[bookmark: _Hlk122102619]Supplementary data 3 Process of refining the instrument and enhancing its internal consistency by calculating the corrected item-total correlations and Cronbach’s alpha

To refine the instrument and enhance its internal consistency, we employed a two-step statistical approach: item-total correlation analysis and assessment of Cronbach’s alpha if the item was deleted. First, we calculated the corrected item-total correlations for each item of the 120 ADL limitation questionnaire administered in a pilot study involving 30 sample-size participants. Items with a corrected item-total correlation below the threshold of 0.30 were considered for removal, as they contributed poorly to the overall scale reliability. Second, we examined the effect of removing each item on the overall Cronbach’s alpha coefficient. Items whose removal increased the overall Cronbach’s alpha were flagged for potential exclusion, suggesting that these items might have introduced noise or inconsistency in the scale. Through this iterative process, 20 items were removed due to either low item-total correlations or a negative impact on internal consistency. Therefore, the final version of the ADL limitation questionnaire retained 100 items, all demonstrating acceptable item-total correlations and contributing to a high level of internal consistency for the overall scale, which Cronbach’s alpha for each item are shown as following; Feeding (R=0.582, p<0.05), Bladders (R=0.668, p<0.05), Bowels (R=0.798, p<0.05), Bathing (R=0.407, p<0.05), Dressing (R=0.810, p<0.05), Dexterity (R=0.827, p<0.05), Mobility (R=0.830, p<0.05), Sleeping (Motor) (R=0.770, p<0.05), Sleeping (Non-motor) (R=0.784, p<0.05), Cognition (R=0.885, p<0.05), Mood/emotion  (R=0.573, p<0.05), Pain (R=0.632, p<0.05), Communication (R=0.815, p<0.05), Sexual function (R=0.887, p<0.05), and Vision (R=0.770, p<0.05).


Demographic data of 30 participants 
· Gender: Female gender 14 (46.7%), Male gender 16 (53.3%)
· Mean age: 66.17 ± 12.55 years (min 30 max 80)
· Mean Hoehn and Yahr: 2.87 ± 0.90 score (min 2 max 5)
· [bookmark: _GoBack]Mean MoCA:  26.53 ± 3.57 scores (min 18 max 30) 


	1. Feeding from 9 Items to 6 Items
	Yes
	No
	R = 0.582
	Final decision for ADL Question development

	
	
	
	Corrected Item -
Total Correlation
	Cronbach's Alpha 
if Item Deleted
	

	1.2 Self limitation
	- Difficulty chewing/ Swallowing 
	6 (20%)
	24 (80%)
	0.699
	0.396
	Selected

	
	- Nausea/ Vomiting 
	1 (33%)
	29 (96.7%)
	0.060
	0.592
	deleted

	
	- Bloating/ Stomach distension 
	18 (60%)
	12 (40%)
	-0.157
	0.714
	deleted

	1.3 Assistance requirement and environmental limitations
	- Need assistance/ Assistive devices 
	4 (13.3%)
	26 (86.7%)
	0.659
	0.435
	Selected

	
	- Required food modification 
	7 (23.3%)
	23 (76.7%)
	0.654
	0.407
	Selected

	
	- Using NG/ PEG 
	2 (6.7%)
	28 (93.3%)
	0.393
	0.531
	Selected

	1.4 Consequence, complication, and psychosocial interaction/Health hazard
	- Pneumonia, respiratory infection 
	1 (3.3%)
	29 (96.7%)
	0.325
	0.555
	Selected

	
	- Malnutrition, dehydration, weight loss, low food intake 
	4 (13.3%)
	26 (86.7%)
	0.395
	0.518
	Selected

	1.5 During the time with motor fluctuations
	4 (13.3%)
	26 (86.7%)
	-0.179
	0.666
	deleted





	2. Bladders/ Toilet use from 8 Items to 7 Items
	Yes
	No
	R = 0.668
	Final decision for ADL Question development

	
	
