Supplementary data 1.1 SCAR calculation process 

Conversion by Rasch analysis
SCIM self-care and mobility score
C5 to C8 motor score
(Left and right side)
 Converted motor score of 
C5 to C8 (0-16 points)

SCAR Raw Score
(0- 57 points)
[bookmark: _GoBack]SCAR Rasch Score
(0- 100 points)

 +  =
conversion

 Converted SCIM self-care and mobility (0- 41 points) score





UEMS = Upper extremities motor score from ISCNSCI

Reference: Reed R, Mehra M, Kirshblum S, Maier D, Lammertse D, Blight A, et al. Spinal cord ability ruler: an interval scale to measure volitional performance after spinal cord injury. Spinal cord. 2017;55:730-8.


Supplementary data 1.2. SCAR Conversion Table for Volitional Performance after SCI from original upper extremity motor scores

	Upper extremity motor scores (from ISNCSCI)
for each cervical segment from C5 – C8

	Description of Voluntary Muscle contraction
	Original ISNCSCI score
	Transformed SCAR score

	Total paralysis
	0
	0

	Palpable contraction
	1
	1

	Active contraction (gravity eliminated)
	2
	1

	Active contraction (against gravity alone)
	3
	1

	Active Contraction (against some resistance)
	4
	2

	Active contraction (normal)
	5
	2

	Max score per segment
	5
	2

	Max score bilateral UEMS
	40
	16



Reference: Reed R, Mehra M, Kirshblum S, Maier D, Lammertse D, Blight A, et al. Spinal cord ability ruler: an interval scale to measure volitional performance after spinal cord injury. Spinal cord. 2017;55:730-738.


Supplementary data 1.3. SCAR Conversion Table for Volitional Performance after SCI from original SCIM (version III) items

	Volitional Performance Items from SCIM 
(Version III)

	SCIM Item number
	SCIM Item name
	Description 
of item score
	Original SCIM Score
	Transformed SCAR Score

	1
	Feeding
	Needs parenteral, gastrostomy, or fully assisted oral feeding 
	0
	0

	
	
	Needs partial assistance for eating and/or drinking, or for wearing adaptive devices
	1
	1

	
	
	Eats independently; needs adaptive devices or assistance only for cutting food and/or pouring and/or opening containers
	2
	2

	
	
	Eats and drinks independently; does not require assistance or adaptive devices
	3
	3

	SCIM Item number
	SCIM Item name
	Description 
of item score
	Original SCIM Score
	Transformed SCAR Score

	2A
	Bathing (upper body)
	Requires total assistance
	0
	0

	
	
	Requires partial assistance
	1
	1

	
	
	Washes independently with adaptive devices or in a specific setting
	2
	2

	
	
	Washes independently; does not require adaptive devices 
	3
	3

	2B
	Bathing (lower body)
	Requires total assistance
	0
	0

	
	
	Requires partial assistance
	1
	1

	
	
	Washes independently with adaptive devices or in a specific setting
	2
	2

	
	
	Washes independently; does not require adaptive devices 
	3
	3

	3A
	Dressing (upper body)
	Requires total assistance
	0
	0

	
	
	Requires partial assistance with clothes without buttons, zippers or laces (cwobzl)
	1
	1

	
	
	Independent with cwobzl; requires adaptive devices 
	2
	2

	
	
	Independent with cwobzl; does not require adaptive devices, except bzl
	3
	2

	
	
	Dresses (any cloth) independently; does not require adaptive devices 
	4
	3

	3B
	Dressing (lower body)
	Requires total assistance
	0
	0

	
	
	Requires partial assistance with clothes without buttons, zippers or laces (cwobzl)
	1
	1

	
	
	Independent with cwobzl; requires adaptive devices 
	2
	2

	
	
	Independent with cwobzl; does not require adaptive devices, except bzl
	3
	2

	
	
	Dresses (any cloth) independently; does not require adaptive devices 
	4
	3

	4
	Grooming
	Requires total assistance 
	0
	0

	
	
	Requires partial assistance
	1
	1

	
	
	Grooms independently with adaptive devices
	2
	2

	
	
	Grooms independently without adaptive devices
	3
	2

	SCIM Item number
	SCIM Item name
	Description 
of item score
	Original SCIM Score
	Transformed SCAR Score

	8
	Use of Toilet
	Requires total assistance 
	0
	0

	
	
	Requires partial assistance; does not clean self
	1
	1

	
	
	Requires partial assistance; cleans self independently
	2
	1

	
	
	Uses toilet independently in all tasks but needs adaptive devices or special setting (e.g., bars)
	4
	2

	
	
	Uses toilet independently; does not require adaptive devices or special setting)
	5
	3

	9
	Mobility in Bed
	Needs assistance in all activities: turning upper body in bed, turning lower body in bed, sitting up, doing push-ups in wheelchair, with or without adaptive devices
	0
	0

	
	
	Performs one of the activities without assistance
	2
	1

	
	
	Performs two or three of the activities without assistance
	4
	2

	
	
	Performs all the bed mobility and pressure release activities independently
	6
	3

	10
	Transfer:
Bed-Wheelchair
	Requires total assistance
	0
	0

	
	
