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1 - Purpose of Study:
Studies have shown that music and dance-based intervenAons can
be of beneﬁt to some people with Parkinson’s disease (PD), but not
all (see e.g. Benoit et al., 2014; Lewis et al., 2014; Nombela et al.,
2013). Why might this be?
Research invesAgaAng sensorimotor synchronisaAon (SMS) in
people with PD have shown mixed results in terms of variability
and accuracy in comparison to controls (see Jones & Jahanshahi,
2014 for review). Perhaps the Aming mechanisms aﬀected by PD in
the basal ganglia also aﬀect beat-based rhythm percepAon for
some, as suggested by Grahn & Bre\ (2007; 2009).

2 - External Cueing:
Recently, Cameron et al. (2016) found no diﬀerence between
PD and neurotypical controls in a music based beat percepAon
test. This suggests music oﬀers addiAonal external cues (in
comparison to a metronome). In our current study we explore
SMS using naturalisAc instrumental musical excerpts in
comparison to tempi matched metronome ranging from 77
bpm (779 ms) to 144 bpm (417 ms). We predict that with the
metronome sAmuli, people with PD will perform with higher
levels of asynchrony in comparison to age matched controls
(AMC), but that diﬀerences between these groups will be less
apparent using the tempo-matched music.

Table 1. Preliminary data showing SMT across modaliFes

Figure 1. Sample of Marching data, showing graph ﬁle from BioPac

3 - Discrete and ConFnuous Timing:
Recently, Dione and Delevoye-Turrell (2015) suggested there may
be a criAcal tempi threshold which modulates between emergent
and predicAve Aming. With this in mind, we consider the modality
of entrainment to music in a novel paradigm. Here we show how
we are invesAgaAng modality eﬀects by comparing ﬁnger tapping
and toe tapping (uAlising a stomp box), and marching up and down
‘on the spot’ as a proxy for dance in a sample of healthy students
(N=36), as well as people with PD and AMC (data collecAon is
ongoing). We predict higher asynchrony in the ﬁnger and toe
tapping for people with PD due to the discrete nature of this acAon,
in comparison to the conAnuous nature of marching.

Figure 2.
Finger Tapping using the Stomp Box

Figure 3.
Toe Tapping using the Stomp Box

Measures
• Spontaneous Motor Tempo (Measure of Preferred Beat Period in all
modaliAes)
• Sensori-Motor SynchronisaAon in all modaliAes (Finger Tapping, Toe
Tapping, Marching up and down ‘on the spot’)
• Eﬀect of Music (Familiarity/Preference in comparison to matched
metronome tempi)
• Eﬀect of Beat PercepAon Ability (Goldsmiths Beat Alignment Test,
Müllensiefen et al., 2014)
• Eﬀect of Musical Experience (Goldsmiths Musical SophisAcaAon
Index Müllensiefen et al., 2014)
• Eﬀect of Dance Experience (Gold-Herts Dance SophisAcaAon Index –
Rose, Orgs, Lova\ & Müllensiefen in prep 2017)

Figures 4 & 5. Marching as a proxy for dance using two BioPac Heel and Toe Strike systems.
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