	
	Corrected Item -
Total Correlation
	Cronbach's Alpha
if Item Deleted
	

	2.2 Self limitation
	- Frequency/ Urgency 

	15 (50%)
	15 (50%)
	0.372
	0.654
	Selected

	
	- Urinary incontinence/ Difficulty voiding 
	7 (23.3%)
	23 (76.7%)
	0.647
	0.518
	Selected

	2.3 Assistance requirement and environmental limitations
	- Need assistance/ Assistive devices 
	5 (16.7%)
	25 (83.3%)
	0.477
	0.596
	Selected

	
	- Need pampers 
	5 (16.7%)
	25 (83.3%)
	0.672
	0.520
	Selected

	
	- Low water intake 
	-
	30 (100%)
	-
	-
	Selected

	2.4 Consequence, complication, and psychosocial interaction/Health hazard
	- Urinary tract infection 
	1 (3.3%)
	29 (96.7%)
	0.423
	0.643
	Selected

	
	- Poor hygiene 
	-
	30 (100%)
	-
	-
	Selected

	2.5 During the time with motor fluctuations
	2 (6.7%)
	28 (93.3%)
	-0.119
	0.743
	deleted



	3. Bowels/ Toilet use from 6 Items to 6 Items
	Yes
	No
	R = 0.798
	Final decision for ADL Question development

	
	
	
	Corrected Item -
Total Correlation
	Cronbach's Alpha
if Item Deleted
	

	3.2 Self limitation
	- Straining/ Difficulty for defecation 
	11 (36.7%)
	19 (63.3%)
	0.766
	0.707
	Selected

	
	- Lumpy/ Hard stools Incontinence 
	21 (70%)
	9 (30%)
	0.565
	0.765
	Selected

	3.3 Assistance requirement and environmental limitations
	- Manual maneuvers and less than 3 bowel movements per week 
	10 (33.3%)
	20 (66.7%)
	0.666
	0.737
	Selected

	
	- Required laxative or detoxification 
	13 (43.3%)
	17 (56.7%)
	0.668
	0.737
	Selected

	3.4 Consequence, complication, and psychosocial interaction/Health hazard
	- Bowel complications (fecal impact, gut obstruction, hernia) 
	1 (3.3%)
	29 (96.7%)
	0.347
	0.809
	Selected

	3.5 During the time with motor fluctuations
	2 (6.7%)
	28 (93.3%)
	0.350
	0.805
	Selected





	4. Bathing/ Shower from 5 Items to 3 Items
	Yes
	No
	R = 0.407
	Final decision for ADL Question development

	
	
	
	Corrected Item –
Total Correlation
	Cronbach's Alpha
if Item Deleted
	

	4.2 Self limitation
	- Difficulty body cleaning

	4 (13.3%)
	26 (86.7%)
	0.358
	0.239
	Selected


	4.3 Assistance requirement and environmental limitations
	- Need assistance/ Assistive devices 
	13 (43.3%)
	17 (56.7%)
	0.537
	-0.062
	Selected


	4.4 Consequence, complication, and psychosocial interaction/Health hazard
	- Poor hygiene 
	2 (6.7%)
	28 (93.3%)
	-0.092
	0.505
	deleted

	
	- Accident/ Falls 
	6 (20%)
	24 (80%)
	0.309
	0.272
	Selected

	4.5 During the time with motor fluctuations
	2 (6.7%)
	28 (93.3%)
	-0.092
	0.505
	deleted







	5. Dressing/ Grooming from 6 Items to 4 Items
	Yes
	No
	R = 0.810
	Final decision for ADL Question development

	
	
