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Abstract

The purpose of this study was to obtain objective information on the involvement of muscles during
various movements in manual snow clearing. Seven healthy male subjects performed snow clearing using a
snow shovel and a snow pusher. Myoelectric activity was recorded with surface electrodes from the biceps
brachii and triceps brachii of the left arm and from the vastus lateralis and gluteus maximus of the left leg.
Mean electomyogram amplitude, integrated EMG (GEMG), peak level of amplitude normalized to the highest
observed value of MVC, and muscle contraction durations during two-handed curls, bench presses, leg
extensions and half squats using a weight training machine were determined in order to compare muscle
activities involved in three types of movement used in clearing snow with a snow shovel (cutting out a
block of snow, lifting up snow and throwing snow) and in two types of movement used in clearing snow
with a snow pusher (pushing and pulling movements to accumulate snow mass in the snow pusher and
walking to the dump site while pushing the snow pusher). High levels of activity in all muscles in terms of
muscle contraction duration, mean amplitude and iIEMG expressed as %MVC were observed during the
operation to accumulate snow on the snow pusher, with sufficient activation (greater than 50% MVC) of
the gluteus maximus muscle. In conclusion, manual snow clearing using a snow pusher involves high levels

of muscular activity with effects similar to those of weight training in healthy adults.
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