
Statistical supplementary methods

The statistical analysis of clinical results was carried out with R (version 4.2.2, R Foundation for Statistical Computing, Vienna, Austria). All p-values were two-tailed with a significance threshold set at 0.05. Descriptive statistics were applied to give an overview of patients' clinical and genetic characteristics. Categorical variables were expressed as absolute numbers and percentages, whereas quantitative variables were described as mean with standard deviation (SD) or median with interquartile range (IQR). 

We conducted a survival analysis considering the years from DA therapy initiation to the earliest signs of ICD onset or right-censoring data (end of treatment, follow-up, or death). The Kaplan-Meier method was applied to describe the patients' evolution graphically, and the curves were compared with the Log-Rank test. Univariate Cox regression analysis was performed to estimate risk using a hazard ratio (HR) and their 95% confidence intervals (95%CI) of ICD from baseline variables. Additionally, multivariate Cox regression analysis was used to determine the effect of DRD4 VNTR 7 + polymorphism accounting for the influence of other variables, including sex, age at PD onset, previous neuropsychiatric diseases, RBD, Dyskinesias, DA daily dose, and LEDDs. The event's possible risk factors were evaluated by mean Hazard Ratio (HR), 95% Confidence Interval (95% CI) and p-value. 

A multivariate logistic regression was used to estimate the risk of ICD development according to the analysed variables by means of estimation of odds ratio (OR) and their 95% CI. Finally, we performed a Receiver Operating Characteristic Curve (ROC) using the scores from the logistic regression model to evaluate our model's classification capability.




Supplementary Table 1. Fisher or Mann-Whitney test of no ICD versus mild ICD. We analysed categorical and quantitative variables using the Fisher exact test and Mann-Whitney U test, respectively. Variables considered as potential risk factors included sex, age of PD onset, related psychiatric diseases, LEDD, DA dose, dyskinesia, RBD and DRD4 7 +.







	Variables
	p-value

	Sex
	0.4860

	Related psychiatric diseases
	0.7104

	DRD4 7+
	0.6763

	Dyskinesias
	0.8336

	RBD
	0.0528

	Age of PD onset
	0.2211

	LEDD 
	0.3003

	DA dose
	0.6215

	
	

	
	



























Supplementary Table 2. Allele and genotype frequencies distribution for the DRD4 VNTR polymorphism in our cohort (N = 241).

	
	All
	Women
	Men

	
	n
	%
	n
	%
	n
	%

	Allele
	
	
	
	
	
	

	2
	54
	11.2
	19
	10.92
	35
	11.36

	3
	16
	3.32
	5
	2.87
	11
	3.57

	4
	342
	70.96
	124
	71.26
	218
	70.78

	5
	4
	0.83
	-
	-
	4
	1.30

	6
	1
	0.21
	-
	-
	1
	0.32

	7
	43
	8.92
	14
	8.05
	29
	9.42

	8
	18
	3.73
	9
	5.17
	9
	2.92

	9
	3
	0.62
	2
	1.15
	1
	0.33

	10
	1
	0.21
	1
	0.58
	-
	-

	Total
	482
	100.00
	174
	100.00
	308
	100.00

	Genotype

	4/4
	133
	55.19
	48
	55.17
	85
	55.19

	7/4
	28
	11.62
	11
	12.64
	17
	11.04

	4/2
	20
	8.30
	7
	8.04
	13
	8.44

	2/2
	12
	4.99
	5
	5.75
	7
	4.55

	8/4
	12
	4.99
	6
	6.90
	6
	3.90

	4/3
	12
	4.99
	4
	4.60
	8
	5.19

	7/2
	8
	3.32
	2
	2.30
	6
	3.90

	8/8
	2
	0.83
	1
	1.15
	1
	0.65

	7/3
	2
	0.83
	1
	1.15
	1
	0.65

	7/7
	2
	0.83
	-
	-
	2
	1.30

	5/4
	2
	0.83
	-
	-
	2
	1.30

	9/4
	1
	0.41
	-
	-
	1
	0.65

	7/5
	1
	0.41
	-
	-
	1
	0.65

	9/8
	1
	0.41
	1
	1.15
	-
	-

	8/2
	1
	0.41
	-
	-
	1
	0.65

	10/9
	1
	0.41
	1
	1.15
	-
	-

	3/3
	1
	0.41
	-
	-
	1
	0.65

	6/4
	1
	0.41
	-
	-
	1
	0.65

	5/2
	1
	0.41
	-
	-
	1
	0.65

	7-
	182
	75.52
	64
	73.56
	118
	76.62

	7+
	59
	24.48
	23
	26.44
	36
	23.38

	Total
	241
	100.00
	87
	100.00
	154
	100.00

	
	
	
	
	
	
	


	
	
	Univariate Cox regression
	Multivariate Cox regression

	
	
	HR
	95% CI
	p-value
	HR
	95% CI
	p-value

	Sex
	Female
	Ref.
	
	
	Ref.
	
	

	
	Male
	2.38
	1.18-4.41
	0.006 *
	2.88
	1.53-5.41
	<0.001 *

	Age of PD onset
	Years
	0.96
	0.94-0.98
	<0.001 *
	0.97
	0.94-0.99
	0.007 *

	Related psychiatric diseases
	No
	Ref.
	
	
	Ref.
	
	

	
	Yes
	2.60
	1.11-6.09
	0.028 *
	2.84
	1.18-6.84
	0.020 *

	Dyskinesias
	No
	Ref.
	
	
	Ref.
	
	

	
	Yes
	2.27
	1.35-3.80
	0.002 *
	2.00
	1.18-3.39
	0.010 *

	DRD4 7+
	No
	Ref.
	
	
	Ref.
	
	

	
	Yes
	2.00
	1.18-3.39
	0.010 *
	1.95
	1.14-3.34
	0.015 *

	RBD
	No
	Ref.
	
	
	
	
	

	
	Yes
	1.55
	0.93-2.59
	0.092
	
	
	

	LEDD
	g
	0.98
	0.91-1.06
	0.654
	
	
	

	DA dose
	g
	1.50
	0.14-16.2
	0.738
	
	
	

	
	
	
	
	
	
	
	

	
CI: Confidence interval, RBD: REM behavior disorder, DA: Dopamine agonist, LEDD: Levodopa equivalent daily dosage
Adjusted by sex and age of PD onset. Bold values indicate statistically signiﬁcant differences (p-value* < 0.05)



Supplementary Table 3. Summary of univariate and multivariate Cox regression model of overall severe ICD survival duration. Factors with or without statistical significance are shown in the univariate Cox regression. Only significant variables were introduced into the multivariate model.