	
	Corrected Item –
Total Correlation
	Cronbach's Alpha
if Item Deleted
	

	5.2 Self limitation
	- Difficulty dressing
	7 (23.3%)
	23 (76.7%)
	0.828
	0.711
	Selected

	
	- Difficulty grooming/ Make up 
	8 (26.7%)
	22 (73.3%)
	0.838
	0.707
	Selected


	5.3 Assistance requirement and environmental limitations
	- Need assistance/ Assistive devices 
	6 (20%)
	24 (80%)
	0.666
	0.756
	Selected

	5.4 Consequence, complication, and psychosocial interaction/Health hazard
	- Accident/ Falls 
	2 (6.7%)
	28 (93.3%)
	0.283
	0.829
	deleted

	
	- Social isolation/ Avoidance 

	4 (13.3%)
	26 (86.7%)
	0.627
	0.768
	Selected

	5.5 During the time with motor fluctuations
	3 (10%)
	27 (90%)
	0.171
	0.850
	deleted





	6. Dexterity from 7 Items to 6 Items
	Yes
	No
	R = 0.827
	Final decision for ADL Question development

	
	
	
	Corrected Item –
Total Correlation
	Cronbach's Alpha
if Item Deleted
	

	6.2 Self limitation
	- Dexterity to self ADL (brushing teeth, washing hand, wearing mask) 
	12 (40%)
	18 (60%)
	0.482
	0.822
	Selected

	
	- Dexterity to instrumental ADL (eating, using telephone, using computer, writing) 
	13 (43.3%)
	17 (56.7%)
	0.660
	0.788
	Selected


	
	- Dexterity to environment (open the door, turning the light on) 
	4  (13.3%)
	26 (86.7%)
	0.496
	0.815
	Selected

	6.3 Assistance requirement and environmental limitations
	- Limit social activities 
	7 (23.3%)
	23 (76.7%)
	0.853
	0.754
	Selected

	
	- Need assistance/ Assistive devices 
	7 (23.3%)
	23 (76.7%)
	0.586
	0.801
	
Selected



	6.4 Consequence, complication, and psychosocial interaction/Health hazard
	- Losing career opportunity 
	5 (16.7%)
	25 (83.3%)
	0.761
	0.776
	Selected

	6.5 During the time with motor fluctuations
	5 (16.7%)
	25 (83.3%)
	0.230
	0.851
	deleted






















	7. Mobility/ Transfer/ Stairs from 9 Items to 7 Items
	Yes
	No
	R = 0.830
	Final decision for ADL Question development

	
	
	
	Corrected Item –
Total Correlation
	Cronbach's Alpha 
if Item Deleted
	

	7.2 Self limitation
	- Walking 
	5 (16.7%)
	25 (83.3%)
	0.382
	0.828
	Selected

	
	- Using transportation 
	13 (43.3%)
	17 (56.7%)
	0.849
	0.770
	Selected

	
	- Driving 
	10 (33.3%)
	20 (66.7%)
	0.687
	0.793
	Selected

	7.3 Assistance requirement and environmental limitations
	- Need assistance/ Assistive devices 
	12 (40%)
	18 (60%)
	0.677
	0.794
	Selected

	
	- Environmental modification 
	5 (16.7%)
	25 (83.3%)
	0.409
	0.825
	Selected

	7.4 Consequence, complication, and psychosocial interaction/Health hazard
	- Accident/ Falls 
	5 (16.7%)
	25 (83.3%)
	0.173
	0.847
	deleted

	
	- Losing career opportunity 
	7 (23.3%)
	23 (76.7%)
	0.656
	0.799
	Selected

	
	- Limit social activities 
	9 (30%)
	21 (70%)
	0.760
	0.784
	Selected

	7.5 During the time with motor fluctuations
	5 (16.7%)
	25 (83.3%)
	0.173
	0.847
	deleted



	8. Sleeping (Motor) from 9 Items to 9 Items
	Yes
	No
	R = 0.770
	Final decision for ADL Question development

	
	
