
Table S1: Demographic summary for 17 PD STN DBS patients who completed the MSIT, split 
into subgroups based on MOCA score.  

 

 
 All (N=17) PD (N=7) 

PDCI 
(N=10) 

Age (in years) 69.4 ± 1.6 69.3 ± 1.7 69.4 ± 2.5 
Sex (female %) 24% 29% 20% 
Education 16 ± 1 17 ± 2 16 ± 1 
MOCA 23.7 ± 0.9 26.4 ± 0.2 21.8 ± 1.1 

 Disease Duration 10. ± 1.1 9.6 ± 1.3 10.4 ± 1.7 

M
D

S-
U

PD
R

S 
Pa

rt
 II

I 

STN DBS OFF  43 ± 5 27 ± 7 55 ± 4 

STN DBS 4 Hz 
  

34 ± 4 24 ± 5 41 ± 6 

STN DBS~130 
Hz 24 ± 3 15 ± 6 29 ± 3 

 LEDD 1087 ± 182 1386 ± 359 877 ± 168 
 
PD: Parkinson’s Disease; PDCI: Parkison’s Disease - Cognitive Impairment; CA: Montreal 
Cognitive Assessment; MDS-UPDRS: Movement Disorders Society Unified Parkinson’s 
Disease Rating Scale; LEDD: Levodopa equivalent daily dose  

 



Table S2: Demographic summary for 10 PDCI patients who completed the MSIT 
 

 
 PDMCI (N=6) 

PDD 
(N=4) 

Age (in years) 69.9 ± 2.6 68.7 ± 5.3 
Sex (female %) 33% 0% 
Education 16.5 ± 1.7 14.2 ± 1.0 

MOCA 24.3 ± 0.3 18.0 ± .8 
 Disease Duration 10.4 ± 2.6 10.5 ± 2.1 

M
D

S-
U

PD
R

S 
Pa

rt
 II

I  

STN DBS OFF  56.0 ± 5.7 52.2 ± 6.8 

STN DBS 4 Hz 
  

37.5 ± 8.1 47.0 ± 8.4 

STN DBS~130 
Hz 29.2 ± 5.0 

28.5 ± 3.5 

 LEDD 1066.7 ± 206.1 593.5 ± 24 
 
PD: Parkinson’s Disease; PDCI: Parkison’s Disease - Cognitive Impairment; PDMCI: 
Parkinson’s Disease Mild Cognitive Impairment; PDD: Parkinson’s Disease Dementia; MOCA: 
Montreal Cognitive Assessment; MDS-UPDRS: Movement Disorders Society Unified 
Parkinson’s Disease Rating Scale; LEDD: Levodopa equivalent daily dose  

 



 

Table S3: Levodopa and DBS programming characteristics. Thick border delineates MOCA-
based subgroups (mild cognitive impairment (PDMCI) = MOCA 22-25; PD dementia (PDD) = 
MOCA <22).  

Group LEDD MOCA Right STN Left STN UPDRS 
OFF 4 Hz ~130 Hz 

PD 550 27 130Hz 11+ 10- 0.5V 
60μs 130Hz C+ 3- 0.5V 

60μs 9 14 3 

PD 1243 27 125 Hz 9+ 11- 1.95V 60 
μs 

125 
Hz 

3+ 2- 1.4V  
60μs 25 20 9 

PD 3150 27 160 Hz C- 10- 2.2V 
90 μs 

160 
Hz 

3+ 2- 2.4V 
90μs 15 7 11 

PD 2079 26 140 Hz 10- 9+ 1.9V 
90 μs 

140 
Hz 

C+ 2- 0.75V 
60μs 41 37 9 

PD 600 26 120 Hz 11+ 10- 4V 
60 μs 

120 
Hz 

3 + 1- 3.4V 
70μs 59 40 42 

PD 1380 26 130 Hz C+ 9- 
60 μs 

130 
Hz 

C+ 2- 1.1mA 
60μs 23 31 29 

PD 700 26 130 Hz 11+ 9- 3.4V 
90 μs 

130 
Hz 

3+ 1- 3.2V 
70μs 18 22 5 

PDCI 900 25 130 Hz 11 + 10- 1.6V 
60 μs 

130 
Hz 

3+ 2- 2.15V 
60μs 36 9 13 

PDCI 1285 25 110 Hz 3 + 2- 4.35V 
100 μs 

110 
Hz 

3+ 2- 4.25V 
150μs 76 60 32 

PDCI 650 25 130 Hz C+ 10-/9- 3.3V 
90 μs 

130 
Hz 

C+ 2- 3.2V 
90μs 45 21 19 

PDCI 1980 24 80 Hz 11+ 10- 1- 3.45V 
60 μs 80 Hz 3+ 2-/1- 3.45V 

90μs 61 57 45 

PDCI 650 24 130 Hz C+ 9- 1.7V 
60μs 

130 
Hz 

C+ 1- 1.4V 
60μs 56 38 28 

PDCI 935 23 130 Hz C+ 11- 2V 
60 μs 

130 
Hz 

C+ 3- 2V 
60μs 62 40 40 

PDCI 374 20 130 Hz C+ 10- 1.5V 
90μs 

130 
Hz 

3+ 1-/ 2- 5.6V 
90μs 63 62 31 

PDCI 950 18 130 Hz 3+ 1- 1.0V 
60 μs 

130 
Hz 

11- 10+ 1.0V 
60μs 33 23 18 

PDCI 1050 18 150 Hz C+ 8- 3.8V 
90 μs 

150 
Hz 

C+ 3- 3.5V 
80μs 53 49 32 

PDCI 0 16 140 Hz 11+/10+ 9- 3.9V 
110 μs 

140 
Hz 

3+ 2-/1- 3.9V 
110μs 60 54 33 

LEDD, Levodopa-equivalent dose; MOCA, Montreal Cognitive Assessment; STN, subthalamic 
nucleus; UPDRS, Unified Parkinson’s Disease Rating Scale, Part III total score; PD, Parkinson’s 
Disease; PDCI, Parkinson’s Disease- Cognitive Impairment 
 



 

Figure S1: Accuracy in patients with PD and PD Cognitive Impairment (PDCI). A) Multi-
Source Interference Task (MSIT) accuracy for patients with Parkinson’s Disease (PD) with a 
MOCA ≥ 26 (grey; PD) or < 26 (red; PDCI) under stimulation conditions STN DBS OFF, 4 Hz, 
and ~130 Hz for congruent and incongruent trials. B) Accuracy interference cost.  Data are from 
4896 trials of the MSIT performed by 7 patients with PD without cognitive impairment (grey) 
and 10 patients with PDCI (red); thin lines represent mean data from a single patient; thick lines 
represent mean across patients, and shaded area represents standard error of the mean.  
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Figure S2: Subthalamic Nucleus (STN) Deep Brain Stimulation (DBS) at 4 Hz speeds reaction 
times in patients with PD Cognitive Impairment (PDCI). A) Multi-Source Interference Task 
(MSIT) reaction time for patients with Parkinson’s Disease (PD) with a MOCA ≥ 26 (grey; PD) 
MOCA 22-25 (red; PDMCI) or MOCA ≤ 22 (dark red, PDD) under stimulation conditions STN 
DBS OFF, 4 Hz, and ~130 Hz. Data are from 4896 trials of the MSIT performed by 7 patients 
with PD without cognitive impairment (grey), 6 patients with PDMCI (red) and 4 patients with 
PDD (dark red); thin lines represent mean data from a single patient; thick lines represent mean 
across patients, and shaded area represents standard error of the mean. 
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