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The empirical foundation of the ‘placebo effect’ is presented briefly, which is followed by the
meta-analysis of the relatively few published reports that have investigated placebo effects in
sports performance. Based on the analysis of the fourteen studies included in the meta-analysis,
an overall medium effect size (0.4, 95% CI ranged from 0.24 to 0.56) was found. Homogeneity
of effect sizes (y* (13, N = 196) = 9.35, p = 0.75) and the feasibility of possible explanation
models were also tested. In various sports (e.g. cycling, running, weightlifting) the investigation
of the placebo effect on various physiological or performance measures (e.g. muscle power,
heart rate, running speed) and psychological attributes (e.g. perceived exertion, post-experiment
interviews) yielded significant results. Indeed, the common finding of the reviewed studies was
that from the point of view of the athletes there is substantial performance enhancement as a
result of different forms of placebos. However, the interpretation of some of the results may be
limited by methodological shortcomings. Based on the reviewed articles and further questions
emerging from them, methodological recommendations as well as possible research ideas are
suggested for further inquiries in the area.

Keywords: placebo effect, meta-analysis, expectation, belief, sport, physical exercise, mech-
anism, nocebo

Placebo-Effekt im Bereich Sport: Metaanalyse: Die Grundlagen der Erforschung des Place-
bo-Effekts werden kurz geschildert, sodann werden die Ergebnisse unserer Metaanalyse vorge-
stellt, die auf Grundlage einiger Studien zur Untersuchung des messbaren Placebo-Effekts bei
Sportleistungen durchgefiihrt wurde. Auf Grundlage der in die Metaanalyse integrierten 14 Stu-
dien wurde eine mittlere Wirkungsgrofle festgestellt (0,4, mit 95% CI 0,24-0,56). Es wurden die
Homogenitét der WirkungsgroBen (y* (13, N=196) =9,35, p =0,75), sowie die Moglichkeit der
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Anwendung von Erkldrungsmodellen untersucht. Die in mehreren Sportarten (z.B. Radfahren,
Laufen, Gewichtheben) gemessene Wirkung einer Placebobehandlung erwies sich bei unter-
schiedlichen physiologischen oder Leistungswerten (z.B. Muskelkraft, Puls, Geschwindigkeit)
und psychologischen Variablen (z. B. wahrgenommene Ermiidung, Interviews nach der Unter-
suchung) als signifikant. Aus den Untersuchungen kann allgemein die praktische Schlussfolge-
rung gezogen werden, dass bei Sportlern die leistungssteigernde Wirkung verschiedener Place-
bos bedeutend ist. Gleichzeitig konnen die Ergebnisse einiger Untersuchungen wegen methodo-
logischer Einschrankungen nur mit Vorbehalt behandelt werden. Aufgrund der gesichteten Stu-
dien sowie der in ihnen aufgeworfenen Fragen wurden methodische Empfehlungen formuliert
und weitere mogliche Forschungsrichtungen angegeben.

Schliisselbegriffe: Placebo-Effekt, Metaanalyse, Erwartung, Fehlannahme, Sport, kérperlicher
Leistungsmechanismus, Nocebo-Effekt

1. Background
1.1. The placebo effect: introduction

The use of placebos is a widely used intervention to investigate non-specific drug
effects that are or are believed to be independent of the specific characteristics of
the given medicine. The concept of placebo has originally been defined strictly
within a medical context, but it has broadened and started to be used beyond the
boundaries of medicine: studies appeared on the effects of placebo alcohol, caf-
feine, etc. (BEEDIE 2007). The term is used here in this broader sense, according to
the definition of ROSS & OLSON (1981, 408): ‘a placebo is a substance or procedure
that is administered with suggestions that it will modify a symptom or sensation but
which, unknown to its recipient, has no specific pharmacological impact on the
reaction in question’.