	
	Corrected Item -
Total Correlation
	Cronbach's Alpha
if Item Deleted
	

	8.2 Self-limitation
	- Getting out of bed/ Bed turning 
	3 (10%)
	27 (90%)
	0.497
	0.745
	Selected

	
	- Complex nocturnal behavior/ Dream enactment 
	9 (30%)
	21 (70%)
	0.408
	0.758
	Selected

	
	- Simple sleep-related movement)
	13 (43.3%)
	17 (56.7%)
	0.308
	0.779
	Selected

	8.3 Assistance requirement and environmental limitations
	- Need assistance/ Assistive devices 
	3 (10%)
	27 (90%)
	0.374
	0.759
	Selected

	8.4 Consequence, complication, and psychosocial interaction/Health hazard
	- Impaired sleep performance 
	13 (43.3%)
	17 (56.7%)
	0.471
	0.748
	Selected

	
	- Nocturnal injury 
	3 (10%)
	27 (90%)
	0.497
	0.745
	Selected

	
	- Impaired getting out of bed 
	4 (13.3%)
	26 (86.7%)
	0.631
	0.725
	Selected

	
	- Poor caregiver’s sleep quality 
	8 (26.7%)
	22 (73.3%)
	0.532
	0.735
	Selected

	8.5 During the time with motor fluctuations
	2 (6.7%)
	28 (93.3%)
	0.578
	0.741
	Selected







	9. Sleeping (Non-motor) from 10 Items to 9 Items
	Yes
	No
	R = 0.784
	Final decision for ADL Question development

	
	
	
	Corrected Item -
Total Correlation
	Cronbach's Alpha
if Item Deleted
	

	9.2 Self limitation
	- Sleep continuity (insomnia) 
	17 (56.7%)
	13 (43.3%)
	0.664
	0.730
	Selected

	
	- Nocturia 
	12 (40%)
	18 (60%)
	0.487
	0.765
	Selected

	
	- Nocturnal pain 
	4 (13.3%)
	26 (86.7%)
	0.444
	0.767
	Selected

	
	- Snoring or sleep breathing disorder 
	4 (13.3%)
	26 (86.7%)
	0.444
	0.767
	Selected

	9.3 Assistance requirement and environmental limitations
	- Need sleeping medication 
	2 (6.7%)
	28 (93.3%)
	0.387
	0.775
	Selected

	
	- Need pain killer
	1 (3.3%)
	29 (96.7%)
	0.289
	0.784
	deleted

	
	- Need PAP device 
	-
	30 (100%)
	-
	-
	Selected

	9.4 Consequence, complication, and psychosocial interaction/Health hazard
	- Impaired sleep performance 
	14 (46.7%)
	16 (53.3%)
	0.718
	0.719
	Selected

	
	- Daytime somnolence 
	26 (86.7%)
	4 (13.3%)
	0.340
	0.780
	Selected

	9.5 During the time with motor fluctuations
	3 (10%)
	27 (90%)
	0.471
	0.765
	Selected



	10. Cognition from 10 Items to 8 Items
	Yes
	No
	R = 0.885
	Final decision for ADL Question development

	
	
	
	Corrected Item -
Total Correlation
	Cronbach's Alpha 
if Item Deleted
	

	10.2 Self limitation
	- Impaired Attention/ Memory 
	12 (40%)
	18 (60%)
	0.494
	0.890
	Selected

	
	- Impaired executive function 
	7 (23.3%)
	23 (76.7%)
	0.827
	0.854
	Selected

	
	- Hallucination 
	3 (10%)
	27 (90%)
	-0.032
	0.915
	deleted

	10.3 Assistance requirement and environmental limitations
	- Impaired Solving problems 
	5 (16.7%)
	25 (83.3%)
	0.863
	0.853
	Selected

