[bookmark: _Hlk74472322]Supplementary Material 1 - In-hospital rehabilitation program

All patients enrolled were treated with a specific and standardized in-hospital rehabilitation program which was focused on the rehabilitation of the trunk postural disorder [7,8]. According to the present national regional law (n° X/ 1980, 20th June 2014), all patients were treated in the ON condition with 90-minute daily sessions, 6 days a week (Monday to Saturday) for four weeks. The rehabilitative treatment was delivered in the morning or in the afternoon according to the patients’ needs and preferences, and to the organization of the clinical activities of the Neurorehabilitation Department.
Each session was structured as follow: 
-	10 minutes of cardiovascular warm-up activities: intersegmental coordination exercises; exercises to release shoulder and pelvic girdle; pelvic anteversion and retroversion movements to improve diaphragmatic respiration (supine position); breathing exercises to promote expansion of the chest;
-	15 minutes of stretching exercises: exercises to stretch the muscles of the posterior kinematic chain; exercises to stretch the pectoralis muscles; exercises to stretch the ischio-cruralis muscles; assumption of the prone position, sitting on heels and stretching the arms out in front; the “bridge” exercise to stretch the muscles of the anterior abdominal wall, glutei, quadriceps and hamstring; exercises to stretch lumbar muscles (in the supine position, each knee, in turn, is brought to the chest);
-	15 minutes of strengthening exercises in a functional context: exercises to strengthen the dorsal muscles (arms extended and hands outstretched as though to take something); lateral bending (arms lying along the body and hands reaching down as though to pick up something); stretching using the wall bars;
-	20 minutes of gait training: overground gait training (forwards, backwards, and lateral); walking on the spot;
-	15 minutes of balance training: path with obstacles; balance exercises performed in order of difficulty (heel-to-toe walking, lateral walking crossing the legs, walking along a path on surfaces of different texture);
-	15 minutes of relaxation exercises: intersegmental coordination exercises; segmental passive mobilization (until maximum joint range of motion is reached); breathing exercises to promote expansion of the chest.


Supplementary Material 2 – Kinematic analysis of trunk movement

Kinematic analysis of trunk was performed with a 4-camera optoelectronic system (SMART DX 400, BTS Engineering, Milan, Italy) with a sampling rate of 100 Hz. Ten spherical reflective markers (15 mm in diameter) were applied at the following sites:
-	right acromial process;
-	left acromial process;
-	spinous process of the 7th cervical vertebra (C7);
-	spinous process of the 4th thoracic vertebra;
-	spinous process of the 9th thoracic vertebra;
-	spinous process of the 12th thoracic vertebra;
-	spinous process of the 3rd lumbar vertebra;
-	sacral prominence (Sa);
-	right anterior-superior iliac spines (ASISr);
-	left anterior-superior iliac spines (ASISl). 
We studied the patients in static and dynamic conditions. Upright standing position was recorded with subjects standing with their feet 10 cm apart and their arms lying along their trunk. For the dynamic tasks, patients were asked to perform a lateral trunk bending (ipsilateral and contralateral to the side of trunk deviation), a forward trunk flexion and a posterior trunk extension. For each dynamic task they had to reach the maximal range of motion, starting from the upright standing position, and back. Each movement was repeated 4 times, and subjects were allowed to rest as needed between series. The average value of the 4 recordings was used for the analysis.
Synchronized acquisition and data processing were performed using the “SMART analyzer” software (BTS, Milan, Italy). As measurement of lateral and anterior trunk deviation, we considered the absolute deviation of the “C7-Sa” segment from the vector perpendicular to the floor of our movement analysis laboratory during static upright standing position. For the dynamic tasks, we calculated the range of motion (ROM) of trunk, defined as the maximum angle described by the C7-Sa segment starting from upright standing position to the end of each dynamic task.  
C7-Sa deviation and ROMs were computed according to a previously validated two-landmark system [7,8]: 
1) origin in Sa, X axis is the straight line passing in Sa and the middle point between ASISr and ASISl; Z axis is parallel to the bispinous-iliacae; Y axis is perpendicular to X and Z; 
2) origin in Sa, Y axis tending from Sa to C7; X axis perpendicular to the plane made by Sa, C7 and T9; Z axis perpendicular to X and Y.