The efficacy of a placebo depends on the suggestion (information) received:
more powerful effects have usually been reported in the case of deceptive adminis-
tration (subjects are told that they receive a medication) than in double blind condi-
tion (subjects are told that they are to receive either medication or a sugar pill).
Participants of clinical drug trials (RCTs) must be informed about the possibility
and probability of receiving a placebo treatment. During the therapeutic application
of placebos, however, patients are not aware of the possibility of a sham treatment,
thus belief, hope, expectancy, and other factors could have a stronger effect on re-
covery. The aim of using placebos in research is twofold: either to serve as control
in RCTs, or for examining its independent therapeutic effects. If there is no add-
itional control group, like a no-treatment group to control for the placebo effect it-
self, there is no way to conclude that changes in the placebo group may be solely
due to the placebo effect (KIENLE & KIENE 1996). In this case, the observed change
in the placebo group is called ‘perceived placebo effect’ (ERNST & RESCHL 1995),
and it could stem from multiple sources (regression to the mean, spontaneous re-
covery, etc.). If some form of control is also included, any observed differences
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between changes in the placebo group and this control group are called ‘true pla-
cebo effect(s)’ (ERNST & RESCHL 1995). Therefore, in studies investigating the true
placebo effect, a no-treatment control group should be included (see Discussion for
other possibilities). Inert substances could also evoke harmful effects known as
placebo side effects or nocebo effects (BARSKY et al. 2002).

There are many possible mechanisms underlying the true placebo effect, the
most often mentioned are response expectancies (KIRSCH 1997) and conditioning
(SIEGEL 2002). Placebos have specific effects on both subjective and objective vari-
ables, though the two concepts are not completely separable. Placebos are not at all
universal therapeutic agents; their effects and effectiveness vary significantly, de-
pending on the target organs, symptoms or illness, and on personal and situational
factors (GEERS et al. 2005, 2007).

The most often reported subjective effects of placebos are sedation and stimu-
lation, respectively. In several studies, differences were found in self-rated alert-
ness and/or mood among groups ingesting placebos with different suggestions
(WALACH et al. 2002; BRODEUR 1965; KIRSCH 1997; LYERLY et al. 1964; ROSS et
al. 1962; ZWYGHUIZEN-DOORENBOS et al. 1990) and placebos with different per-
ceptual characteristics (BLACKWELL et al. 1972). In the study of KIRSCH & WEIXEL
(1988), participants experienced significant changes in perceived alertness and ten-
sion but not in relaxation after receiving placebos with deceptive stimulant sugges-
tion. In a clinical study, placebos received with stimulative suggestion increased,
while placebos with sedative suggestion decreased the sleep onset latency in in-
somniacs (BOOTZIN et al. 1976). According to a narrative review on placebo effects
(BUCKALEW & ROss 1981), sedative effects of placebos were reported more often
and in greater magnitude than stimulative effects.

Research has demonstrated that in addition to perceived changes in internal states,
placebos given with proper suggestion could also affect cognitive tasks as well as psy-
chomotor performance either positively (LYERLY et al. 1964; ROsS et al. 1962; ZWYG-
HUIZEN-DOORENBOS et al. 1990; FRANKENHAUSER et al. 1963; KIRSCH & ROSADINO
1993; LIENERT 1955) or negatively (e.g. WALACH et al. 2002; MOERMAN 2002).

Placebos with perceptual characteristics that evoke stimulative or sedative ex-
pectations have caused changes in HR and/or in systolic and diastolic blood pres-
sure (SBP, DBP) (BLACKWELL et al. 1972; FRANKENHAUSER et al. 1963). Placebo
interventions that were accompanied by stimulative (but deceptive) suggestions
have resulted in elevated HR and/or SBP levels in participants in some studies
(BLACKWELL et al. 1972; BOOTZIN et al. 1976). Positive placebo reactions were
observed in patients diagnosed with circulatory problems (e.g. heart attack, hyper-
tonia, etc.) (LYERLY et al. 1964; RoSS et al. 1962).