	
	- Impaired Undertaking tasks 
	6 (20%)
	24 (80%)
	0.884
	0.850
	Selected

	
	- Need assistance/ Supervision 
	5 (16.7%)
	25 (83.3%)
	0.863
	0.853
	Selected

	10.4 Consequence, complication, and psychosocial interaction/Health hazard
	- Social avoidance 
	4 (13.3%)
	26 (86.7%)
	0.756
	0.864
	Selected

	
	- Losing career opportunity 
	6 (20%)
	24 (80%)
	0.792
	0.858
	Selected

	
	- Harm to self or others 
	-
	30 (100%)
	-
	-
	Selected

	10.5 During the time with motor fluctuations
	2 (6.7%)
	28 (93.3%)
	0.270
	0.859
	deleted




	11. Mood/ Emotion from 7 Items to 5 Items
	Yes
	No
	R =0.573
	Final decision for ADL Question development

	
	
	
	Corrected Item -
Total Correlation
	Cronbach's Alpha 
if Item Deleted
	

	11.2 Self limitation
	- Anxiety/ Irritability 
	16 (53.3%)
	14 (46.7%)
	0.331
	0.529
	Selected

	
	- Depression/ Anhedonia 
	5 (16.7%)
	25 (83.3%)
	0.354
	0.511
	Selected

	
	- Impulsivity 
	5 (16.7%)
	25 (83.3%)
	0.309
	0.544
	Selected

	11.3 Assistance requirement and environmental limitations
	- Require psychological intervention/ Treatment 
	3 (10%)
	27 (90%)
	0.134
	0.584
	deleted

	11.4 Consequence, complication, and psychosocial interaction/Health hazard
	- Poor family relationship 
	2 (6.7%)
	28 (93.3%)
	0.384
	0.543
	Selected

	
	- Social isolation/ Avoidance 

	5 (16.7%)
	25 (83.3%)
	0.269
	0.544
	deleted

	11.5 During the time with motor fluctuations
	2 (6.7%)
	28 (93.3%)
	0.527
	0.478
	Selected






	12. Pain/ Paresthesia/ Discomfort from 8 Items to 5 Items
	Yes
	No
	R = 0.632
	Final decision for ADL Question development

	
	
	
	Corrected Item –
Total Correlation
	Cronbach's Alpha 
if Item Deleted
	

	12.2 Self limitation
	- Musculoskeletal pain 
	22 (73.3%)
	8 (26.7%)
	0.330
	0.607
	Selected

	
	- Orofacial pain 
	3 (10%)
	27 (90%)
	0.537
	0.546
	Selected

	
	- Miscellaneous pain
	1 (3.3%)
	29 (96.7%)
	-0.063
	0.665
	deleted

	12.3 Assistance requirement and environmental limitations
	- Limit activities 
	6 (20%)
	24 (80%)
	0.446
	0.562
	Selected

	
	- Require treatment/ Intervention 
	5 (16.7%)
	25 (83.3%)
	0.487
	0.549
	Selected

	12.4 Consequence, complication, and psychosocial interaction/Health hazard
	- Effect on moods 
	4 (13.3%)
	26 (86.7%)
	0.277
	0.614
	deleted

	
	- Poly pharmacy; painkillers, antidepressants, gabapentin, etc. 
	2 (6.7%)
	28 (93.3%)
	0.558
	0.554
	Selected

	12.5 During the time with motor fluctuations
	2 (6.7%)
	28 (93.3%)
	0.013
	0.664
	deleted




	13. Communication from 8 Items to 8 Items
	Yes
	No
	R = 0.815
	Final decision for ADL Question development

	
	
	
	Corrected Item –
Total Correlation
	Cronbach's Alpha
if Item Deleted
	

	13.2 Self limitation
	- Hypophonia 
	24 (80%)
	6 (20%)
	0.300
	0.831
	Selected

	
	- Stuttering 
	3 (10%)
	27 (90%)
	0.368
	0.814
	Selected

	
	- Difficulty in communication skills 
	3 (10%)
	27 (90%)
	0.651
	0.781
	Selected

	13.3 Assistance requirement and environmental limitations
	- Difficult understanding 
	8 (26.7%)
	22 (73.3%)
	0.649
	0.776
	Selected