	Needs partial assistance and/or supervision, and/or adaptive devices (e.g., sliding board)
	1
	1

	
	
	Independent (or does not require wheelchair)
	2
	2

	11
	Transfer: Wheelchair-Toilet-Tub
	Requires total assistance
	0
	0

	
	
	Needs partial assistance and/or supervision, and/or adaptive devices (e.g., grab-bars)
	1
	1

	
	
	Independent (or does not require wheelchair)
	2
	2

	12
	Mobility Indoors (<10M)
	Requires total assistance 
	0
	0

	
	
	Needs electric wheelchair or partial assistance to operate manual wheelchair
	1
	0

	
	
	Moves independently in manual wheelchair
	2
	1

	
	
	Requires supervision while walking (with or without devices)
	3
	1

	
	
	Walks with a walking frame or crutches (swing)
	4
	2

	
	
	Walks with crutches or two canes (reciprocal walking)
	5
	2

	
	
	Walks with one cane
	6
	2

	
	
	Needs leg orthosis only
	7
	2

	
	
	Walks without walking aids
	8
	3

	13
	Mobility Moderate Distance
(10 –100 M)
	Requires total assistance 
	0
	0

	
	
	Needs electric wheelchair or partial assistance to operate manual wheelchair
	1
	0

	
	
	Moves independently in manual wheelchair
	2
	1

	
	
	Requires supervision while walking (with or without devices)
	3
	1

	
	
	Walks with a walking frame or crutches (swing)
	4
	2

	
	
	Walks with crutches or two canes (reciprocal walking)
	5
	2

	
	
	Walks with one cane
	6
	2

	
	
	Needs leg orthosis only
	7
	2

	
	
	Walks without walking aids
	8
	3

	14
	Mobility Outdoors 
(> 100 M)
	Requires total assistance 
	0
	0

	
	
	Needs electric wheelchair or partial assistance to operate manual wheelchair
	1
	0

	
	
	Moves independently in manual wheelchair
	2
	1

	
	
	Requires supervision while walking (with or without devices)
	3
	1

	
	
	Walks with a walking frame or crutches (swing)
	4
	2

	
	
	Walks with crutches or two canes (reciprocal walking)
	5
	2

	
	
	Walks with one cane
	6
	2

	
	
	Needs leg orthosis only
	7
	2

	
	
	Walks without walking aids
	8
	3

	15
	Stair Management
	Unable to ascend or descend stairs 
	0
	0

	
	
	Ascends and descends at least 3 steps with support or supervision of another person
	1
	1

	
	
	Ascends and descends at least 3 steps with support of handrail and/or crutch or cane
	2
	1

	
	
	Ascends and descends at least 3 steps without any support or supervision
	3
	2

	16
	Transfer: Wheelchair-Car
	Requires total assistance
	0
	0

	
	
	Needs partial assistance and/or supervision and/or adaptive devices
	1
	1

	
	
	Transfers independent; does not require adaptive devices (or does not require wheelchair)
	2
	2

	17
	Transfer: Ground –
Wheelchair
	Requires assistance
	0
	0

	
	
	Transfers independent; does not require adaptive devices (or does not require wheelchair)
	1
	1



	Maximum score for 16 volitional SCIM Items
	65
	41

	
	
	

	Maximum Total Score (UEMS + volitional SCIM items)
	105
	57



Reference: Reed R, Mehra M, Kirshblum S, Maier D, Lammertse D, Blight A, et al. Spinal cord ability ruler: an interval scale to measure volitional performance after spinal cord injury. Spinal cord. 2017;55(8):730-8.


Supplementary data 1.4. Simple Conversion from raw SCAR score to Rasch-adjusted 
0-100 SCAR score
(a logit score can be transformed mathematically into a score on a range from 0 to 100) 
	29
	50.4

	30
	51.4

	31
	52.3

	32
	53.2

	33
	54.2

	34
	55.1

	35
	56

	36
	56.9

	37
	57.8

	38
	58.7

	39
	59.7

	40
	60.7

	41
	61.8

	42
	62.9

	43
	64.1

	44
	65.4

	45
	66.8

	46
	68.3

	47
	69.9

	48
	71.7

	49
	73.6

	50
	75.7

	51
	77.9

	52
	80.3

	53
	82.8

	54
	85.5

	55
	88.8

	56
	93.4

	57
	100


	SCAR Raw Score (0-57)
	SCAR Rasch Score (0-100)

	0
	0

	1
	7.4

	2
	12.6

	3
	16.3

	4
	19.2

	5
	21.6

	6
	23.7

	7
	25.6

	8
	27.3

	9
	28.9

	10
	30.3

	11
	31.6

	12
	32.9

	13
	34

	14
	35.1

	15
	36.2

	16
	37.2

	17
	38.2

	18
	39.2

	19
	40.2

	20
	41.2

	21
	42.2

	22
	43.2

	23
	44.2

	24
	45.3

	25
	46.3

	26
	47.4

	27
	48.4

	28
	49.4




Reference: Reed R, Mehra M, Kirshblum S, Maier D, Lammertse D, Blight A, et al. Spinal cord ability ruler: an interval scale to measure volitional performance after spinal cord injury. Spinal cord. 2017;55(8):730-8.
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