) (6.8) (5.2} (6.7)
Biood pressure 79 6.4 43 35 56
(systolic) (7.7 (7.4) {9.2) (2.7) (8.1)
Blogd pressure -2.3 3.7 -2.3 2.7 -2.7
(diastolic) (5.6) (4.3} {5.8) (4.9) {5.2)
Well-being 36 -1.7 C.1 0.8 0.4
(8.1 (11.6}) (8.8) {9.3) {9.6)
Misprint 0.6 0.3 1.0 0.7 0.7
Correction (5.2) (5.5) {4.7) {(3.5) (4.8)

placed. This resulted in data loss for 36 subjects. The data
before the breakdown were screened for outliers and the
blood pressure analysis was rerun also with windsor-
ized data and data corrected for outliers. After one week
the experimenter who was instructed that placebo ef-
fects were probably only artifacts started to disbelieve
his experimental information and to suppose that place-
bo probably could be effective. To check whether this
had any influence, the data were subsequently recoded
according to the newly expressed opinion of this exper-
imenter and the analysis rerun. But results remained es-
sentially the same. Therefore, the results are reported
according to the original experimental assignment of ex-
petimenters.

Experimental Effects

The main results of the experiment for the instruction
factor can be seen in Table 1, for the experimenter factor
in Table 2, which both give pre- and postscores together
with the standard deviations (SD).

Heart rate showed no significant main effects in ei-
ther factor. Systolic blood pressure showed no signifi-
cant main effect in the instruction factor, but a highly
significant difference in the experimenter factor (F 1/147
= 7.01; p = .008), with the group instructed by experi-
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menter “proplacebo” having a significantly higher
blood pressure (117.1) than the group instructed by ex-
perimenter “antiplacebo” (111.3). There was no signifi-
cant main effect in the instruction factor on diastolic
blood pressure and only a marginally significant effect
of the experimenter factor (F 1/147 = 3.14; p < .08). Well-
being was significantly changed by the instructions (F
3/145=3.17; p < .03). Post-hoc analysis revealed a highly
significant difference (p < .0004) between the group “told
without caffeine,” which was feeling better (79.9), and
the control group feeling worse (71.5). There was no sig-
nificant effect of experimenters on well-being. While
there were no significant interactions in these above-
mentioned variables, there was a significant interaction
in the secondary variable “misprint correction” (F 3/145
=3.09; p < .03), while no main effects in this variable were
significant. Subjects instructed by experimenter “pro-

- placebo” did significantly worse than all the other sub-

jects when in the group “caffeine” {p < .0001). Since the
secondary variable “computer game” was not normally
distributed, analysis was done by the nonparametrical
Kruskal-Wallis test on instructions and experimenters
separately: There were no significant differences.

In order to find cut whether expectation had an in-
fluence on the result, we correlated the expectations of
subjects with the pre/post differences in the outcome
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Table 2

Main and secondary variables; mean values (SD) per ex-
perimenter and for the total sample sample expressed in
post-pre differences (positive values reflecting an increase
in the variable); main variables: heart rate (beats per m-
inute), blood pressure systolic and diastolic {(mm/Hg), sum
score well-geing (Basler Befindlichkeitsskala BBS; Hobi,
1586) high scores: better well-being, low scores: worse
well-being}; secondary variable: number of misprints
found in text within 4 minutes; secondary variable “com-
puter jump-and-run game” was not normally distributed
and is therefore not presented here, it was evaluated by
nonparametric statistics; see text.

Experimenter Experimenter Total

pre-placebo  anti-placebo
N= 7877 79/78 157/156
Variable Pre Pre Pra
Heart rate =51 -4.38 -5.0

{6.8) (6.6} 67N

Blood pressure —4.6 6.5 5.6
(systalic) (7.8) {8.2) {8.1)
Bload pressure -2.5 -3.0 -2.7
(diastolic) (6.2 (4.1} (5.2)
Well-being 1.3 0.4 0.4

(10.0} (8.2) (9.6)
Misprint 0.9 0.4 0.7
Carrection (4.8} 4.7 (4.8)

variables. We found only one notable correlation; The
expectation that coffee would affect concentration nega-
tively was significantly correlated with a larger differ-
ence pre/post in well-being (Spearman’s R = 23; p =
006}, i.e., subjects expecting a lack of concentration
tended to feel slightly worse after the intake of the caf-
feine placebo. Expectation about the effect of caffeine on
well-being was not correlated with change in well-be-
ing. Correlations between the respective expectations
and results broken down according to groups were not
sizeable and if significant only slightly so. Considering
the multiplicity of tests we are inclined to attribute these
small correlations to chance fluctuations.

