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Materials & Methods 
 
Sentences for Repetition 
 
English: 

- The mother washes her child. (easy) 
- Her hair got tangled in the wind. (easy) 
- I can’t remember where I put my brand new bag (hard) 
- They caught some trout while they were fishing on the lake (hard) 

French: 
- Je cherche un nouveau manteau. (easy) 
- Je veux le plus petit morceau. (easy) 
- Les chevaux ont eu très peur lors de l’incendie. (hard) 
- Le gros chien a attaqué l’homme très soudainement. (hard) 

 

  



Supplementary Figures 

Supplementary Figure 1. Non-expert speech impairment ratings are associated with clinical motor speech 
assessments. Significant linear relationships between voice, articulation, and prosody impairments and the 
speech sub-score of the Unified Parkinson’s Disease Rating Scale part III. All models controlled for age. 
Shaded intervals represent the 95% confidence interval. 

  



Supplementary Figure 2. Spectral deviations computed using all spectral power densities from 2 – 30 Hz. 
Spectral Deviation Index (SDI) values computed using all spectral power density estimates from 2 – 30 Hz 
exhibit similar (A) spatial patterns and (B) relationships to articulatory impairments as those seen in Figures 
2B and 3B, respectively. 

 

  



Supplementary Figure 3. The Spectral Deviation Index (SDI) outperforms a band-limited model of cognitive 
and motor impairments. Per each region of the Desikan-Killiany atlas, model comparisons were performed 
between the SDI model and a band-limited model (i.e., with spectral power in all four frequencies as 
independent variables), with clinical function as the dependent variables (UPDRS-III, left; MoCA, right), 
covarying the effect of age. Differences in the Akaike Information Criterion from these model comparisons 
are plotted per each region, with a standard threshold of |ΔAIC| > 2 applied. In virtually every region of the 
brain, the SDI model outperformed the band-limited model, as indicated by ΔAIC < -2.  

 

  



Supplementary Figure 4. Levodopa Equivalent Daily Dose (LEDD) moderates the relationship between left 
inferior frontal spectral deviations and articulatory impairments. In a subset of patients with Parkinson’s 
disease for whom detailed medication regimen information was available (N = 25), LEDD was found to 
significantly moderate the relationship between the Spectral Deviation Index (SDI) and articulatory 
impairments shown originally in Figure 3B. This interaction effect was such that patients taking a larger 
equivalent dose of levodopa exhibited a weaker positive relationship, potentially indicating a normalizing 
effect of dopamine replacement therapy. LEDD was treated as a continuous variable in the linear model, 
however, for visualization purposes lines-of-best fit and 95% confidence intervals are plotted for the first 
and third tertiles. 

 

  



Supplementary Figure 5. Frequency-wise differences in left inferior frontal cortex (LIFC) spectral power as 
a function of disease status and articulatory impairment severity. Line plots represent the LIFC mean 
relative spectral power (y-axis) per frequency band (x-axis) for the healthy control participants (grey) and 
the patients with Parkinson’s disease (black). Error bars represent ± 1 standard error of the mean. Patients 
with Parkinson’s disease are further subdivided into high (dotted line, 4th quartile) and low (solid line, 1st 
quartile) severity of articulation impairments, to highlight the spectral deviations responsible for the 
relationships shown in Figure 3.  
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