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Kinematic analysis is a powerful method for objective assessment of movement performance, 
and is increasingly employed as outcome measure after stroke. The number of studies 
investigating natural, goal-oriented daily tasks is however small. Likewise, little is known how 
the actual movement performance measured with kinematics is related to the traditional 
clinical assessment scales. Furthermore, only few studies investigated longitudinal changes and 
evaluated what these changes mean in context of an individual’s functioning after stroke. 
The overall aim of this thesis was to develop a method of three-dimensional movement 
analysis for a purposeful upper extremity task “drinking from a glass” and to evaluate the cross-
sectional and longitudinal validity of the kinematic measures in relation to impairments and 
activity limitations in people with motor deficits after stroke. 
Methods: The studies reported in the current thesis included 29 healthy individuals and 82 
individuals with stroke. A standardized test protocol for the drinking task was developed and 
its consistency was examined. A five camera optoelectronic motion capture system with passive 
markers was used to measure both temporal and spatial kinematic characteristics of movement 
performance. The clinical outcomes used in the different studies were: Fugl-Meyer Assessment 
for Upper Extremity, Action Research Arm Test and ABILHAND. The construct and criterion 
validity was examined in subacute and chronic stages after stroke; the longitudinal change and 
responsiveness was evaluated during the first three months after stroke. 
Results: The test protocol of the drinking task demonstrated a good consistency in test-retest. 
The explorative analysis of kinematic data revealed that the drinking task can be described with 
two major factors in people with stroke. One of them included predominantly measures of 
temporal nature and the other comprised primarily spatial movement pattern measures. Four 
kinematic measures: movement time, movement smoothness, angular velocity of the elbow and 
compensatory trunk displacement; demonstrated to be most effective in discriminating among 
individuals with moderate or mild impairment level after stroke and healthy persons. Three 
kinematic measures: movement smoothness, movement time and trunk displacement 
demonstrated strongest association with upper extremity activity capacity level after stroke. All 
those three kinematic measures showed to be responsive for capturing improvements in upper 
extremity activity during the first three months after stroke. 
Conclusions and clinical implications: Three kinematic measures of the drinking task: 
movement smoothness, movement time and trunk displacement; demonstrated to be valid and 
responsive measures for characterizing the upper extremity function and to capture an 
improvement over time after stroke. It can be concluded, that the test protocol of the drinking 
task as described in this thesis is feasible for clinical studies and provides objective, valid and 
clinically interpretable data of an individual’s actual movement performance during the 
drinking task. This knowledge facilitates both clinical and movement analysis research and can 
be valuable in the area of bioengineering when assessment methods for new technology based 
devices are developed. 
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