The effect of aging on performance and muscle activity during computer use.
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Introduction

Computer work is known to contribute to the development of work-related musculoskeletal symptoms. However, little is known regarding the specific exposures leading to these symptoms.

Furthermore, the proportion of elderly citizens is increasing in many countries. Muscles undergo a whole variety of morphological and neurological changes with age, such as a reduction in muscle cross-sectional area, a decrease in the total number of motor units, an increase in average motor unit size, a general slowing of the skeletal muscles and a decrease in precision of the exerted forces (1, 2, 3). However, it is not known if age-related physiological changes are of significance during computer work.

The aim was to study the influence of aging on the performance and the musculoskeletal workload during computer work.

Methods

Subjects.

Eight young females with an average age of 25 years and nine elderly females with an average age of 63 years participated (4). 

All subjects were experienced computer users.

Work station.

The workstation was carefully adjusted to each subject. The table was height adjustable and shaped so that it allowed forearm support. The computer mouse was placed at forearm distance and the sensitivity was set to medium, corresponding to a sensitivity of approximately 6 (VDU curser movement/mouse movement) for slow movements and 12 for fast movements.

Electromyography (EMG).

Surface electromyography (Ag-AgCl electrodes) was recorded from the forearm muscles (m. extensor carpi radialis (ECR), m. extensor digitorum (ED), m. extensor carpi ulnaris (ECU) and m. flexor carpi radialis (FCR)), the shoulder 

muscles (m. trapezius (TRAP), right and left) and the right side of the neck (NECK) extensor muscle group.

For each task the amplitude probability distribution function of the EMG was determined and from this the static activity level (the level exceeded in 90 % of the time) and the median activity level (the level exceeded in 50 % of the time) were calculated. All results were normalized relative to maximum EMG measured during maximum voluntary contractions.  

Perceived exertion.

The physical exertion was rated during the computer tasks using a 10-graded scale, where increasing numbers indicate increasing exertion. The perceived exertion was rated in six body regions: right hand/wrist, right forearm/elbow, right shoulder, left shoulder, neck and eyes.

Performance.

The performance was measured as the working speed and the percentage of errors.

Protocol .

The subjects performed 11 different tasks with the computer mouse, each making different demands on motor control.  Three of the tasks were performed in self-determined speed while the remaining 8 tasks were performed in predetermined speed. The tasks consisted of multidirectional clicking, horizontal clicking, vertical clicking, double-clicking, dragging and tracing (4).  

Results and discussions

When clicking at a self-determined speed, the old group performed 18%, 15% and 13% more slowly than the young group at low, medium and high precision demands, respectively.  In general the performance decreased and the error rate increased with increasing precision demands.  For the predefined speed tasks the old group made 210 % more errors and 108% more errors than the young group at medium and high precision demands, while for the low precision tasks only a tendency to a difference among groups was found. However, when clicking at self-determined speed there were no differences in error rate between the two age groups. The largest difference in error rate between the two groups was found for double-clicking. Double-clicking requires both the ability to make two clicks quickly and to avoid moving the computer mouse between the clicks. The maximum tapping frequency decreases with increasing age, but even at an age of 75 years it is expected to be higher than the tapping frequency needed in the present task (approximately 2 Hz). It is therefore suggested that a decreased steadiness in old people may be a limiting factor for performance during computer work. Furthermore, the present differences in performance between the two groups may be explained by a combined effect of impaired proprioception and increased motor unit size in the old group compared to the young group.  

For m. extensor carpi radialis, m. trapezius (right) and m. trapezius (left) higher levels of muscle activity was found for the old group compared to the young group. For the remaining muscles a tendency to higher levels for the old group was found. These differences may be related to higher demands for stabilization of the arm and hand to meet the demands for precision. Based on the present findings consideration of demands for motor control when designing user interfaces is recommended, with benefits for both young and elderly. 
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