The respiratory system could also be influenced by placebos. Inert substances
given as bronchodilatator/bronchoconstrictor drugs have evoked marked changes
in asthmatic subjects’ spirometric parameters (BUTLER & STEPTOE 1986; GODFREY
& SILVERMAN 1973; LEIGH et al. 2003; LUPARELLO et al. 1970), and even asth-
matic attacks could have been initiated (AL ABSI & ROKKE 1991; COLLOCA &
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BENEDETTI 2007) though the healthy control groups typically showed much weak-
er responses. These studies highlight the possibility of placebo effects in the re-
spiratory system.

It was postulated that placebos may alleviate pain via the activation of the en-
dogenous opiate system or other mechanisms (BENEDETTI et al. 2005). The clinical
use of placebos was once based on this observation (SPIRO 1998), and their efficacy
has been proven recently (FLATEN et al. 2006; POLLO et al. 2001; PRICE et al. 2005).
Another, closely related and intensively investigated area is the reduction of anx-
iety and perceived stress by using placebos (BEECHER 1960; SPIRO 1998). This area
of research is very important, because beyond and above the modification of pain
levels, the level of anxiety (or stress) heavily influences the functioning of the or-
ganism as a whole.

Taking the above-mentioned effects and features into consideration, placebos
seem to be ideal candidates for enhancing the physical and mental performance of
athletes and thus reducing, complementing, or even preventing the use of perform-
ance enhancing agents. Although, as BEEDIE et al. (2006, 2159) note: ‘sports scien-
tists account for the possibility of a placebo effect in intervention studies by using
aplacebo control’, to date no significant attention has been paid to the so-called true
placebo effect. Beyond speculation, there is empirical evidence about the effects of
placebos on sport performance. Unfortunately, since researchers in sports sciences
usually do not include a no-treatment control group along with the placebo and/or
experimental groups, the placebo-controlled designs in this field usually do not ac-
count for the true placebo effect (ERNST & RESCHL 1995).

In their review, BEEDIE & FOAD (2009) have summarized the findings of
twelve intervention studies in sport performance and simply reported a placebo
response range varying from —7.8 to 50.7%. The purpose of the present analysis is
to characterize the magnitude of placebo response in intervention studies where the
dependent variable was connected to sporting performance. Our method of choice
was a meta-analysis to obtain a more objective estimate of the effect sizes by com-
bining the results of various studies.

2. Methods
2.1. Data sources and study selection

In the identification, location and retrieval of research papers we followed the gen-
eral guidelines of our search included 1) a prior review article in the topic (BEEDIE
& FOAD 2009), 2) references in studies, 3) major computerized journal databases
(PubMed, PsycINFO, and MEDLINE), 4) published conference programs and pro-
ceedings, and 5) doctoral theses available in Dissertation Abstract International, up
to May 2010. Database searches included different combinations of terms placebo,
sport, sport performance, exercise.
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All studies exploring the placebo effect of an intervention in any sporting per-
formance in subjects at all levels of fitness were considered. Exclusion criterion
was the placebo group that was used solely as a control group, in which the meas-
urement of placebo effect itself was not addressed. In the case of most articles,
identified with the key words mentioned above, this criterion could be identified
easily through reading the title and the abstract of the study. We also developed a
coding system for the evaluation of the studies and the appraisal was done by one
of the authors (FK). In this process only the meta-analytically relevant part of the
study was taken into account (see Table ).

In a meta-analysis one is faced with the question of heterogeneity of the pool
of research. For example, is it appropriate to combine studies in which the outcome
variables, sampling units, and interventions are not uniform? How could we speak
of placebo effects, meta-analytically, when these effects are sometimes evoked by
caffeine, carbohydrate, sodium-bicarbonate, etc.? How could we speak of these ef-
fects uniformly if they are measured on different variables such as strength, endur-
ance, or time? Could these often heterogeneous features be pooled together in a
meta-analysis? The answer to these dilemmas is given, at least in part, by ROSEN-
THAL (1991), who states that apples and oranges are good to mix. Since scientists
often generalize over subjects unique or specific characteristics in a given study,
why couldn’t we do so with studies in a given meta-analysis? It is useful to make
general statements about fruits, and there is nothing in meta-analysis that prevents
us from doing so, contemplates Rosenthal.

