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Supplementary Material
Pain Responses: The primary dependent variable, pain sensitivity, was measured using two highly reliable and valid pain induction techniques, the cold-pressor test (CPT) and quantitative sensory testing (QST).  Three aspects of the pain response were captured at each study session: evoked pain; temporal summation; and conditioned pain modulation, which map on to the hypothesized peripheral, spinal and supra-spinal mechanisms of pain processing respectively.  Described below are the experimental pain induction technique methods utlized.   
· Evoked pain perception: The CPT apparatus consisted of a circulating water bath maintained at 1°C ± 0.5°C, into which subjects immerse their non-dominant hand and forearm to elicit a nociceptive response. Elapsed time (in seconds) until pain threshold and tolerance were reached measured evoked pain. The test began with obtaining the subjects’ blood pressure on the non-dominant arm, noting the diastolic pressure, and leaving the cuff in place. Subjects then submerged their arm in a warm water bath heated to 37.8°C. A stopwatch was simultaneously activated with arm immersion. At 1 minute 40 seconds, the blood pressure cuff was inflated to 20 mmHg below the diastolic pressure. At 2 minutes, the subjects’ hand was moved to the cold-water bath. Subjects were instructed to indicate when the cold sensation became a painful sensation (pain threshold), and when the pain became subjectively intolerable or spontaneous hand removal (pain tolerance). Immediately after hand withdrawal, subjects were asked to mark maximal pain intensity on a computerized visual analogue scale (Co-VAS, 0-100).  
· Temporal Summation (TS): As a component of QST, a thermal testing analyzer (TSA; Medoc TSA-2001 device; Ramat Yishay, Israel) with a sized 30 x 30 mm Peltier thermode was used for the assessment of thermal temporal summation (TS), reflecting increased rate of firing of ascending pre-synaptic neuron with ongoing stimulation. Specifically, tonic noxious heat stimulation was applied to the dominant volar using a ramp-and-hold method with 3-seconds of tonic noxious heat stimulation applied four (4) times rapidly, with 3-second intervals between each of the stimuli. The baseline temperature was set to 32.0°C and increased at a rate of 10°C/s up to a destination temperature of 46.5°C. At each peak, subjects rated the magnitude of their perceived pain using a computerized visual analogue scale (Co-VAS, 0-100). The difference between subjective pain severity at Peak 4 and Peak 1 were entered into the analysis, with a positive number representing temporal summation effects.  
· Conditioned Pain Modulation (CPM): Again using QST apparatus, the TSA thermode was applied to the thenar eminence of the dominant hand, and subjects asked to verbally report pain intensity of six (6) heat pain stimuli of 47ºC (starting from 37ºC at an increasing and decreasing rate of 10ºC/s), each lasting 4 seconds with an interval of 12 seconds. Following two (2) baseline measures, subjects were instructed to report the intensity of the same heat pain stimuli with their non-dominant hand immersed in a cold-water bath (12ºC) at 15 and 30 seconds of immersion. Finally, subjects were instructed to remove their hand from the cold-water bath and rate the severity of two (2) additional heat pain stimuli administered at 15 and 30 seconds. Comparison of perceived pain severity of heat pain with and without counter-stimulation (cold-water bath) provides evidence of supra-spinal modulation of pain responses.

