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Project Kinematics of Action Selection and Repetitive Behaviours

Aims:

• Feasibility of using a wereable accelerometer to analyse kinematic
indices

• Some neuropsychological mechanisms of action selection: Inhibition, 
Sense of Agency, Reward

• In populations with typical and atypical development (i.e. ASD, ADHD)

Team:

Teresa Farroni Letizia Della Longa Gustavo MarfiaAlessia Angeli



Inhibition in children with ADHD

Attention Deficit Hyperactivity Disorder (ADHD)

• Inattentiveness, 

• And/or hyperactivity and impulsiveness.

• Lower cortical inhibition than healthy subjects.

• Co-occurrent motor difficulties in about 50% of individuals with ADHD

Dutra, Baltar, & Monte-Silva (2016)

Farran, et al. (2020)



Kinematic analysis

Inertial sensors Leap Motion Motion capture systems
(Niechwiej-Szwedo et al., 2018)(Cahill-Rowley and Rose, 2017)
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Materials and methods

Whitin-subjects design: repeated measures (160 trials per participant)

Participants: 13 children with ADHD (6-13 years old)
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Research questions

1. Which kinematic indices (RT + MD + TPV) distinguish between 
correct/incorrect responses in dominant/non-dominant trials 
(Accuracy x Condition)?

2. Does the Age affect these mechanisms?

3. Does the time before the «Go» stimulus (StimulusRandomTime) 
affect kinematic parameters and accuracy?

4. (Future perspectives with a control group): Which are the 
differences (if any) between children with ADHD or typical
development (Group)?



From the 
extant
kinematic
literature

• Separate mixed design 3 × 5 (3 

age groups× 5 task conditions) 

ANOVAs
• Analyses of relations between 

parameters were performed 
separately within each age group 
using Pearson's product‐moment 
and partial correlations (with 
Bonferroni correction)



Spearman's rank correlation rho
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Model selection and comparison

• (mb0 <- glmmTMB(Accuracy ~ (1|Participant), data = adhd1, family=binomial()))

• (mb1 <- glmmTMB(Accuracy ~ Condition + (1|Participant), data = adhd1, family=binomial()))

• (mb2 <- glmmTMB(Accuracy ~ Condition + timeSR_RT + (1|Participant), data = adhd1, family=binomial()))

• (mb3 <- glmmTMB(Accuracy ~ Condition + timeRA_MD + (1|Participant), data = adhd1, family=binomial()))

• (mb4 <- glmmTMB(Accuracy ~ Condition + tpv_RA + (1|Participant), data = adhd1, family=binomial()))

• (mb5 <- glmmTMB(Accuracy ~ Condition * timeSR_RT + (1|Participant), data = adhd1, family=binomial()))

• (mb6 <- glmmTMB(Accuracy ~ Condition * timeRA_MD + (1|Participant), data = adhd1, family=binomial()))

• (mb7 <- glmmTMB(Accuracy ~ Condition * tpv_RA + (1|Participant), data = adhd1, family=binomial()))

• …………………….



Model selection and comparison:
Invented!

(model <- ?? (Accuracy * timeSR_RT * timeRA_MD * 
tpv_RA ~ Condition + Age + StimulusRandomTime + 
(1|Participant), data = adhd1, family=??()))



Open questions

•Which type of statistical analysis to address the 
research questions

•How to determine sample size
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