
Fabio Giovannelli 

 Sezione di Psicologia - Dipartimento NEUROFARBA 

Impulsive personality trait, intentional 
inhibitory control and motor awareness: 
a complex relationship  



2 Impulsive personality trait, intentional inhibitory control and motor awareness: a complex relationship – F. Giovannelli 

Outline 

Awareness of motor intention & Impulsivity 
• ‘Delayed’ subjective experience of volition 
• Impulsivity traits and awareness of motor intention in healthy individuals 

and in patients with Parkinson's disease 
 

Proactive inhibitory control & Impulsivity 
• Brain activity during the proactive phase of Go/No-go task as a function of 

the impulsive personality traits 
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Libet’s clock task 
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‘Veto’ hypothesis 
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conscious ‘veto’ 

The interval between conscious intention and movement onset seems to be sufficient to allow a conscious ‘veto’ of the 
impending action (Brass & Haggard, 2007; Matsuhashi & Hallett, 2008; Kühn et al., 2009; Walsh et al., 2010). 

W 

Hypothesis: impulsivity could be related to a delayed awareness of voluntary action, i.e. conscious intention to move 
closer to the actual execution of a self-initiated movement. 

W = subjective timing of the will to move,  

M = subjective timing of the onset of movement 

S = subjective timing of a shock to the finger. 

Libet et al., 1983; Hallett, 2007,2016; Haggard et al., 2008 
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Awareness of motor intention & Impulsivity 
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- Barratt Impulsiveness Scale (BIS-11) 

3 subscales:  

1) attentional impulsivity 

2) motor impulsivity 

3) non-planning impulsivity  

 

 - Visual cued go/no-go task  

Impulsivity and inhibitory control assessment 

74 healthy volunteers  

(54 women; mean age 24.8 years, 
range 19–48) 
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Awareness of motor intention & Impulsivity 
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Libet’s clock paradigm 

Giovannelli et al., 2016 
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Awareness of motor intention & Impulsivity 
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Giovannelli et al., 2016 

Caspar & Cleeremans, 2015 
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Abnormal (‘delayed’) subjective experience of volition 
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Study Condition M-judgement W-judgement

Moretto et al., 2011 Gilles de la Tourette syndrome Similar to healthy controls Delayed compared to healthy controls

Ganos et al., 2015 
Gilles de la Tourette syndrome 

(adolescent)
Similar to healthy controls

Similar to healthy controls; but patients who were more able 

to voluntarily suppress their tics showed significantly earlier 

conscious intention.

Mainka et al., 2020
Gilles de la Tourette syndrome   

(5 y follow-up Ganos 2015)
Similar to healthy controls

The longer was the disease duration, the less was the 

developmental increase in the W-M gap.

Triggiani et al., 2023
Tic disorders and Tourette 

syndrome
Similar to healthy controls

The sense of volition for tics is similar to that of their 

voluntary movements which is similar to healthy controls

Edwards et al., 2011 Psychogenic tremor Similar to healthy controls Delayed compared to healthy controls

Baek et al., 2017 Functional neurological disorder Similar to healthy controls Delayed compared to healthy controls

Jungilligens et al. 2020

Dissociative seizures 

(psychogenic nonepileptic 

seizures)

Similar to healthy controls Delayed compared to healthy controls

Doñamayor et al., 2018 Binge drinking Similar to healthy controls Delayed compared to healthy controls

Richardson et al., 2020 Schizophrenia Similar to healthy controls Delayed compared to healthy controls

Tabu et al., 2015 Parkinson's disease Similar to healthy controls Delayed compared to healthy controls

Di Costa et al., 2020 Parkinson's disease Similar to healthy controls

Similar to healthy controls; but dopaminergic medication 

boosted anticipatory awareness of both intentions and 

actions in PD patients, relative to an unmedicated condition.
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Action awareness in PD patients 
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Tabu et al., 2015 Di Costa et al., 2020 
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Impulsivity trait in PD patients 
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Impulsivity, as a personality trait, may characterize 
patients with PD, even in the absence of ICDs. 

PD patients vs controls PD/ICD+ vs PD/ICD- 
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Impulsivity trait in PD patients 
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Reduction in GMV with increasing impulsivity 
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Impulsivity trait in PD patients 
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Data suggest a link between α power 
and trait impulsivity in PD, irrespective 
of the presence and severity of ICB 
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Impulsivity traits and awareness of motor intention PD 
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Main inclusion criteria: 

• mild-moderate disease severity (stage I-III on the 
Hoehn & Yahr scale) 

• MOCA score > 25 

• stable antiparkinsonian medication for at least 1 
month before the enrolment 

• absence of overt ICD at the time of testing 

 All patients were on dopaminergic therapy and were 
tested ON medication. 
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Impulsivity traits and awareness of motor intention PD 

Time (ms) [mean ± SE ] 

Time (ms) [mean ± SE ] 

* P< 0.05; Mixed design ANOVA and Bonferoni-corrected post hoc test  

* 
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Impulsivity trait & motor preparation 
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Proactive and reactive inhibition 
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Positive significant correlation between motor BIS-11 
scores and the activation of left sensorimotor cortices 
(diminished reactivity threshold), left inferior and 
superior parietal (proactive control) 
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or 

- 2500 ms 

1000 ms 

- 2000 ms 

TMS 

GNG 

0 ms 

- 1500 ms 

- 1000 ms 

- 500 ms 

0 ms 

or 

Proactive phase 
movement preparation 

Go/No-Go/Choose 
stimulus Response 

GNG task  
(Go/No-Go/Choose) 

[Parkinson & Haggard, 2015; 
Rae et al., 2020] 

- Go (50%) 
 180 trials, 36 MEPs 
for each time point. 
 
- No-go (16.67%)  
 60 trials, 12 MEPs for 
each time point. 
  
- Choose (33,3%)  
 120 trials, 24 MEPs 
for each time point. 
 
Total: 360 trials 

keypress 

TMS 
left M1 

EMG 
right FDI 
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Conclusions 

• The impulsive personality trait is related to a ‘delayed’ awareness of the intention to act 
(i.e. a shorter interval to allow a conscious ‘veto’ of the impending action) in healthy 
individuals and in patients with Parkinson’s disease (PD). 
 

• In PD patients, the characterization of the temporal profile associated with awareness 
of motor intention could prove useful in identifying patients at risk of developing 
impulse control disorders (ICDs) during dopaminergic treatment. 

“We have seen for example that patients with reduced sense of volition, or impulsive 

persons, have a reduced W-M interval. Such information might be a helpful biomarker for 

cognitive processes in such persons” (Triggiani et al 2023). 

• Preliminary data suggest the corticospinal excitability during the proactive phase in a 
GNG/Choose task is modulated as a function of the impulsive personality traits. 
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