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The placebo effect in the motor domain
1. Definition and mechanisms
2. Behavioral evidence

3. Neurophysiological mechanisms: the role of M1
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The placebo effect

«A complex phenomenon whereby an inert treatment can induce a therapeutic benefit if
the subject is made to believe that it is effective» (Benedetti et al., Nat Neurosci 2004).
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Behavioral evidence in athletes

The role of expectation as a cognitive mechanism that can influence sport
performance has been extensively demonstrated with placebo manipulations.

Well-trained ciclists, who thought to have ingested
caffeine, showed improved performance, even if they
received a placebo.

Told to receive: Improvement
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Beedie et al., 2006



Behavioral evidence in athletes and non-athletes

Sports Med 2009; 39 (4): 213-29
0112-1642/09/0004-0313/549.96/0

REVIEW ARTICLE

@ 2009 Adis Data Information BV. All rights reserved.

The Placebo Effect in Sports Performance

A Brief Review

k

Christopher . Beedie and Abigail J. Foad
Psychobiology and Behavioral Strateg

Canterbury Christ Church University, Canterbury, UK

Placebo Effects of Caffeine
on Cycling Performance

CHRISTOPHER J. BEEDIE, ELIZABETH M. STUART, DAMIAN A. COLEMAN, and ABIGAIL J. FOAD

European Journal of Neuroscience, Vol. 28, pp. 379-388, 2008 doi:10.1111/

The top-down influence of ergogenic placebos ¢
work and fatigue

Placebo Effects in
Sport and Exercise

Antonella Pollo, Elisa Carlino and Fabrizio Benedetti

R

Placebo Effects in Sport and Exercise

Edited By Philip Hurst, Chris Beedie
Copyright 2024

Daily-life motor functions

Motor learning

Force S pee d
RESISTANCE TO FATIGUE

Balance control Gait

Goal-directed movement
|

Istituto Nazionale di Neuroscienze and Dipartimento di Neuroscienze, Universita di Torino, Corso Raffaello 30, 10125, Torino, Italy



Neurocognitive mechanisms
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Which are the neurophysiological
correlates of the placebo effect in
the motor domain?
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The role of the primary motor cortex

Behavioral/Cognitive J. Neurosci., March 12,2014 « 34(11):3993— 4005

- Placebo-Induced Changes in Excitatory and Inhibitory

Corticospinal Circuits during Motor Performance
Primary motor

cortex
/ Mirta Fiorio,'* Mehran Emadi Andani,’?* Angela Marotta,' Joseph Classen,’ and Michele Tinazzi'
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The role of the primary motor cortex
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The role of the primary motor cortex

i 1
\\@/ Does this neurophysiological effect occur

AN even before movement initiation?
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Premovement facilitation

- «Increase of MEP amplitude after a go signal
g@, and before movement onset which begins
-

s 4 N approximately 100 ms before the
‘ EMG/movement onset».

Rossini et al., 1988; Hiraoka et al., 2010; Cirillo et al., 2021



The motor reaction time task
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Study design

Groups (n=16 each):

Placebo group: TENS + positive verbal suggestion

Control TENS group: TENS + neutral verbal suggestion
Control NoTENS group: without TENS or verbal suggestion
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Reaction times
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Expectation and belief in the treatment
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Pre-movement facilitation
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Pre-movement facilitation
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An overall view
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Other systems involved?

Physiological changes

Perfusion

> Ventilation
> Circulation
> Perfusion
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Circulation
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Benedetti et al., 2018



Conclusion

The placebo effect works in different sport disciplines and for
different types of motor functions

The placebo effect in the motor domain is associated with
increased corticospinal excitability that starts before movement
Initiation

A network of brain regions implicated in motor control may be
involved



From the lab to field
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Elite athletes’ attitudes towards the use of placebo-induced
performance enhancement in sports

MARK BERDI, FERENC KOTELES, KRISZTINA HEVESI, GYORGY BARDOS, &

ATTILA SZABO
Abstract
While an increasing number of research is devoted to the understanding of placebo effects in sports, athletes’ experiences
with and attitudes towards the use of placebo for performance enhancement remain poorly understood. In this study,
79 elite athletes from different sports were surveyed on five issues related to placebo use in sports. Results showed that 47%
of the athletes have experienced placebo effects in the past. A majority of the athletes (82%) thought that placebos could
affect their sports performances. A wider use of placebos in sport settings was endorsed more by those who have experienced
placebo effects in the past than those who did not (P = .005). Regardless of past experience with placebo, more than half of
the athletes (53%) would accept an unknown but legitimate substance from the coach, and 67% of them would not mind a
placebo-linked deception if that was effective. These findings confirm that most elite athletes believe in the power of

placebos in enhancing sports performance, and those having a positive past experience exhibit slightly more favourable
attitudes in contrast to those without such experiences.




From the lab to the field

How could we make
. B
optimal use of \@/

2 T

placebo effects? =

For practical applications, it is important to know that placebo research yielded ethical
possibilities to use placebo effects without deception and without the use of placebos.

The principles are to modulate expectancies by a targeted use of verbal instructions, cues,
associations, and social learning models in order to foster a use of placebos that not only is
ethically permissible, but which also supports individuals’ self-efficacy.

Klinger et al., Int Rev Neurobiol 2018; Colloca & Howick, 2018; Kaptchuk et al., BMJ 2020
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The role of the primary motor cortex
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