2.2. Trial characteristics

Seventeen possible studies in placebo effect on sport performance were identified.
In online databases (PubMed, MEDLINE and PsycINFO) three studies (MEIN-
HARDT et al. 2008; HULSTON & JEUKENDRUP 2009), in BEEDIE & FOAD’s review
(2009) twelve, in our University library one (MRNA & SKRIVANEK 1985), and
through personal communication one more study (WRIGHT et al. 2009) was identi-
fied. We excluded the study of MEINHARD et al. (2008) as neither a no-treatment
group nor a baseline measurement were part of the study design. The study of
MRNA & SKRIVANEK (1985) was excluded for its poor design and the lack of data
provided in it. We have also excluded three studies reviewed by BEEDIE & FOAD
(2009): (1) BENEDETTTI’s (2007) research was excluded because although sport per-
formance was measured in this study, the focus was on pain tolerance (by placebo
morphine) using time as the dependent measure. We also chose not to include the
studies of FOSTER et al. (2004) and PORCARI & FOSTER (2006) because both were
published later in WRIGHT et al. (2009) as ‘Experiment A’. Therefore, we have in-
cluded their study and counted its three researches as independent ones. Table [
shows the characteristics of the fourteen studies included in the current meta-an-
alysis.
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2.3 Data extraction and statistics

The following study characteristics were obtained by one reviewer (MB) and veri-
fied by another (FK): ID number, year of publication, author(s), type of exercise,
intervention design included in meta-analysis (see the details later), total number of
subjects, number of subjects in the baseline trial, number of subjects in the treat-
ment trial, means and SDs of baseline and treatment trials.

Based on LIPSEY and WILSON’s (2000) suggestion, since all dependent vari-
ables in the included studies are inherently continuous (e.g. time, power, mass) and
measured on continuous but different scales (e.g. second or minute, Watt, kg or
pound), we had decided to use standardized mean difference effect sizes computed
from the given raw values (pre- and posttest means and pre-SD. See the details bel-
low). When these data were not given in the original article, they were requested
from the authors via email. In cases where the requested data have not been pro-
vided, effect size estimations were carried out based on the available probability
values. Effect sizes, Hedges’ ¢ values, variances weights (w) and Cls for the indi-
vidual studies are shown in 7able 2.

In the case of three studies (ARIEL & SAVILLE 1972; BEEDIE et al. 2007; CLARK
et al. 2000) we have calculated the effect sizes either based on the approximated

Table 2
Effect size data

Study Author ES  Hedges’c Var w  Cllow Clup
1D

1 Ariel 1.73 0.71 1.05 0.96 -0.27  3.73
2 Clark 1.06 0.89 0.13 7.60 035 1.77
3 Maganaris 0.73 0.85 0.15 6.50 0.28 1.17
4 Beedie 0.24 0.71 0.29 3.42 -0.82  1.30
5 Beedie 0.02 0.93 0.05 18.90 -0.43 047
6 Kalasountas 0.37 0.89 0.09 1091 0.07  0.67
7 McClung 0.13 0.90 0.07 13.74 -0.04  0.65
8 Foad 0.20 0.89 0.09 11.56 -0.38 0.78
9 Pollo 0.30 0.85 0.12 8.30 -0.38 098
10 Wright (A) 0.39 095 0.04 27.65 0.01 0.76
11 Wright (B) —0.12 091 0.06 15.75 -0.61 038
12 Wright (C) 0.08 0.84 0.13 7.74 -0.62  0.79
13 Hulston 0.14 0.84 0.13 7.68 -0.57 0.84
14 Duncan 0.37 0.87 0.11 9.01 -0.28 1.02

Note: ES = effect size, Var = variance, w = weight, CI low = lower confidence interval,
CI up = upper confidence interval.
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(smaller than or equal to) or the exact p values. It is obvious that in the former case
the effects could be underestimated.

