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BACKGROUND AND AIMS 

METHODS

CONCLUSIONS

IMPLICATION FOR CLINICAL PRACTICERESULTS

Behavioral feedbacks are able to modify the excitability of the cor*cospinal 
system affec*ng psychomotor performance.  Our proposal was to update the 
latest evidence on effects of behavioural feedbacks on psychomotor 
performance tasks. 

A systema*c review was carried out following the PRISMA statement 
introducing the MeSH keywords “Placebo Effect”, “Nocebo Effect”, 
“Psychomotor Performance” and free terms “expecta*on“, “motor 
coordina*on”, “sensory motor” and “ “visual motor” combined with booleans 
“AND” and “OR” in metasearch engines Cochrane Library Plus and TripDataBase 
and databases Pubmed (MEDLINE), Scopus, Embase, CINAHL and Physiotherapy 
Database (PEDro) from 1st to 31st December 2020.  
Methodological quality and risk of bias was evaluated by independent reviewer 
through PEDro Scale and ROB 2.0 respec*vely.

A total of 6 RCTs (359 subjects) were included with an excellent inter-rater 
reliability (κ=0.822) 
There is evidence of good methodological quality and a low to moderate risk of 
bias that supports the use of verbal sugges*ons (VS) to increase pain tolerance 
(n=1, 80) and percep*on of stability (n=1, 28) and reduce subjec*ve fa*gue 
(n=4, 186).  
Moreover, greater motor endurance (n=1, 80) and higher force peak 
development (n=4, 205) are detected when posi*ve verbal instruc*ons were 
given during task. Conversely, nega*ve visual feedback (VF) reduces maximal 
muscle strength (n=1, 46). 
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Behavioral feedback based on VS and VF modify in short term psychomotor 
performance in healthy volunteers. However, more number and higher 
quality RCTs are required to decide the u*lity for clinical popula*ons.

Contextual factors trigger different motor responses in pa*ents undergone 
exercise task. This literature synthesis study shows how the placebo and nocebo 
effect in healthcare communica*on induce neuromotor physiological changes in 
healthy pa*ents.  
In addi*on, it helps us to iden*fy wich feedbacks increase psychomotor behavior 
and to establish the research base for the development of clinical communica*on 
strategies in subjects suffering from disorders of the neuromusculoskeletal 
system.
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Corsi et al. 2019 48 healthy volunteers  
(Age: 22.32 ± 2.5 years; M: 20 F:28) 

 Maximal voluntary force 

• To perform a force motor task by pressing a piston 
as strongly as possible 

• Transcranial magne*c s*mula*on over the primary 
motor cortex was used to record motor evoked 
poten*als (MEP) and cor*cal silent period (CSP) 
from the muscle involved in the task.

Verbal sugges*on over 
condi*oning in 
determining a 
worsening (nocebo 
effect) but not an 
improvement (placebo 
effect) of motor 
performance.

Words associated with 
treatments should be 
chosen carefully to 
avoid nega*ve 
outcomes, especially in 
sports and clinical 
seqngs

Zech et al. 2019 46 healthy volunteers  
(Age: 34.3 ± 15.2 years; M: 21 F:25)

Maximal muscle 
strength

• Tes*ng dynamometry of the deltoid muscle group to 
evaluate the maximal muscular strength during arm 
abduc*on. 

• Baseline values were compared to performance aser 
exposure to 18 verbal and non-verbal sugges*ons.  

• Sugges*ons suspected to be nega*ve were 
alternated with and compared to posi*vely 
formulated alterna*ves.

Verbal and non-verbal 
communica*on 
produced significant 
effects on muscular 
performance, resul*ng 
mainly in weakening. 

Impairment of 
muscular performance 
could reflect a general 
“weakening effect” of 
nega*ve sugges*ons. 

Villa-Sánchez et 
al.

2019 30 healthy volunteers  
(20 ± 1.4 years; M: 16 F:14)

Maximum voluntary 
force 

• Placebo group: To perform a single-leg stance task in 
which they had to stand as steadily as possible on 
the dominant leg. The task was repeated in three 
sessions (T0, T1, T2). At T1 and T2 an inert treatment 
was applied on the leg, by informing the placebo 
group that it was effec*ve in improving balance.  

• Control group: was overtly told that treatment was 
inert. An accelerometer applied on par*cipants’ leg 
allowed to measure body sways in different 
direc*ons. Subjec*ve parameters, like percep*on of 
stability, were also collected.

The placebo group had 
less body sways than 
the control group at 
T2, both in the three-
dimensional space and 
in the anterior-
posterior direc*on. 
Furthermore, the 
placebo group 
perceived to be more 
stable than the control 
group.

The placebo effect 
op*mizes posture, with 
a poten*al transla*onal 
impact in pa*ents with 
postural and gait 
disturbances.
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Rosseqni et al. 2018 60 healthy volunteers  
(Age: 23.2±3.3; M: 35 F:25)

Force

• Par*cipants were asked to perform 
abduc*on movements with the index 
finger as strongly as possible against a 
piston and axen*on could be directed 
either toward the movements of the finger 
(internal focus, IF) or toward the 
movements of the piston (external focus, 
EF). 

The Placebo-IF group had higher force 
levels aser the procedure than 
before, whereas the Placebo-EF group 
had a decrease of force. 
Electromyography showed that the 
Placebo-IF group increased the 
muscle units recruitment without 
changing the fring rate. 

The placebo effect in motor performance 
can be influenced by the subject’s 
axen*onal focus, being enhanced with 
the internal focus of axen*on.

Carlino et al. 2016

80 healthy right-
handed volunteers  

(Age:21.3 ± 0.8; M: 34, F: 
46)

 Fa*gue 
 Motor 

endurance 
 Pain 

tolerance

• Par*cipants were tested in a pain 
tolerance task and in a motor task in two 
different experiments: aser a condi*oning 
procedure on pain tolerance in which they 
were made to believe in the effec*veness 
of an analgesic treatment procedure 
(experiment 1) or without a previous 
condi*oning procedure (experiment 2)

It is possible to transfer the posi*ve 
effects observed on pain to a motor 
task but only if verbally induced 
expecta*ons are reinforced by 
previous experiences. 

Condi*oning and expecta*on processes 
meddle together in “direc*ng” a placebo 
response toward a specific outcome in 
specific modali*es, such as fa*gue or 
pain.  

Andani et al. 2015 32 healthy volunteers  
(Age:23.3 ± 2.9; M: 16 F: 16) 

Maximum 
voluntary 

force 

• Par*cipants were asked to perform a 
motor task by pressing a piston with the 
right index finger.  

• Nocebo: low frequency transcutaneous 
electrical nerve s*mula*on (TENS) was 
applied over the index finger with 
instruc*ons of its detrimental effects on 
force. To condi*on the subjects, the visual 
feedback on their force level was 
surrep**ously reduced aser TENS.

Experimental group reduced the 
force, felt weaker and expected a 
worse performance than the control 
group, who was not suggested about 
TENS. 

Expecta*on of change in performance 
diminishes the inhibitory ac*va*on of the 
primary motor cortex, independently of 
the behavioural outcome.

Table 1. Data extrac*on
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