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Our patient sample reflected the range of tic severity and tic frequency typical of adolescents with Gilles de la Tourette syndrome (GTS). We could therefore investigate the relation between different dependent variables related to volition in the patient group, to test our hypothesis that conscious intention depended on clear perceptual separation between voluntary and involuntary activities. Because the main focus of our work was the relation between GTS considered as a movement disorder, and experimental measures of action awareness, we prioritised clinical scores related to motor control in GTS. Specifically, we reasoned that a clear perception of conscious intention would correspond to early W judgements 1.  Crucially, our signal-to-noise model of volition suggests the occurrence of tics would not, in itself, prevent clear perception of conscious intention, but a perceptual similarity between tics and voluntary actions would.  Many patients report premonitory urges before tics.  These urges have some of the phenomenology of “wanting to act” that also underlies intentional action 2.  We therefore predicted that patients with strong premonitory urges, as measured by the Premonitory Urge for Tics Scale (PUTS) 3,4, should have greater perceptual overlap between voluntary and involuntary movements, leading to delayed experience of intention.  A second, very different, approach to perceptual separation of voluntary and involuntary movements comes from active control.  Many patients are able to intentionally suppress their tics, at least briefly.  Indeed, tic suppression may become an intrinsic part of voluntary action control in GTS 5.  We reasoned that patients who could suppress their tics would have better learned the characteristic experience of voluntary action.  Intentionally suppressing the noise levels due to involuntary movements and urges would allow a better learning environment for volition, leading to earlier conscious intention.
Some general factors that are not specific to tics, might also be expected to influence the perceived time of conscious intention.  First, detecting a signal in noise is always a matter of criterion setting 6,7.  In general, the time at which a gradually increasing signal is detected amongst noise depends strongly on the criterion used for discriminating signal from noise.  An early experience of intention on average can always be achieved by setting a liberal criterion.  However, this will also produce increased variability across trials, since fluctuating background noise will exceed a liberal criterion more often than a conservative criterion.  Criterion-setting is highly idiosyncratic, and varies between individuals, but the signal-detection problem that underlies the relation between average and variability of time of detection is not specific to tics.  We therefore predicted that patients with earlier times of conscious intention would also show greater trial-to-trial variability, for general reasons of criterion setting. 
Second, perception of conscious intention is known to depend strongly on attention, for general reasons of perceptual selectivity 1.  In addition, the strong attentional demands of the Libet task are widely acknowledged 8. We therefore predicted poorer attention would be associated with later experience of conscious intention in the patient group.   
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