Suppl. Table 3. Individual neuropsychological test scores of probands by parkin carrier status (raw and standardized scores)
	Test


	Total 

N = 95
	Non-Carriers

N=52
	Single mutation 

(Heterozygotes) N=23
	Two mutations (Compound heterozygotes/

Homozygotes)

      N=20
	 P value

	Psychomotor Speed


	
	
	
	
	

	Trail Making Test, Part A raw score (sec)

range
	44.17 (32.47)

19 - 240
	48.12 (34.45)

19 - 240
	38.00 (13.27)

20 – 72
	41.00 (41.56)

19 - 205
	.41

	Trail Making Test, Part A percentile score

range
	31.16 (28.21)

<1 - 97
	24.86 (25.47) b
<1 - 86
	32.50 (30.37) a b
<1 - 97
	46.00 (28.05)a
1 - 92
	.01

	Stroop Test Word Reading raw score

range
	84.88 (18.03)

30 - 126
	84.44 (19.70)

30 - 126
	89.04 (12.52)

65 - 111
	81.25 (18.72)

49 – 115  
	.36

	Stroop Test Word Reading percentile score

range
	28.17 (21.31)

<1 - 90
	28.90 (22.18)

<1 - 90
	30.56 (19.28)

3 – 69
	23.51 (21.55)

<1 - 63
	.52

	Stroop Test Color Naming raw score

range
	60.12 (13.98)

13 - 96
	58.84 (15.06)

13 - 85
	62.96 (12.62)

33 - 82


	60.10 (12.73)

40 - 96
	.50

	Stroop Test Color Naming percentile score

range
	22.70 (21.14)

<1 - 87


	22.36 (21.03)

<1 - 72
	25.74 (22.25)

<1 - 67
	20.05 (20.80)

2 - 87
	.67

	Attention


	
	
	
	
	

	Trail Making Test, Part B 

raw score (sec)

range
	99.09 (52.52)

30 - 240
	98.47 (47.89)

33 - 220
	99.87 (43.00)

36 - 201
	99.70 (72.60)

30 - 240
	.99

	Trail Making Test, Part B percentile score

range
	35.65 (26.97)

<1 - 89
	34.33 (24.94)

<1 - 84
	31.22 (24.87)

<1 - 80
	44.00 (33.08)

<1 - 89
	.26

	Stroop Color Word 

raw score

range
	34.19 (11.01)

10 - 57
	34.14 (12.03)

10 - 56
	33.52 (8.43)

20 – 50
	35.10 (11.32)

15 - 57
	.89

	Stroop Color Word 

percentile score

range
	34.70 (28.09)

20 - 94
	35.30 (29.90)

<1 - 94
	30.47 (24.89)

1 – 83
	38.04 (27.53)

<1 - 89
	.66

	Memory


	
	
	
	
	

	CVLT Total Recall 

(trials 1-5) raw score

Range
	43.74 (11.31)

17 - 71
	44.14 (11.76)

17 - 64
	46.64 (11.58)

31 - 71
	39.55 (8.82)

26 - 55
	.11

	CVLT Total Recall 

(trials 1-5) percentile score

range
	45.78 (12.16)

1 - 71
	47.18 (12.50)

1 - 65
	45.19 (13.76)

2.2 – 71.0
	42.77 (8.50)

26.0 – 57.0
	.41

	CVLT Long Delayed Free Recall raw score

range
	9.41 (3.81)

0 - 16
	9.24 (4.34)

0 - 16
	10.50 (2.73)

6 – 16
	8.65 (3.23)

4 - 14
	.26

	CVLT Long Delayed Free Recall Z score

range
	-.01 (1.11)

-3.50 – 2.30
	-.02 (1.23)

-3.50 – 2.00
	.20 (.96)

-1.50 – 2.30
	-.29 (.94)

-2.20 – 1.50
	.47

	CVLT Delayed Recog Total Hits raw score

range
	14.12 (2.12)

4 - 16
	14.16 (2.18)

4 - 16
	14.32 (1.83)

11 – 16
	13.79 (2.34) 

8 - 16
	.72

	CVLT Delayed Recog Total Hits Z score

range
	-.02 (.96)

-5.00 – 1.00
	.02 (1.05)

-5.00 – 1.00
	.10 (.63)

-1.50 – 1.0
	-.25 (1.01)

-3.50 - .50
	.54

	WMS-R Visual Repro I raw score

range
	29.27 (7.83)

0 - 40
	30.12 (8.28)

0 - 40
	29.57 (5.44)

17 – 38
	26.75 (8.72)

9 - 38
	.26

	WMS-R Visual Repro I percentile score

range
	52.26 (31.09)

