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Summary:   

It has been experimentally observed that the discharge timings of pairs of motor neurons 

during voluntary contractions in humans show a certain degree of correlation 

(synchronization). The strength of this correlation depends on the muscle, force level, 

and training, among other factors. It has long been hypothesized that correlated 

discharges of motor neurons reflect a functionally relevant mechanism for force control. 

For example, it has been speculated that low values of synchronization would allow 

more accurate force production. We have revised these long-established concepts by 

analyzing the role of common synaptic input to populations of motor neurons for the 

generation of muscle force. We demonstrated that a pool of motor neurons act as a 

linear filter tuned on the synaptic input components common to all motor neurons. This 

implies that the effective neural drive to muscle (the ensemble of motor 

neuron discharges driving the muscle activity in the frequency band of force production) 

replicates almost exactly the common input and is thus the main determinant of force 

production. This new perspective argues against a significant role for motor unit 

synchronization in force control and reveals that synchronization between motor 

neurons is a necessary observation for force control to be possible by the central 

nervous system. 
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