Even though ARIEL and SAVILLE’s study (1972) is a well designed one, the
authors only reported the mean differences between training and placebo trials and
the approximate significance level of these differences. In the study by CLARK et al.
(2000, 1645) “full placebo effect’ was computed based on the difference in the
power output between the told-carbohydrate and the told-placebo groups. P for the
change (given in percent), CI in percent, and peak powers for treatment groups
were provided for this effect. For the calculation of the effect size mean baseline
data for each group would have been needed. In the abstract mean baseline for all
subjects was provided, however, in Table 1 (1645) only peak powers were provid-
ed. Based on these data we decided to estimate the effect size based on the signifi-
cance level (p = 0.06) of the full placebo effect. In BEEDIE et al. (2007) standard
deviations for baseline and experimental trials were missing. Therefore, the effect
size was estimated on the basis of the reported (exact) probability levels.

Three studies (ARIEL & SAVILLE 1972; KALASOUNTAS et al. 2007; MAGA-
NARIS et al. 2000) examined placebo effect in more than one exercise. Thus we had
to consider whether we should count each result in a study as an independent one,
or combine them somehow and consider them as a single grand result (i.e. one ef-
fect size per study). Following ROSENTHAL’s (1991) and LIPSEY and WILSON’s
(2000) recommendations, only one effect size was derived from each study by av-
eraging the standardized mean difference effect sizes.

Study designs of the retrieved researches included between-subject, within-
subject, Latin-squared, balanced placebo, and mixed designs. However, the inter-
ventions in which placebo responses were measured were all within-subject de-
signs, except for one study (CLARK et al. 2000). There is a controversy regarding
whether data obtained from different designs should be mixed in a meta-analysis,
and also regarding how to compute effect sizes in repeated measures designs (ARI-
EL & SAVILLE 1972; KALASOUNTAS et al. 2007; MAGANARIS et al. 2000). In the
computation of the effect sizes in case of different study designs, the general out-
lines of MORRIS & DESHON (2002) were followed. According to them, a meta-an-
alyst could compare effect size estimates across studies with different designs if (a)
effect sizes estimate the same treatment effect, (b) all effect sizes are scaled in the
same metric units and (c) meta-analysis uses design-specific estimates of sampling
variance. For the first suggestion, it was ascertained that each included study’s ef-
fect size estimate represented a placebo effect. Considering the problem of metric
units, standardized mean effect sizes were employed, as mentioned earlier, which
were computed in accordance to the suggestions of BECKER (1988) and MORRIS &
DESHON (2002). Accordingly, if there was a possibility that variances were not
equal over time, i.e. in pre- and posttest scores, then the use of pretest SD was pre-
ferred in computing the effect size, because pretest SD is more unaffected by the
treatment and therefore more consistent across studies. Uniformly the effect sizes
used in this meta-analysis are all in the same metric units and are calculated by
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BECKER’s (1988) formula and express the differences between trial and baseline in
units of the standard deviation at baseline:

mean at trial — mean at baseline

Effect size =
standard deviation at baseline

Sampling variances for the individual effect size and sample bias c(df) (HEDGES
1982) for the correction of all effect sizes were computed. By the inverse of the
variance a weight score (w) was attributed to each effect size, and an overall vari-
ance-weighted mean effect size was computed (cf. MORRIS & DESHON 2002).

For the estimation of between-study homogeneity (Q) of effect sizes, a com-
parison of theoretical and observed variance was made and tested against a chi-
square distribution with k-1 degrees of freedom (HEDGES 1982). Since the Q statis-
tic returned the acceptation of the null-hypothesis of heterogeneity (i.e. effect sizes
fitted to a fixed effects model), confidence intervals (CI) for the overall mean and
individual effect sizes could have been calculated in a typical way (SANCHEZ-MECA
& MARIN-MARTINEZ 2008). Beside computing Q for the overall mean effect size,
variables for subgroup analysis were defined a priori, including the type of exercise
(strength vs. endurance), and Q were computed in these subgroups as well, and
between group variance was tested (HEDGES & OLKIN 1985). Effect size calcula-
tions based on the above formulas were carried out in Open Office Excel, and effect
size estimations were done by WILSON’s macros (2009).