	
	- Need assistance/ Assistive devices 
	5 (16.7%)
	25 (83.3%)
	0.775
	0.756
	Selected

	13.4 Consequence, complication, and psychosocial interaction/Health hazard
	- Social isolation/ Avoidance 
	6 (20%)
	24 (80%)
	0.635
	0.778
	Selected

	
	- Effect on mood 
	3 (10%)
	27 (90%)
	0.506
	0.798
	Selected

	13.5 During the time with motor fluctuations
	3 (10%)
	27 (90%)
	0.437
	0.807
	Selected







	14. Sexual function from 9 Items to 9 Items
	Yes
	No
	R = 0.887
	Final decision for ADL Question development

	
	
	
	Corrected Item –
Total Correlation
	Cronbach's Alpha
if Item Deleted
	

	14.2 Self limitation
	- Impaired Sexual drive/ Arousal/ Loss of libido 
	2 (6.7%)
	28 (93.3%)
	0.786
	0.862
	Selected

	
	- Impaired Erection/ Moist 
	5 (16.7)
	25 (83.3)
	0.698
	0.880
	Selected

	
	- Impaired Reaching orgasm 
	2 (6.7%)
	28 (93.3%)
	0.467
	0.890
	Selected

	
	- Hypersexuality 
	2 (6.7%)
	28 (93.3%)
	0.786
	0.862
	Selected

	14.3 Assistance requirement and environmental limitations
	- Require non-pharmacological or pharmacological intervention/ Treatment 
	1 (3.3%)
	29 (96.7%)
	0.709
	0.873
	Selected

	14.4 Consequence, complication, and psychosocial interaction/Health hazard
	- Impaired intimate relationships 
	1 (3.3%)
	29 (96.7%)
	0.305
	0.897
	Selected

	
	- Effect on mood 
	1 (3.3%)
	29 (96.7%)
	0.709
	0.873
	Selected

	
	- Decreased or unsatisfied sexual activities 
	1 (3.3%)
	29 (96.7%)
	0.709
	0.873
	Selected

	14.5 During the time with motor fluctuations
	2 (6.7%)
	28 (93.3%)
	0.786
	0.862
	Selected






















	15. Vision from 9 Items to 8 Items
	Yes
	No
	R =0.770
	Final decision for ADL Question development

	
	
	
	Corrected Item –
Total Correlation
	Cronbach's Alpha
if Item Deleted
	

	15.2 Self limitation
	- Impaired Near activities 
	18 (60%)
	12 (40%)
	0.179
	0.807
	deleted

	
	- Impaired Distance activities 
	8 (26.7%)
	22 (73.3%)
	0.369
	0.766
	Selected

	
	- Impaired Peripheral vision 
	2 (6.7%)
	28 (93.3%)
	0.760
	0.718
	Selected

	
	- Dry eyes 
	10 (33.3%)
	20 (66.7%)
	0.430
	0.757
	Selected

	15.3 Assistance requirement and environmental limitations
	- Require non-pharmacological or pharmacological intervention/ Treatment 
	2 (6.7%)
	28 (93.3%)
	0.760
	0.718
	Selected

	
	- Need assistant/ Assistive device (instrumental ADL device) 
	5 (16.7%)
	25 (83.3%)
	0.669
	0.712
	Selected

	15.4 Consequence, complication, and psychosocial interaction/Health hazard
	- Avoid social activities 
	2 (6.7%)
	28 (93.3%)
	0.674
	0.728
	Selected

	
	- Accidents and injuries 
	3 (10%)
	27 (90%)
	0.318
	0.765
	Selected

	15.5 During the time with motor fluctuations
	2 (6.7%)
	28 (93.3%)
	0.426
	0.754
	Selected



