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Background: 
Respiratory impairments following quadriplegia are common and disabling, yet there is little data on the effects of such impairment on for vocal function or muscle recruitment for vocalisation. Singing places great demands on the respiratory system, but its effects as a respiratory muscle training technique have not yet been examined in this population.
Aims: 
We aimed to investigate respiratory muscle recruitment strategies used by people with quadriplegia during speech and singing. We also planned to develop a methodology for assessing respiratory muscle activation during vocal tasks. This methodology was to be used in a study comparing people with quadriplegia with able-bodied matched controls on respiratory and vocal function, and subsequently in a randomised controlled trial investigating the effect of singing training in this population.

Methods: 
Standard assessment of respiratory function were conducted along with comprehensive vocal assessment and electromyographic analysis of respiratory muscle function during vocal tasks. Phase one compared this data for people with quadriplegia able-bodied matched controls. Phase two compared change over time on these variables for people with quadriplegia who were randomly assigned to 12 weeks of either: a group singing training intervention, or group music appreciation and relaxation.

Results: 
When compared with able-bodied controls, participants with quadriplegia exhibited respiratory impairments as predicted, but also perceived problems with their voice. They recruited more accessory respiratory muscles both when speaking and singing (especially when louder) and also had a reduced dynamic range and maximum phonation length.

Following 12 weeks of a group therapeutic singing intervention, people with quadriplegia exhibited improvements in inspiratory muscle strength and an overall general improvement in respiratory function and voice projection. Both music therapy group conditions had a positive effect on mood.

Conclusions: 
Participants with quadriplegia can speak and sing well, but employ unusual techniques to compensate for the respiratory compromise that their injury causes. Singing training can facilitate improvements in respiratory and vocal function, but the magnitude of the improvement is uncertain and further research examining larger groups of participants, and exploring different methods to deliver this therapy is needed.
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