Supplementary Material 3 – Results of exploratory endpoints

· Exploratory endpoints of kinematic analysis of movement at baseline
Stat Flex was comparable between t-DCS and sham groups at baseline (p=0.964) (Supplementary Table 1).
ROM Ips (p=0.189), ROM Flex (p=0.554), and ROM Ext (p=0.754) were comparable between t-DCS and sham groups as well. In contrast, the ROM Con was lower in t-DCS group when compared to sham group (p=0.032) (Supplementary Table 1).
· Effects of t-DCS and sham treatments on exploratory endpoints of the kinematic analysis of trunk parameters 
Stat Flex improved significantly after rehabilitation in the overall study population (TIME: p=0.003), without differences between t-DCS and sham groups (STIM: p=0.593). When compared to T0, the Stat Flex improvement was significant at T1 (p=0.001 vs. T0), but not at T2 (p=0.223 vs. T0) in both groups (TIMExSTIM: p=0.326) (Supplementary Table 2). 
The ROM Ips increased after the rehabilitation in the overall population (TIME: p=0.001). The improvement was higher in the t-DCS group (STIM: p=0.037). When compared to T0, the ROM Ips improvement was significant at T1 (p=0.001 vs. T0), but not retained at T2 (p=0.079) in both groups (TIMExSTIM: p=0.089) (Supplementary Table 2).
The ROM Con increased after the rehabilitation in the overall population (TIME: p=0.027), without significant differences between groups (STIM: p=0.317). When compared to T0, the ROM Con improvement was significant at T1 (p=0.022 vs. T0), but not retained at T2 (p=0.791) in both groups (TIMExSTIM: p=0.612) (Supplementary Table 2).
Regarding ROM Flex, in t-DCS group we recorded an increase at T1 (p=0.029 vs. T0) which did not persist at T2 (p=1.000 vs. T0). In contrast, we did not detect significant changes in ROM Flex in the sham group (p=0.350) (Supplementary Table 2).
The ROM Ext was not modified at follow-up evaluations (TIME: p=0.259), and we did not find differences between groups (STIM: p=0.827, and TIMExSTIM: p=0.898) (Supplementary Table 2).
· Effects of clinical and demographic variables on primary and secondary outcomes
The kinematic analysis of trunk parameters as well as the scores of the administered questionnaires were not influenced by gender, type of PD at onset, most affected side of PD at onset, or side of trunk deviation.

Supplementary Table 1 – Baseline parameters of the kinematic analysis of trunk movement: exploratory outcomes 
	
	All patients
	t-DCS group
	sham group
	p-value

	n
	28
	13
	15
	-

	Static upright standing position (degree)

	Stat Flex 
	25.9±13.3
	25.8±13.5
	26.1±13.5
	0.964

	Range of motion (ROM) of active dynamic tasks (degree)

	ROM Ips
	19.2±10.1
	16.5±5.9
	21.5±12.3
	0.189

	ROM Con
	18.4±6.6
	15.5±6.1
	20.8±6.3
	0.032

	ROM Flex
	59.4±21.3
	56.8±23.3
	61.7±20.0
	0.554

	ROM Ext
	14.3±6.2
	13.9±6.4
	14.7±6.1
	0.754


Legend: t-DCS: patients randomized to transcranial direct current stimulation (n=13). Sham: patients randomized to sham stimulation (n=15). Stat Flex: Anterior trunk flexion in the upright standing position. ROM: range of motion. ROM Ips: ROM of trunk bending ipsilateral to the side of trunk deviation. ROM Con: ROM of trunk bending contralateral to the side of trunk deviation. ROM Flex: ROM of anterior trunk flexion. ROM Ext: ROM of posterior trunk extension. 