After all the data were registered, the subjects as-
sessed the subjective probability of having received cof-
fee using a visual analog scale (0 = surely coffee, 10 =
surely placebo). We correlated this probability with the
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difference scores of the outcome variables for all experi-
mental groups except the control group, which had not
been asked this question. There were no significant cor-
relations between subjective probability of having re-
ceived caffeine and any of these outcome variables, the
correlations being insubstantial and ranging between
.06 and .14. Subjects rated their subjective probability of
having received coffee generally according to the exper-
imental manipulation. The respective scores were:
group “told placebo” 6.9, group “told coffee” 2.9, group
“double blind” 6.0. These scores show that the experi-
mental manipulation had generally been successful, al-
beit not to the same degree in all subjects, However, sub-
jects in the group “told coffee” instructed by experi-
menter “proplacebo” rated their probability as 1.4 (SD
1.8), while subjects if this group instructed by experi-
menter “antiplacebo” rated it as 4.2 (5D 2.3), which in-
dicates nearly equal probability of coffee and placebo
and shows that these subjects were unclear as to whether
they had actually received coffee. We calculated a 3 x
2-way ANOVA on subjective probability of having re-
ceived caffeine (without the control group, which had
not been asked this question) and found a highly signif-
icant main effect for the instruction factor (F 2/112 =
22.61; p < 00001}, a significant main effect for the exper-
imentfer factor (F 1/112 = 4.14; p < .05), and a significant
interaction (F 2/112 = 3.27; p < .05). This analysis con-
firms that the experimental manipulation had been suc-
cessful, that there were differences between the two ex-
perimenters, and that the experimenters affected sub-
jects selectively. While the difference was not very large,
in the group instructed “no caffeine” and in the double-
blind group the caffeine instruction was not successful
with experimenter antiplacebo. Figure 1 depicts this sit-
uation graphically.

Debriefing interviews: Impression of Experimenters and
Plausibility of Experiment

After all data had been deposited, the subjects were con-
tacted by phone and informed “about the resuits of the
experiment” as promised. They were informed about
the true object of the study, about the fact that no caffeine
was employed, and were asked about the plausibility of
the experiment as a whole and how they rated some
aspects of the experimenters, like getting along with
them, clarity in introducing the experimental task, self
assured attitude, attractiveness, each item being rated
on a three-point rating scale,

On the whole, subjects believed the cover story of
the experiment: 50% found it plausible, 26% somewhat
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2-Way Interaction Instruction * Experimeter
F(2,112)=3.28, p<0.414

Subjective Probability of Caffeine

IR R N I IS IR -~ Experi‘menter
anti-placebo
0 . -@- Experimenter
no caffeine caffeine double biind pro-placebo
Instruction
Figure 1 :

Subjective probability of having received caffeine (VAS, O = certainly caffeing; 10.5 = certainly no caffeine) according to

experimental groups.

plausible, and 15% thought it implausible, with 8%
missing data. 76% of the subjects said they had no idea
that only decaffeinated coffee had been served, 15%
mentioned they had discovered the fraud, 8% of the data
were missing. Interestingly, subjects instructed by exper-
imenter “antiplacebo” were significantly more suspect
about the caffeine used (Mann-Whitney p = .001, two-
tailed). Experimenter “proplacebo” was rated signifi-
cantly better (Mann-Whitney p < .001, two-tailed) in the
variables “getting along,” “self-assured,” “attractive-
ness.” No difference was found in the way they intro-
duced the experimental task or in the plausibility of the
experiment.

Discussion

This experiment used a standard experimental proce-
dure to induce expectancy effects. Qur aim was to study
how these expectancy effects are mediated and to find a
clue by manipulating experimenters’ expectancy. Exper-

imenters were hired and totally blind as to the true ex-
perimental question and setup. When debriefed, exper-
imenters were astonished about the fact that only decal-
feinated coffee had been used. The junior authors who
knew about the design and purpose of the experiment
had no contact with experimental subjects, nor had the
senior authors had any contact. The debriefing of sub-
jects and experimenters took place only after all original
data had been deposited with the senior authors. No
comparable experiments have ever been done in Frei-
burg. The decaffeinated coffee was not detected as such
in a blinded informal pretest. We therefore are confident
that the blindness of the experiment was maintained
throughout the experiment. The debriefing interviews
of the subjects confirm this. Although the data of 13 per-
sons (8%) were not available, three-quarters of the sub-
jects had no idea that only decaffeinated coffee was be-
ing used and believed the cover story. Since student sub-
jects are sometimes aware of the fact that psychological
experiments have covert purposes and may therefore
suspect some kind of fraud anyway, we take this rate to
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be good evidence for the fact that subjects generally be-
lieved in what they were told. Furthermore, subjects
were in no way dependent on either experimenters or
any of the authors for credit or other benefits. They most-
ly participated for curiosity’s sake or for the money of-
fered as a reward. We therefore feel that the results are
externally and internally valid.

