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Transcranial Direct Current Stimulation for the Treatment of
Motor Sequence Learning in Parkinson’s Patients with Mild Cognitive Impairment
Mahyar Firouzi, Karlijn Van Herk, Eric Kerckhofs, Eva Swinnen, Chris Baeken, Frank Van Overwalle, Natacha Deroost

BACKGROUND
Implicit motor sequence learning (IMSL), a hallmark
cognitive function underlying motor control, is aﬀected in
Parkinson's disease (PD).
Research in healthy young participants shows the potential
for transcranial direct current stimulation (tDCS) over the
primary motor cortex (M1) to enhance IMSL. However, in PD
patients, to date, only null-eﬀects have been reported.
Hypothetically, this may be accounted for by heterogenous
samples in previous studies, as PD patients with intact or
severely impaired IMSL (i.e. with intact or severely impaired
cognitive status) may not benefit from tDCS.

RESULTS
OBJECTIVE
We determined concurrent, short-term and long-term eﬀects of
anodal tDCS over M1 on IMSL, as measured by the Serial Reaction
Time (SRT) task, in PD patients with mild cognitive impairment.
Anode stimulating M1

Results of 11 persons with PD showed significant IMSL in the
anodal (p=.016), but not in the sham tDCS condition (p=.937). Posthoc analyses showed that IMSL was non-significant during
intervention (p=.810); tended to become significant at 5-minutes
post-intervention (p=.067); and reached statistical significance at
one week post-intervention (p<.001).

Cathode (reference electrode)

METHODS
Idiopathic PD patients (Hoehn & Yahr stage II-III) with mild
cognitive impairment and without contraindications for tDCS
were included. All patients performed the Serial Reaction
Time (SRT) task once during anodal (active) and once during
sham (placebo) tDCS.

SAMPLE

Concurrent (anodal/sham tDCS intervention during the SRT
task), short-term (5-minutes post-intervention) and long-term
(1-week post-intervention) eﬀects on IMSL were evaluated in
idiopathic PD patients with mild cognitive impairment.

Gender (male:female)
Age (years)
Disease duration (years)
Most aﬀected side (R:L:E)
Hoehn & Yahr stage (2:3)
SCOPA-COG
MMSE
HADS-anxiety
HADS-depression
UPDRS-III

2021

8:3
77.1 ± 4.88
7.7 ± 7.48
5:2:4
4:7
20.3 ± 2.57
25.9 ± 1.70
4.1 ± 2.91
5.5 ± 2.84
24.4 ± 4.27

TRANSCRANIAL DIRECT CURRENT STIMULATION
In recent years, tDCS has gained considerable interest in the
treatment of PD patients as this technique is non-invasive, safe and
easy-to-administer.
tDCS entails the administration of a weak electrical current at the
scalp between two electrodes (one anode and one cathode), thereby
modulating spontaneous neuronal excitability. Anodal tDCS of the
brain generally leads to an increased brain excitability, whereas
cathodal tDCS leads to a decreased excitability. tDCS of the M1
exerts a direct eﬀect on the underlying cortex and potentially induces
distant basal ganglia network eﬀects – hence its great value in PD.

CONCLUSION
Anodal tDCS over M1 exerted beneficial eﬀects on IMSL in
individuals with PD with mild cognitive impairment, in particular one
week following post-intervention. Our study is the first to report a
positive eﬀect of tDCS on IMSL in PD.
Further research should include a larger, more cognitively diverse
sample as well as additional follow-up periods.

