Supplementary file. Somatosensory Imposed Training.

AIM: To impose the use of cerebral somatosensory feedback (proprioception and touch) for maintaining balance.
THEORETICAL FRAME FOR THE TRAINING PROGRAM INTENTION:  Since the integration of somatosensory feedback with visual and vestibular feedback in balancing has been shown to be impaired in Parkinson’s disease, the idea is to explore impairment-oriented training and forced-use training in order to improve balance.
The idea is to perform challenging balance exercises with imposed focused attention on the somatosensory input for maintaining balance control. Participants were to perform balance exercises where vision was obstructed or distracted from contributing to balance control. Due to its complexity, vestibular input was not experimented with. In addition, all types of movement facilitators, external cues, were excluded.
TRAINING PROGRAM CONTENT: Exercises were individually adjusted to be sufficiently challenging for every participant. Difficulties within each exercise were raised successively by narrowing the stance of support, changing from hard to moving support surface, folding the eyes or by turning the head/body. Many exercises were performed in pairs. The training was supervised by a skilled and experienced physiotherapist.
EXAMPLES OF EXERCISES:
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Walking or jogging on the spot on a trampoline puts a great demand on the attention on somatosensory input. The timing and force have to be continuously adjusted according to the elasticity of the trampoline. This was an exercise that most of the participants found difficult and challenging. For those who were really skilled the task was made more difficult by making sudden stops balancing on one foot before continuing again.
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Balancing on a trampoline (a moving surface that imposes focused attention to somatosensory input) and in the same time rolling a ping pong ball along the sides on a tray (distracting vision from maintaining balance).
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Walking heel to toe keeping a ping pong ball on a tray while turning the upper body from side to side.
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Balancing on moving surfaces (both buttock and feet) while occupying vision by throwing a ball between each other.





[bookmark: _GoBack]Moving back and forth and sideways in the room having a ball in between each other’s chests keeping it from falling down. You need to focus on the somatosensory input to keep the right amount of pressure on the ball while moving. The challenge get even higher if you close your eyes or if you put the ball in between your backs instead.
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Having a tug of war with a rope forces you to pay attention and respond to the pull you get from the other part by a hold or push back. When you push your partner towards you, an intricate somatosensory feedback from feet and body is used to create the force. 
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Attempting to push each other off balance with a ball in between the chests, trying not to fall and not to let the ball drop into the ground.
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Standing on a trampoline on one leg, drawing circles in the air with the other leg. Those who dared, tried with their eyes closed.
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Standing on air-filled cushions making squats, even more difficult with eyes closed. For those who found that too difficult, the same task was performed on foam squares. 







All photos are taken by Hjalmar Wåhlin.
The people on the photos have given their consent.
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