Thus, it is interesting to note that we were not able
to replicate the findings of previous studies using similar
approaches showing clear effects of expectancy. None of
our primary or secondary variables showed any effect of
the instructions in the hypothesized way. There was one
effect in the opposite direction: Subjects told that they
would receive a placebo felt significantly better than sub-
jects of the control group. Since the main effect was sig-
nificant at p < .03, and we ran six independent multiple
analyses: This significance is in fact lost within the mul-
tiplicity of tests. We therefore are inclined to dismiss this
theoretically contradictory effect as a chance finding. The
only effect faintly pointing into the predicted direction is
the significant interaction between the instruction group
“told caffeine” when instructed by experimenter “pro-
placebo” and all the other groups in the misprint correc-
tion task. These subjects did significantly worse than all
other subjects. However, this runs contrary to what one
would expect from the coffee stereotype, namely a better
performance in concentration tasks. Rather the perfor-
mance in the coffee instruction group instructed by ex-
perimenter “proplacebo” is significantly worse. Apart
from this effect, we could, in sum, not reproduce the find-
ings of other studies (Fillmore & Vogel-Sprott, 1992; Fill-
more et al., 1994; Kirsch & Weixel, 1988) that instructions
and expectancies alter blood pressure, heart rate, general
well-being, or cognitive performance.

This was not because of a lack of power, since our
study used twice as many subjects as the studies report-
ed in the literature. Two explanations stand out: None of
the studies were ever done in Germany, apart from an
early one (Lienert, 1955), which explicitly mentioned
“suggestion.” It could be the case that the caffeine ste-
reotype is not as strong in Germany as in the United
States and Canada. Furthermore, subjects might not
have had a uniform expectation and were not supplied
one by us, since we trusted the general coffee stereotype
to work also in a new setting. This obviously is not the
case, as is also shown by the lack of significant correla-
tions of expectations with effects. Without a clear rule as
to what effect can possibly be expected, provided either
by the social stereotype or by some kind of information,
instructions alone apparently are not strong enough to
induce an expectancy, ‘
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One might argue that people just did not believe in
any kind of experimental manipulation at all, so that no
expectancy whatsoever could result. Suspicion has been
voiced as to the validity of balanced placebo designs in
general, since they might be more reflective of the desire
to please the experimenter than of true expectancies
(Knight et al., 1986). While this argument might be true
for some of the studies reported in the literature, it does
not seem to be a plausible explanation for our results: We
double checked the success of our manipulation, by ask-
ing about the probability of having received coffee im-
mediately after the experiment and about 3 weeks later
in a debriefing interview. ANOVA revealed a highly sig-
nificant instruction effect, and the descriptive statistics
show that generally subjects believed the experimental
information, as was confirmed in the debriefing inter-
view. Subjects at that time had no reason to please any-
body, because they were told the truth and then asked
whether they knew it all along. If judged conservatively,
a quarter of the subjects might have suspected some as-
pect of the true design, but this would not be enough to
invalidate the whole data set.

The most plausibie explanation for our lack of ex-
pectancy effects, apart from a general chance fluctua-
tion, is the weakness and diversity of the social stereo-
type of caffeine effects. We tested this hypothesis in a
second study using the same design by varying the ste-
reotype and found similar results (data to be reported).
At least in Germany there does not seem to exist a uni-
form stereotype of what coffee is supposed to do. Coffee
seems to be perceived more as a general purpose drink
than as a drug with specific effects.

Although the main precondition for studying the
influence of experimenter expectation on subject expec-
tancy was not met, we found two clear-cut effects of ex-
perimenters: Subjects instructed by experimenter “pro-
placebo” had a significantly (p = .008) higher systolic
blood pressure than subjects instructed by experimenter
“antiplacebo.” Since this main effect and the according
post-hoc test are much stronger than the above-men-
tioned ones, we take this to be a genuine effect of the
experimenter. Experimenters also had different success
in conveying the belief that subjects had consumed cof-
fee, with experimenter “antiplacebo” generally being
less effective and mainly so in the group instructed to
consume coffee. Note that both experimenters were

- equally blind to the fact that no caffeine was being used.

