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ABSTRACT

Objectives: To compare upper extremities recovery between
robot-assisted training and occupational therapy (OT) versus OT
alone among subacute stroke patients.

Study design: Single blined randomized controlled trial.
Setting: Department of Rehabilitation Medicine, Siriraj Hospital.
Subjects: Twenty subacute hemiplegic stroke patients at reha-
bilitation ward, Siriraj Hospital

Methods: All subjects were randomly assigned into 2 groups
of an experimental or a control group. The experimental group
received 30-minute of robot-assisted training to improve upper
extremities functions plus a 30-minute upper extremities train-
ing and 30-minute of activity of daily living (ADL) training. The
control group received 60-minute upper extremities training and
30-minute of ADL training. Both groups received treatments for 5
days per week for 3 consecutive weeks. The recovery of upper
extremities was assessed before, 2 weeks and 3 weeks after
treatments by using the Fugl -Meyer Assessment (FMA), the
Medical Research Council (MRC), the Action Research Arm Test
(ARAT) and the Motor Assessment Scale (MAS) .The functional
disability was assessed by the Modified Barthel index (BI).
Results: 50% were males. The mean age of the experimental
and the control groups were 68.5£13.6 and 52.3£10.9 years old
(p =0.007). The Fugl -Meyer Assessment score of the experi-
mental and the control groups at week 0 were 9.4+5.1, 9.5+4.6
(p =0.98), at week 2 were 11.6+5.5, 15.7£8.6 (p =0.128), at
week 3 were 17.1£7.7, 21.0£7.3 (p =0.229). The other assess-
ments showed no statistically significant differences.
Conclusion: A robot-assisted training along with conventional
occupational therapy showed no significantly difference in upper
extremity recovery among subacute stroke patients when com-

pared with a conventional occupational therapy alone.

Keywords: stroke, rehabilitation, upper extremities recovery,
robot, occupational therapy
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Screening 82 stroke patients

62 patients were excluded

- FMA>33: 28 patients

Enrolled 20 stroke patients

Randomization by block of 6

- recurrent stroke 20 patients

- duration of stroke > 3 months: 14 patients

-Assessed with Fugl -Meyer Motor Assessment scale, Medical
Research Council (MRC) scale, Modified Barthel Index, by a
physiatrist at 0, 2, 3 weeks

- Assessed with Action Research Arm Test, The Motor

Assessment Scale (Thai) by an occupational therapist at 0, 2, 3

v

v

Experimental group (n=10)
Bi-manu-track+Occupational therapy (5 days/week for 3
weeks)
®  Bi-manu- track 30 minutes
O  Passive-passive mode 700 rep/15 min
O Passive-active mode 500 rep/15 min
®  Activities to improve arm and hand function 30
minutes

®  Activities to improve ADL function 30 minutes

1 patient dropout

- DC from the program

Control group (n=10)
Occupational therapy (5 days/week for 3 weeks)
° Activities to improve arm and hand
function 60 minutes
®  Activities to improve ADL function 30

minutes

|
2 patients dropout

-DC from the program

- health problem

A

9 patients were assessed at 2 weeks after training

A

8 patients were assessed at 2 weeks after training

A4

9 patients were assessed at 3 weeks after training

8 patients were assessed at 3 weeks after training

A

9 patients were analyzed at 3 weeks after training

A

8 patients were analyzed at 3 weeks after training

Figure 1. Flow diagram of stroke patients enrolled in the study
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Table 1. Demographic data of the stroke patients

Variables Control (N=10) Experiment (N=10) p-value
Age (year)* 52.0+11.5 68.5+13.6 0.009
Gender: malef 6 (60) 4 (40) 0.371
Right side weakness 5 (50) 5(50) 1.000
Right handed 8 (80) 10 (100) 0.237
Days after stroke* 20+15.3 32+26 0.223
NIHSS * 12.5+1.4 13.3+1.9 0.300
Type of stroke

+ Ischemic stroke 8 (80) 7(70) 1.000

* Hemorrhagic stroke 2 (20) 3(30)
Marital status

+ Single 8 (80) 1(10) 1.000

* Married 2 (20) 3(30)
Schooling years

* No 0 2 (20) 0.048

*+ 1-6 years 7(70) 4 (40)

* >6 years 3 (30) 4 (40)
Comorbidities

+ Diabetes Mellitus 6 (60) 3(30) 0.370

* Hypertension 8 (80) 9(90) 0.586

+ Dyslipidemia 6 (60) 6 (60) 1.000

+ Alcoholic drinking 5 (50) 4 (40) 1.000

+ Smoking 4 (40) 4 (40) 1.000
Complications

+ Shoulder pain 4 (40) 4 (40) 1.000

+ Shoulder subluxation 1(10) 0 1.000

Remark *Mean (SD), "n (%)
Table 2. Fugl-Meyer Assessment (FMA) score measured at week 0, 2, 3

FMA Control (N=10) Experiment (N=10) Mean change (95%Cl) p-value
Proximal_wk0 9.5+4.4 9.4+5.1 0.1(-4.4104.5) 0.963
Proximal_wk2 14.8+6.6 11.4+5.4 34 (-2.3109.0) 0.145
Proximal_wk3 19.345.7 15.5+6.3 3.8(-1.81094) 0.171
p-value 0.870 0.177
Distal_wk0 0.1+0.3 0.0+0.0 0.1(-0.1t00.3) 0.343
Distal_wk2 1.5+2.3 0.2+0.6 1.3(-0.3t02.9) 0.194
Distal_wk3 1.8+2.3 1.6+2.5 02(-20t02.4) 0.885
p-value 0.01312 0.001"2
Total_wk0 9.2+4.7 9.4+5.1 0.2 (-4.8t04.4) 0.929
Total_wk2 15.6+9.0 11.6+5.5 4.1(-2.31t010.5) 0.109
Total_wk3 21473 174477 3.9(-3.0t010.9) 0.246
p-value 0.0072 <0.001'2

p value (1) = compared between wk 0 and wk 2, p value (2) = compared between wk 0 and wk 3
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Table 3. Other measurement scores at week 0, 2, 3

Measurement Timing Control Experiment p-value

Medical Research Council (MRC)

Proximal muscles Wk 0 0(0,9) 0(0,6) 0.722
Wk 2 4.5(0,13) 0(0,8) 0.059
Wk 3 8(1,13) 3.5(0,10) 0.062
p-value <0.001 0.014

Distal muscles Wk 0 0(0,3) 0(0,2) 0.942
Wk 2 0(0,5) 0(0,2) 0.466
Wk 3 2(0,6) 0(0,9) 0.541
p-value 0.009 0.05

Action Research Arm Test (ARAT) Wk 0 0(0,0) 0(0,0) 1.000
Wk 2 0(0,15) 0(0,0) 0.317
Wk 3 0(0,15) 0(0,0) 0.147
p-value 0.223 N/A

Motor Assessment Scale (MAS) Wk 0 0(0,1) 0(0,0) 0.317
Wk 2 0(0,3) 0(0,3) 0.303
Wk 3 0.5(0,3) 0(0,3) 0.195
p-value 0.022 0.223

Modified Barthel Index (BI) Wk 0 75(1,9) 7.5(0,14) 0.732
Wk 2 12 (6,15) 11.5 (5,20) 0.702
Wk 3 13 (6,18) 13.5(5,20) 0.909
p-value <0.001 <0.001

Scores were reported as median (min, max)
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