1 - 98
	58.30 (31.54)

1 - 98
	46.82 (28.03)

5 – 98
	42.80 (31.17)

1 - 94
	.10

	WMS-R Visual Repro II 

raw score

range
	24.88 (9.69)

0 - 38
	25.62 (9.59)

0 - 38
	25.43 (9.52) 

4 – 37
	22.35 (10.18) 

0 - 36
	.42

	WMS-R Visual Repro II percentile score

range
	48.41 (30.31)

1 - 97
	50.88 (29.37)

1 – 97
	48.30 (31.21)

1 – 95
	42.10 (32.32)

1 - 94
	.55

	BVRT Recognition subtest

raw score

range
	8.67 (1.43)

2 - 10
	8.56 (1.5)

2 - 10
	8.74 (0.96)

7 – 10
	8.90 (1.51)

5 - 10
	.64

	Visuospatial Function


	
	
	
	
	

	BVRT Matching subtest

raw score

range
	9.75 (0.82)

4 - 10
	9.73 (0.97)

4 - 10
	9.83 (0.49)

8 – 10
	9.70 (0.73)

8 - 10
	.86

	Facial Recognition Total 

raw score

range
	22.18 (2.84)

15 - 39
	22.44 (3.15)

16 - 39
	21.86 (2.76)

15 – 27
	21.85 (2.00)

18 - 25
	.61

	Facial Recognition Total 

T score

range
	45.36 (4.17)

33 - 54
	45.54 (3.82)

37 - 52
	45.09 (5.11)

33 – 54
	45.20 (4.12)

37 - 51
	.90

	Executive Function


	
	
	
	
	

	COWAT Total 

Raw score

range
	38.14 (12.87)

9 - 63
	37.42 (13.96)

9 - 63
	40.57 (10.11)

22 - 62


	37.20 (13.00)

12 - 57


	.58

	COWAT Total 

percentile score

range
	57.01 (33.26)

1 - 99
	55.65 (34.71)

1 – 99
	62.48 (29.72)

8 – 99
	54.25 (34.15)

1 - 97
	.66

	Category Fluency Total 

raw score

range 
	18.61 (5.47)

2 - 30
	18.41 (5.94)

2 - 30
	19.39 (4.45)

12 – 29
	18.20 (5.45)

9 - 29
	.72

	Category Fluency Total percentile score

range
	32.81 (24.14)

<1 - 88
	34.67 (26.27)

<1 - 88
	29.69 (17.93)

6 – 85
	31.66 (25.35)

<1 - 84
	.69

	CVLT Delayed Recog 

False Positives  raw score

range
	3.26 (3.54)

0 - 17
	3.16 (3.12)ab
0 - 13
	2.18 (3.48)a
0 – 16
	4.79 (4.25)b
0 - 17
	.05

	CVLT Delayed Recog
False Positives Z score

range
	.60 (1.03)
-1.50 – 4.50
	.52 (.86)

-.50 – 2.50
	.70 (1.35)

-.50 – 4.50
	.71 (1.18)

-1.50 – 3.50
	.76

	Not included in domain scores


	
	
	
	
	

	MMSE

range
	28.95 (1.35)

24 - 30
	28.85 (1.55)

24 – 30
	29.04 (1.18)

27 – 30
	29.10 (.96)

27 - 30
	.72

	Digit Span Forward* 

Total Correct

range
	9.17 (2.22)

3 – 12
n=45
	9.63 (2.27)a
3 – 12
n=22
	9.72 (1.84) a
7 – 12
n=12
	7.83 (2.03)b
4 – 11
n=11
	.04

	Digit Span Forward* 

Length

range
	7.04 (1.29)

2 - 10
	7.18 (1.36)ab
2 – 8
	7.64 (1.02)a
6 – 10 
	6.25 (1.05)b
4 - 8
	.02

	Digit Span Backward* 

Total Correct

range
	6.20 (2.45)

2 - 11
	6.54 (2.66)

2 - 11
	6.72 (2.57)

3 – 10
	5.08 (1.62)

2 - 8
	.18

	Digit Span Backward* Length

range
	4.73 (1.49)

2 - 7
	4.86 (1.61)

2 – 7
	5.18 (1.53)

3 – 7
	4.08 (1.08)

2 - 6
	.18


Values are means +/- standard deviations.  Values with different superscript letters reflect significant differences across groups on post-hoc testing; a=highest score, b=lowest score. 

For Trail Making Test, parts A and B and CVLT-II False Positives, low raw scores are indicative of better performance.   

* Digit Span subtest was administered to a subset of subjects in each of the four groups specified above (total = 45; 22, 12, 11).