This is an interesting finding, for the experimental in-
struction seems to work in two ways. Experimenters
were generally different in conveying a sense of the ef-
fect to be expected—main effect in blood pressure—and
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selectively on those subjects whom we wanted to expect

coffee (interaction). It is therefore safe to conclude that

the main’ trigger of subjects’ expectancies are experi-
menter expectations, which modulate the experimental
instructions accordingly: It is important to bear in mind
that experimenters actually had changed their opinion
as to the placebo effect. Experimenter “proplacebo” con-
tinued to believe the experimental information that “the
placebo effect is a real effect,” albeit it in a weaker ver-
sion toward the end of the experiment. Experimenter
“antiplacebo” had changed his mind after 7 days or one-
third of the experiment. He discontinued to believe that
“placebo effects are artifacts” and instead thought that
placebos could have real effects after all. As was men-
tioned, another analysis taking into account these “real”
expectations of experimenter “antiplacebo” did not
change the picture. Results basically remained the same.
This could mean that the experimental information was
still in a way active although the experimenter reported
a different opinion.

Apart from that, experimenters differed in a num-
ber of ways, which were assessed by a personality pro-
file and by asking subjects at the debriefing interviews
about the experimenters. Experimenter “proplacebo”
was extremely satisfied with his life, relatively restricted
in social relations, had very few bodily complaints and
concerns about his health. He described himself as rath-
er introverted and his neuroticisin score was low. Exper-
imenter “antiplacebo,” on the other hand, was average
in nearly all of the scales, or his scores were comparable
with those of experimenter “proplacebo,” except for the
scale “social orientation,” which was very high and ori-
ented toward a more altruistic stance. On the video
tapes, experimenter “antiplacebo” exhibits a rather dis-
passionate and detached way of relating, while experi-
menter “proplacebo” is more active and enthusiastic
about his job, a clear discrepancy with their self-descrip-
tions in the personality scales. Accordingly, subjects rat-
ed experimenter “proplacebo” generally more favor-
able: They found him significantly more attractive, more
self-assured, they got along with him better, and with
him they said less that they had a hunch that no caffeine
was being employed. Clearly, experimenter “proplace-
ba” was the favorite. He obviously intrigued subjects
more than his colleague did, and this might be explana-
tion enough for the higher arousal in these subjects, for
less suspicion, and for the greater conformity he aroused
about the experimental task. Note that there was no dif-
ference in the way the experimenters explained the pro-
cedures. Both were rated as clear. It seems that interper-
sonal perception and affect is more important than the
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more cognitively directed explanations and expecta-
tions of the experimenter. Therefore, it seems plausible
to conclude that there were differences in the way exper-
imenters affected subjects” arousal and expectations of
what they would receive as a beverage. These differenc-
es were probably due to personal differences in the ex-
perimenters and not to experimental manipulations or
information and in consequence they were not due to
specific expectations experimenters might have had.

One possible way for future studies to study exper-
imenters’ expectations could be to use persons who nat-
urally and strongly adhere to one or another set of be-
liefs, document them, and see whether they succeed in
eliciting differential effects in subjects. The problem
could thus be circumvented as to how to stably install
beliefs in experimenters.

This study is to our knowledge the first within this
research paradigm to employ experimenters who were
ignorant about the hypothesis being studied and com-
pletely blind as to the research questions. It could welt
be the case that expectancy effects reported in the litera-
ture are in fact experimenter effects from the fact that
experimenters were not completely blind to research
questions, hypotheses, and expected results, but only te
actual group assignments. We would therefore like to
see replications of expectancy effects using more rigor-
ous blinding procedures in order to rule out any type of
experimenter effects.

Our objective to demonstrate an instruction effect
and to study the way this is mediated failed, except for
one interaction effect: Subjects instructed by experi-
menter “proplacebo” did worse in the misprint correc-
tion task. They probably relied on the coffee, which was
not supplied, and concentrated less. We could not dem-
onstrate other effects, contrary to other findings in the
literature. Our inability to replicate results reported in
the literature might be due to the fact that the stereotype
of what coffee is supposed to do might notbe so clear-cut
in Germany as it is in the United States and Canada. We
hope that this will prove to be a plausible explanation
for our results and that lack of blinding in other studies
is not the case at 1ssue, after all.
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