[bookmark: _Hlk92298183]Supplementary Table 2 – Effects of t-DCS and sham treatments on exploratory endpoints of the kinematic analysis of trunk parameters 
	
	T0
	T1
	T2
	Mixed- model ANOVA

	
	
	All patients
	t-DCS
	sham
	All patients
	t-DCS
	sham
	TIME
	STIM
	TIMExSTIM

	n
	28
	28
	13
	15
	28
	13
	15
	
	
	

	Static upright standing position

	Stat Flex (%)
	100
	80.5±13.7
	72.1±10.8
	87.8±15.2
	102.9±27.2
	104.7±27.2
	101.5±18.2
	0.003
	0.593
	0.326

	Range of motion (ROM) of active dynamic tasks

	ROM Ips (%)
	100
	132.3±17.1
	147.0±17.0
	119.6±14.9
	117.2±20.7
	129.8±23.6
	106.2±16.7
	0.001
	0.037
	0.089

	ROM Con (%)
	100
	125.2±23.2
	133.0±22.9
	118.4±23.7
	111.5±28.2
	122.3±38.3
	102.1±14.9
	0.027
	0.317
	0.612

	ROM Flex (%)
	100
	107.8±26.7
	131.3±27.8
	87.4±21.7
	102.9±27.2
	104.7±35.8
	101.5±18.2
	0,520
	0.214
	0.014

	ROM Ext (%)
	100
	127.2±40.5
	120.4±34.7
	133.1±45.9
	111.5±33.4
	114.9±44.0
	108.5±22.1
	0.259
	0.827
	0.898


Legend: t-DCS: patients randomized to transcranial direct current stimulation (n=13). Sham: patients randomized to sham stimulation (n=15). Stat Flex: Anterior trunk flexion in the upright standing position. ROM: range of motion. ROM Ips: ROM of trunk bending ipsilateral to the side of trunk deviation. ROM Con: ROM of trunk bending contralateral to the side of trunk deviation. ROM Flex: ROM of anterior trunk flexion. ROM Ext: ROM of posterior trunk extension. Mixed-model ANOVA: factor “TIME” is expression of the efficacy of the rehabilitative treatment in the overall population; factor “STIM” is expression of the comparison between t-DCS and sham groups across all time-points; a significant TIMExSTIM interaction is expression of a difference between t-DCS and sham groups as well as difference in the persistence of the effects between t-DCS and sham groups over time.



Supplementary Table 3 – Distribution of Item 3.13 Posture of the UPDRS-III in t-DCS and sham groups
	
	T0
	T1
	T2
	Pearson χ2 test (t-DCS vs. sham)

	
	t-DCS
	sham
	t-DCS
	sham
	t-DCS
	sham
	T0
	T1
	T2

	n
	13
	15
	13
	15
	13
	15
	
	
	

	Score 1
	1 (7.7%)
	1 (6.7%)
	8 (61.5%)
	1 (6.7%)
	4 (30.8%)
	1 (6.7%)
	0.892
	0.019
	0.355

	Score 2
	5 (38.5%)
	6 (40.0%)
	4 (30.8%)
	10 (66.7%)
	6 (42.6%)
	8 (53.3%)
	
	
	

	Score 3
	5 (38.5%)
	7 (46.7%)
	1 (7.7%)
	3 (20.0%)
	2 (15.4%)
	5 (33.3%)
	
	
	

	Score 4
	2 (15.4%)
	1 (6.7%)
	0 (0.0%)
	1 (6.7%)
	1 (7.7%)
	1 (6.7%)
	
	
	


Legend: t-DCS: patients randomized to transcranial direct current stimulation (n=13). Sham: patients randomized to sham stimulation (n=15). UPDRS-III: Unified Parkinson’s Disease Rating Scale – part III – Motor examination.
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