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Conveyor belt work in Dutch horticulture often denlands for whole day standing. Because 
sitting postures cannot be adapted, mainly due to technical limitations, use of a sit-stand seat 
is recommended by ergonomists. The effect of its use on the muscles of the shoulder-neck 
region, low back and lower limbs, and on lower leg swelling during a 4 hour simulated work 
task, is compared with that during the same task performed standing. Electromyography and 
force measurements demonstrated a significant development of fatigue after both tasks. For 
the trapezius muscle only, indications were found that fatigue development was more pronoun- 
ced after the seated task. Furthermore, this task resulted in a significantly greater lower leg 
swelling compared to standing. These data do not support the use of a sit-stand seat as an 
alternative for standing. However, since it has been reported to have a positive effect on the 
lumbar spinal structures, it is advised to use the sit-stand seat alternatingly with standing. 

INTRODUCTION 
Considerable changes in the nature of human labour have occurred in the last few decades. 

Mechanisation and automation have reduced the contribution of physically demanding types of work. At 
the same time, a tendency towards longer duration of monotonous work loads, e.g. in repetitive tasks, 
can be recognised. This shift is accompanied by an increasing occurrence of previously less frequent 
types of health problems like repetitive strain injury (RSI). Indications have been found that the cause of 
these problems is related to exhaustion and overload of local musculoskeletal structures (Veiersted et al., 
1993). 

Comparable changes in the nature of work are seen in Dutch horticulture. For example, introducti- 
on of a conveyor belt in flower production forced many workers involved to stand for the greatest part of 
the day. This type of work is notorious because the limited space below the conveyor belt does not allow 
sitting postures. In these situations application of a sit-stand seat is often recommended as an alternative 
for standing in order to relieve the load on both the back and legs. Eklund and Corlett (1987) demonstra- 
ted a sit-stand seat to reduce the load on the spinal structures, compared to a conventional chair. In 
addition, because up to 60% of the body weight is beared by the seat, legs and feet are unloaded as well 
(Windberg & Rademacher, 1983). However, the latter authors also observed a slight increase in reaching 
distance. Farther reaching of only 10 cm increases the load on the shoulder-neck region by more than 
25%, as estimated using electromyography (EMG; Takala & Viikari-Juntura, 1991). In addition, the load 
on the back muscles may increase due to a possible increased trunk flexion (Habes, 1984). Finally, 
activity of the calf muscles when using a sit-stand seat is almost absent. This hampers the return of blood 
and interstitial fluid from the legs to the heart, and contributes significantly to the swelling of feet and 
lower legs ( W i e l ,  1985). On the long term the development of various pathological phenomena (see 
Hebeda et al., 1993) might be favoured by this. 

In order to evaluate the benefits, if any, of application of a sit-stand seat in a standing work 
situation, effects (in terms of fatigue development, discomfort rating and tissue swelling) on the shoulder- 
neck region, low back and lower legs were investigated in a laboratory during a simulated standing work 
situation. Except for the discomfort rating, the measurements necessarily interrupted the task. Fatigue 
development was tested by periodically performed maximal voluntary contractions (MVC). Besides, 
changes in EMG parameters during submaximal isometric test contractions were taken as indicators of 
muscular fatigue. 
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