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Statistical Analysis of the Performance Reliability Data
for Stroke Patients
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Purpose: The purpose of this study was to evaluate performance reliability of stroke patients

using kinematic analysis.

Methods: A protocol to evaluate performance reliability was performed for three tasks on 20
stroke patients and 10 normal people. The tasks include hand to head (HH) task, hand to mouth

(HM) task, and hand to target (HT) task.

Results: The affected arms showed smaller joint angle, slower peak velocity, longer time to peak
velocity for task performances than control group. Also, slower peak velocity and longer
movement time for task performance in unaffected arm of stroke patients were obtained

compared with the control group.

Conclusion: Kinematic analysis is very useful quantitative tool to provide understanding on

upper extremity function of stroke patients.
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Table 1 Characteristics of the stroke patients analysed for this kinematic study
No. Age Sex CVA" type Lesion Onset
1 35 M Infarct R. MCA” 2003. 2
2 74 F Infarct R. PYWM" 2004. 9
3 51 F Infarct L. internal capsule 2006. 1
4 59 M Hemorrhage R. putamen 1999. 3
5 68 M Hemorrhage R. frontal 2006. 9
6 82 F Infarct L. striatocapsule 2006. 1
7 79 F Infarct L. medulla 2006. 9
8 30 M Hemorrhage L. basal ganglia 2002. 3
9 66 F Infarct L. anterior border zone 2006. 1
10 51 M Hemorrhage L. basal ganglia 2000.11
11 66 F Infarct R. ACAY 2006. 8
12 60 M Infarct L. pontine 2006. 8
13 25 M Hemorrhage R. frontotemporal 2006. 9
14 59 M Infarct R. interanl capsule 2001. 7
15 78 F Infarct R. ACA" 2006. 8
16 53 M Infarct L. MCA? 2006. 6
17 53 M Infarct L. anterior border zone 2006. 7
18 65 F Infarct L. pontine 2006. 9
19 78 M Infarct L. internal capsule 2006. 7
20 44 M Infarct R. lateral medulla 2006. 9

1. CVA : Cerebrovascular accidents 2. MCA : Middle cerebral artery 3. PVWM: Periventricular White matter

4. ACA : Anterior cerebral artery R : Right L : left

M : Male

F : Female
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Table 2 Results of kinematic analysis for hand to head task

Kinematic variables

Control group ‘ Stroke (unaffected arm) ‘ Stroke (affected arm)

Joint angle (°)

Shoulder abduction (Min) 2242 24+6 2445
Shoulder abduction (Max) 155+17 80+17" 7122°
Shoulder flexion (Min) 243 4+5 4+6
Shoulder flexion (Max) 739 81+13 T1+15
Elbow joint (Min) 63+9 71£10 74+24
Elbow joint (Max) 111x10 110+14 117+18
Peak velocity (PV) (°/sec)
Shoulder abduction 110£61 17288 113470
Shoulder flexion 220454 176+53" 13951
Elbow joint -158+46 122447 118447
Time to PV (%/cycle)
Shoulder abduction 2345 30+11 31£22
Shoulder flexion 19+4 22+13 16+7
Elbow joint 1244 29429 404317
Movement time (sec) 1.66+0.41 2.27+0.53" 2.58+0.83"
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Table 3 Results of kinematic analysis for hand to mouth task

Kinematic variables

Control group

Stroke (unaffected arm)

Stroke (affected arm)

Joint angle (°)

Shoulder abduction (Min) 19+£5 2145 2048
Shoulder abduction (Max) 26+4 3247 39+15°
Shoulder flexion (Min) 313 3+4 5+8
Shoulder flexion (Max) 47£9 51+£10 49+11
Elbow joint (Min) 39+5 4311 47413
Elbow joint (Max) 10910 111£14 107+17
Peak velocity (PV) (°/sec)
Shoulder abduction 34£11 39£15 41+15
Shoulder flexion 163+46 138436 10030
Elbow joint 21447 -158+50° -116+46"
Time to PV (%/cycle)
Shoulder abduction 47430 4228 42430
Shoulder flexion 2143 1945 1427
Elbow joint 13+4 146 2427
Movement time (sec) 1.62+0.38 2.14+0.53 2.70+1.36"

Table 4 Results of kinematic analysis for hand to target task

Kinematic variables

Control group

Stroke (unaffected arm)

Stroke (affected arm)

Joint angle (°)

Shoulder abduction (Min) 2115 12413 4+18°
Shoulder abduction (Max) 2746 2545 3448
Shoulder flexion (Min) 1£2 344 548
Shoulder flexion (Max) 9245 9148 78+19°
Elbow joint (Min) 7615 82+14 92420
Elbow joint (Max) 165£6 16249 153£15"

Peak velocity (PV) (°/sec)

Shoulder abduction -294+168 -134£81° -89+84"
Shoulder flexion 275440 195+47" 139+49°
Elbow joint 367+108 217465 151£70°
Time to PV (%/cycle)
Shoulder abduction 2843 32+16 4524
Shoulder flexion 17+2 23418 16+8
Elbow joint 22+3 24+8 2312
Movement time (sec) 1.9320.48 2.78+1.19° 2.85+1.12°
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