3. Results
3.1. Outliers

The distribution of unweighted effect sizes was examined, and an extreme value
(2.39) was found. This is 2 SDs from the second highest, and almost 3 (2.98) SDs
from the mean. This effect size refers to ARIEL & SAVILLE’s (1972) study and is the
combination of four effect sizes calculated from approximate p values. After the
close examination of these individual effect sizes of this study we have decided not
to eliminate the whole study from the meta-analysis, but to trim its effect sizes.
Thus out of the four effect sizes (1.94, 1.52, 3.05, and 3.05) the two extremes were
eliminated.

3.2. Statistical results

The number of participants enrolled in the placebo arms of the studies was N =196
(range 6-32; mean sample size of placebo arms = 14). The mean age of people in
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the placebo part of the studies was 29.35 years. Four out of the fourteen investiga-
tions examined female participants. The size of placebo arms tended to increase in
more recent years (r = 0.399, p = 0.177). The most commonly examined types of
exercises were cycling (n = 6), various forms of weight lifting (n = 4), and running
(n=3).

The overall standardized unweighted mean effect size was 0.4 (95% CI ranged
from 0.24 to 0.56), and the variance weighted mean effect size was 0.31. Effect
sizes for two subgroups, power and endurance type of exercise, were 0.48 and 0.22
respectively. Applying Cohen’s recommendations for interpreting effect sizes,
these can be regarded as moderate and small effect sizes respectively.

The homogeneity (Q) of effect sizes for the whole sample was examined. The
O test yielded a non-significant chi-square result y* (13, N = 196) = 9.35, p = 0.75,
i.e. effect sizes are homogenous. Q tests of effects sizes in the two subgroups of
exercise, power and endurance, ¥>(3, N =42)=2.29, p=0.51, and > (9, N = 142)
= 0.23, p = 0.42 respectively, also yielded homogeneity.! Because of this high
homogeneity of variance no models (such as analogue to the ANOVA for categor-
ical or weighted regression analysis for continuous variables) were tested.

4. Discussion and Conclusion

A meta-analysis approach was used in order to obtain effect size estimations of
placebo effect in sport performance, based on fourteen different studies published
since 1972 to date. The main finding of this meta-analysis was that placebo treat-
ments have a small to moderate effect on sports performance.

According to our results, it can be stated that the placebo effect could play a
role in sport performance. Does this effect have a practical implication? If the uni-
formly positive values of the effect sizes are considered, the answer is clearly ‘yes’.
However, there are several other factors to consider. First of all, several studies in-
cluded in the meta-analysis manifest methodological shortcomings that could af-
fect internal validity. For example, comparing the placebo group to its own baseline
may yield learning or habituation effects in the course of the treatment, which could
lead to the overestimation of the effect. There are at least three possibilities to as-
sess the placebo effect more properly: 1) comparing a placebo and a no-treatment
group, 2) using a balanced placebo design, or 3) comparing the effects of different
placebos. Second, results obtained in laboratory settings could have limited exter-
nal validity in the actual athletic competitions where the environment, importance
of the competition, appraisal of the judges, equipment, facilities or opponents’
skills could all be mediating factors of the placebo response. Third, it is well known
in the placebo literature that there are marked individual differences in the magni-

' These low and non-significant Q statistics indicated the fit of a fixed effects model. However, a
random effects model was also tested, but random effects variance (v,) returned a negative value
(—127.26), consequently it was set to zero, thus subject-level sampling error (v,) remained unchanged.
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tude of the placebo responses. While some individuals show remarkable responses
to placebo intervention, others might not respond at all. Individual responsivity
appears to be a function of certain personal and situational factors, as well as the
interaction of the two, and consequently it is difficult to predict.

