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Below describes the details of the rating scales that will be used in the experiment:  

1) Primary outcome measures  

• Action Research Arm Test (ARAT): The ARAT was developed by Lyle in 1981 to measure 

function of the arm and hand in a variety of tasks, with special focus on fine motor function 

of hands. all 19 items of the ARAT are scored on a 4-point scale (0-3). Scores are judged as 

follows. 0, the patient is unable to perform any part of the task; 1, the patient is able to 

completely lift the object from the flat platform; 2, the function is completely completed but 

is very clumsy or very difficult; and 3, the movement is completed normally. The scores for 

each item were calculated by summing the total score for each side, ranging from 0 to 57 

[1]. In addition, the overall time for patient to complete the ARAT will be recorded. The 

ARAT has good predictive and concurrent validity [2]. 

2) Secondary outcome measures 

• Fugl-Meyer assessment-UE (FMA-UE): The FMA was designed in 1975 as a global 

assessment index for quantitative assessment of recovery of post-stroke paraplegic limbs. It 

is a quantitative performance-based measure consisting of 33 items that measure motor 

function of the upper limb. Each item is scored on a 3-point scale (0=can't perform, 1=can 

partially perform, 2=can fully perform), and the maximum score is 66. The severe degree 

of paresis was distributed according to the FMA score as follows. ≤25 points: severe, 26 to 

45 points: moderate, and 46 to 66 points: mild [3]. The FMA has a high inter-rater and test-

reset reliability [4].  

• Griping strength of the affected hand: The grip force of the affected hand was measured 

with a dynamometer (Xiangshan, EH-101). The patient insisted the griping at his/her best 

for three seconds, and then rested for 30 s. The test was performed three times, and the 

maximum value was recorded. 

• Purdue pegboard (PPB):  The PPB was developed by Tiffin in 1948 to measure gross motor 

skill in the use of the arm, hand, and fingers, as well as fingertip dexterity. It consists of five 

subtests: dominant hand (D), non-dominant hand (ND), both hands (B), dominant +non-

dominant+ both hands (D+ND+B), and an assembly subtest. In the five subtests, very small 

pins, washers, and collars were manipulated with one and two hands, and participants were 
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asked to place as many pins as possible into the holes within 30 seconds. In subtests D, ND, 

and B, the number of pins placed within 30 s was recorded. scores for subtests D+ND+B 

could be calculated from the scores of the first three tests. The assembly subtest score is the 

total number of pins, washers, and collars placed in 60 s [5]. PPB has good predictive and 

concurrent validity [6]. 

• Disabilities of arm, shoulder, and hand (DASH) :  DASH is a 30-item self-report 

questionnaire designed to assess individual ratings of upper limb impairment and effects on 

activity in patients with upper limb musculoskeletal disorders. The items ask about the level 

of difficulty in performing different physical activities due to upper limb problems (21 

items), the severity of symptoms such as upper limb pain, weakness and stiffness (5 items), 

and the impact of the problem on social activity participation, etc. (4 items). Each item has 

five options for response, with scores ranging from 0 (no disability) to 100 (most severe 

disability), with higher scores indicating greater disability. DASH has good internal 

consistency and validity in adults following stroke [7]. 

• Quality of life (short form 36, SF-36) :  SF-36 was normalized in 1990 as a self-report 

measure of functional health and well-being. The SF-36 consists of eight health scales. 

Physical Functioning (10 items), Role Limitation-Physical (4 items), Physical Pain (2 items), 

General Health (5 items), Vitality (4 items), Social Functioning (2 items), Role Limitation-

Emotional (3 items), and Mental Health (5 items). A score from 0 (the worst health measure) 

to 100 (the best health measure) was calculated for each scale. SF-36 has good internal 

consistencies and group differences validity in stroke patients [8, 9]. 
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