Suppl. Table 2. Individual neuropsychological test scores of unaffected first-degree relatives by parkin carrier status (raw and standardized scores)

	Test


	Total 

N = 217
	Non-Carriers

N=146
	Single mutation 

(Heterozygotes) N=65
	Two mutations (Compound heterozygotes/

Homozygotes)

N=6
	P value

	Psychomotor Speed


	
	
	
	
	

	Trail Making Test, Part A raw score (sec)

range
	32.77 (15.49)

14 - 105
	32.87 (15.10)

16 - 100
	33.00 (16.86)

14 - 105
	27.00 (7.10)

18 – 37
	.70

	Trail Making Test, Part A percentile score

range
	44.55 (29.86)

<1 - 93
	43.87 (28.56)

<1 - 92
	45.00 (32.38)

<1 - 93
	58.52 (36.91)

<1 – 89
	.55

	Stroop Test Word Reading raw score

range
	96.37 (16.00)

40 - 136
	95.68 (16.77)

40 - 136
	97.32 (14.19)

63 - 129
	104.00 (15.57)

85 – 123
	.44

	Stroop Test Word Reading percentile score

range
	42.62 (23.77)

<1 - 99
	41.68 (23.49)

<1 - 90
	44.29 (24.50)

3 - 99
	48.00 (25.58)

11 – 76
	.67

	Stroop Test Color Naming raw score

range
	67.77 (13.66)

14 - 100
	67.63 (14.49)

14  - 100
	67.89 (11.94)

42 - 84
	70.00 (12.66)

52 – 87
	.92

	Stroop Test Color Naming percentile score

range
	33.65 (23.04)

<1 - 99


	33.58 (24.04)

<1   - 99
	33.75 (21.00)

2 - 77
	34.20 (24.80)

4 – 69
	.99

	Attention


	
	
	
	
	

	Trail Making Test, Part B 

raw score (sec)

range
	73.51 (42.49 )

27 - 284
	73.23 (43.95)

27 - 284
	74.37 (41.11)

30 - 245
	70.60 (10.06)

55 – 81
	.97

	Trail Making Test, Part B percentile score

range
	50.95 (28.79)

<1 - 99

	51.06 (28.66)

<1 - 99
	50.68 (29.99)

<1 – 94
	51.00 (21.00)

16 - 70


	.99

	Stroop Color Word 

Raw score

range
	39.69 (12.63)

13 - 75
	39.38 (12.63)

13 - 75
	39.97 (10.33)

17 - 65
	44.60 (9.07)

35 – 55
	.61

	Stroop Color Word 

percentile score

range
	46.85 (27.95)

<1 - 99
	46.14 (28.99)

<1 - 99
	47.83 (25.63)

2 - 99
	54.40 (31.28)

16 – 88
	.76

	Memory


	
	
	
	
	

	CVLT Total Recall 

(trials 1-5) raw score

range
	46.45 (10.30

6 - 72
	46.50 (10.18)

13 - 67


	46.77 (9.81) 

20 - 72
	41.67 (17.5)

6 - 51
	.50

	CVLT Total Recall 

(trials 1-5) percentile score

range
	47.27 (11.15)

<1 - 74
	47.40 (11.14)

<1 - 74
	47.40  (10.65)

<1 - 71
	43.00 (16.86)

10 – 57
	.63

	CVLT Long Delayed Free Recall raw score

range
	10.19 (3.15)

0 - 16
	10.31 (2.84)

0 - 16
	10.25 (3.11)

1 - 16
	9.83 (5.26)

0 – 15
	.91

	CVLT Long Delayed Free Recall Z score

range
	-.06 (.96)

-3.50 – 2.50
	-.07 (.98)

-3.50 – 2.50
	-.04 (.90)

-2.50 – 1.50
	-.10 (1.38)

-2.50 – 1.00
	.98

	CVLT Delayed Recog 

Total Hits raw score

range
	14.31 (2.04)

4 - 16
	14.25 (2.05)

4 - 16
	14.41 (2.02)

6 - 16
	14.67 (2.33)

10 – 16
	.80

	CVLT Delayed Recog 

Total Hits Z score

range
	-.20 (.94)

-5.00 – 1.50


	-.22 (.92)

-5.00 – 1.50
	-.19 (1.03)

-4.00 – 1.00
	.10 (.54)

-.50 – 1.00
	.75

	WMS-R Visual Repro I 

raw score

range
	31.36 (6.87)

2 - 41
	31.17 (7.31)
2 - 41
	31.70 (5.95)

8 - 40
	32.40 (5.36)