Placebo treatment in sport may be considered as a way to mobilize psycho-
physiological reserves from a psychological perspective. The relatively varied and
possibly restricted size of these reserves obviously limits the achievable enhance-
ment. The small to moderate effect sizes calculated in this meta-analysis may re-
flect these limitations, but also the neutralization of the demonstrable placebo ef-
fects by the fact that both responders and non-responders were included in the ex-
isting studies. Perhaps larger effect sizes could be obtained with athletes who could
be identified as placebo-responders. This is the population that would benefit the
most from placebo intervention in training and competition. In spite of individual
differences in placebo responses, it is worth to keep in perspective that even rather
small gains in performance could make a significant difference in competitive situ-
ations (CLARK et al. 2000).

4.1. Recommendations for further studies

Beyond methodological issues mentioned above, the majority of the studies do not
attempt to shed light on underlying psychological factors. Possible mediating fac-
tors in placebo research could be personality traits (e.g. dispositional optimism
GEERS et al. 2005; GEERS et al. 2007); social acquiescence (FISCHER & GREEN-
BERG 1997) and motivation (ALETKY & CARLIN 1975; JENSEN & KAROLY 1991).
Qualitative and idiographic methods should also be used for a better and deeper
understanding of the psychological mechanisms underlying the placebo effects
(BEEDIE 2007).

Furthermore, expectations evoked by the perceptual properties (i.e. colour,
size, shape) of placebos, the mode of application (i.e. oral vs. injection), the dosage
form and the price of drugs could also be important mediating factors (DE CRAEN
et al. 1996, 2000; MOERMAN 2002). Unfortunately, despite the fact that this issue
has been raised in the past (TROJIAN & BEEDIE 2008), only one study has been
published to date in which these issues have been considered (BERDI et al. 2010)

Further theoretical and empirical work is needed to determine the possible
psychophysiological mechanisms of placebo effects in sports. A role of classical
conditioning has been demonstrated at two levels: pharmacological effects of sub-
stances and also experiences from muscular exercises may have an effect on the
physical performance (BENEDETTI et al. 2007; POLLO et al. 2008). These effects
could partly be the consequences of changes in pain sensation and perception by the
conscious and non-conscious regulation of muscular functions (POLLO et al. 2008).
However, pain regulation may also be modulated by multiple social and cultural
factors (MORRIS 1997; MOERMAN & JONAS 2002). Another possible mechanism
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may be the reduction of the acute levels of stress or anxiety. The stress- and anx-
iety-alleviating properties of placebos have been extensively examined in clinical
settings (BEECHER 1960; SPIRO 1998) but not in the area of sport sciences.

Pennebaker’s schema-guided selective searching approach offers another pos-
sible explanation (PENNEBAKER 1982). According to this theory, conscious percep-
tion of internal sensory information is based on active top-down selection mech-
anisms in which external environmental cues may distract attention from internal
stimuli (e.g. signs of fatigue of muscles). Placebos given with proper information,
theoretically, could also alter the direction of top-down searching processes: per-
sons having taken a ‘stimulant’ drug can simply ignore or attenuate the signs of
fatigue (for the use of a similar rationale, i.e. the possible top-down influences of
placebos, see POLLO et al. 2008).

The finding that placebos could enhance athletic performance has ethical im-
plications, too. With today’s extreme demands in sporting performance, aimed at
the breaking of seemingly unbreakable records, the placebo effect may play a cru-
cial role in athletic success. From this point of view, placebo interventions could be
conceptualized as means of legal ‘psychological doping’ (BENEDETTI et al. 2007).

Currently only treatments containing physiologically active substances are re-
garded as illegal. Based on today’s doping policy, placebo treatment is a legal and
undetectable way to enhance sport performance. In this respect, placebo treatment
cannot be sharply distinguished from other psychological interventions, e.g. mental
training or relaxation techniques. The presently legal state of placebo treatment
may or may not change in the future regulations, depending on the judgement of
policy makers and the technique of differentiating responders (those who could
benefit from placebo intervention) and non-responders (those whose performance
would not change in spite of placebo intervention). A better understanding of the
placebo phenomenon may certainly open new ways to improve sports performance
in at least a proportion of the athletes — on an ethically and morally more acceptable
ground than through the use of illicit performance enhancing agents.
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