27 – 41
	.82

	WMS-R Visual Repro I percentile score

range
	59.12 (28.84)

1 - 99
	58.50 (30.14)

1 - 99
	61.35 (25.64)

2 - 98
	48.60 (32.05)

18 – 99
	.57

	WMS-R Visual Repro II 

raw score

range
	26.77 (9.07)

0 - 41
	26.63 (9.42)

0 - 40
	26.81 (8.47)

0 - 38
	30.40 (6.87)

23 - 41 
	.66

	WMS-R Visual Repro II percentile score

range
	53.43 (30.44)

1 - 99
	52.66 (31.16)

1 – 99
	55.12 (28.99)

1 - 97
	53.80 (33.08)

12 – 99
	.86

	BVRT Recognition subtest

raw score

range
	9.22 (1.05)

4 - 10
	9.22 (1.09)

4 - 10
	9.25 (.96)

6 - 10
	9.00 (1.09)

7 – 10
	.86

	Visuospatial Function


	
	
	
	
	

	BVRT Matching subtest

raw score

range
	9.82 (0.57)

6 - 10
	9.82 (0.61)

6 - 10
	9.80 (0.50)

7 - 10
	10.00 (0.00)

10 – 10
	.71

	Facial Recognition Total 

raw score

range
	22.85 (4.78)

8 - 54
	22.70 (4.46)

8 - 50
	23.25 (5.59)

15 - 54
	21.80 (0.83)

21 – 23
	.66

	Facial Recognition Total 

T score

range
	45.84 (5.31)

0 - 54
	45.94 (4.46)

25 - 54


	45.71 (6.99)

0 - 54
	44.60 (1.67)

43 – 47
	.83

	Executive Function


	
	
	
	
	

	COWAT Total 

raw score

range
	37.55 (10.95)

11 - 73
	37.66 (11.23)

11 - 73
	37.54 (10.78) 

18 - 68
	34.40 (2.51)

32 – 38


	.80

	COWAT Total 

percentile score

range
	58.30 (28.19)

1 - 100
	57.77 (28.48)

1 - 100
	60.16 (28.42)

3 - 99
	50.20 (16.14)

34 – 69
	.69

	Category Fluency Total 

raw score

range 
	19.92 (4.40)

7 - 34
	19.87 (4.38)

7 - 34
	20.19 (4.55)

9 - 30
	17.80 (2.77)

15 – 21
	.49

	Category Fluency Total percentile score

range
	33.59 (21.67)

<1 - 97
	33.40 (20.81)

<1 - 97
	35.67 (23.49 )

3 - 92
	12.40 (9.91)

3 – 26
	.06

	CVLT Delayed Recog 

False Positives  raw score

range
	2.12 (2.48)

0 - 15
	2.75 (2.62)

0 - 15


	1.95 (2.14) 

0 - 10
	2.50 (2.58)

0 – 7
	.78

	CVLT Delayed Recog1 

False Positives Z score

range
	.62 (.25)
-1.50 – 4.00
	.23 (.88)

-1.50 – 4.00
	.14 (.65)

-.50 – 2.00
	.62 (.25)

.50 – 1.00
	.48

	Not included in domain scores


	
	
	
	
	

	MMSE

range
	29.03 (2.19)

12 - 30
	29.12 (2.03)a
14 - 30
	29.06 (1.53)a
22-30


	26.67 (7.2)b
12 - 30


	.02

	Digit Span Forward 

Total Correct *

range
	9.22 (2.03)

3 – 12
n=93
	9.35 (2.19)

3 – 12
n=62
	9.19 (1.62)

7 – 12
n=27
	7.66 (2.30)

5 – 9
n=4
	.37

	Digit Span Forward* 

Length

range
	7.34 (1.39)

4 - 12
	7.53 (1.52)

4 - 12
	7.00 (.92)

6 - 8
	6.33 (1.15)

5 – 7
	.10

	Digit Span Backward Total Correct*

range
	6.96 (2.28)

2 - 12
	6.93 (2.36)

2 - 12


	7.38 (2.15)

3 - 12
	5.33 (2.08)

3 – 7
	.32

	Digit Span Backward* Length

range
	5.40 (1.72)

2 - 11
	5.52 (1.90)

2 - 11
	5.22 (1.21)

3 - 7
	4.33 (.57)

4 – 5
	.42


Values with different superscript letters reflect significant differences across groups on post-hoc testing; a=highest score, b=lowest score. 

For Trail Making Test, parts A and B and CVLT-II False Positives, low raw scores are indicative of better performance.   

* Digit Span subtest was administered to a subset of subjects in each of the four groups specified above (n = 93; 62, 27, 4).

