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Background
• Complications associated with respiration are one of the leading 

causes of morbidity and mortality in spinal cord injured (SCI) 

patients1

• Maximal inspiratory pressure (MIP) is the most accurate indicator of 

the risk of pneumonia in SCI2

• MIP <115% of the lesion-specific reference value (LSRF)3 leads to 

a 4.6 fold increase in the likelihood of getting pneumonia4

• Inspiratory muscle training has been shown to lead to a statistically 

significant improvement in respiratory  function, including MIP4,5,6

• Respiratory dysfunction can also decrease phonation length and 

perceptual voice quality



What is IMT?

• Strengthening of the 

inspiratory muscles 

through breathing into through breathing into 

a device against a set 

resistance, which is 

provided by a spring 

inside the device.



Aims 

• To introduce an inspiratory muscle training 

(IMT) group for inpatients at the LSCIC with a 

view to improving respiratory function.view to improving respiratory function.

• For patients to achieve 115% of LSRF to reduce 

the likelihood of future respiratory 

complications.



Lesion-specific reference value
• Excel 

spreadsheet 

available at 

www.scion.nl/Refwww.scion.nl/Ref

Calc.xls

• Current MIP = 51

• 100% MIP = 75.4

• 115% MIP = 87



Method

• A twice-weekly group was introduced for inpatients at 

the LSCIC in May 2017 and was evaluated after six 

months.

• The group was run by physiotherapy technicians with • The group was run by physiotherapy technicians with 

input from physios and SLTs.

• Patients with an FVC < 2 litres were invited to 

participate. 

• Data was collected from 8 patients who attended the 

group for a minimum of 7 weeks.





Method cont…

• Training programme 

based on expert peer 

experience and research 

article4.article .

• Patients completed 8 

sets of 10 reps at up to 

80% MIP using an IMT 

device (Threshold or 

Powerbreathe, 

determined by MIP).



Intensity
• McDonald and Stiller (2018)7 investigated IMT in acute SCI.  Began 

training at 50% MIP, progressively increasing the load to a 
maximum of 90% MIP. 

• This was based on a case series report by Bissett et al (2012)8 into 
the safety of IMT in the intensive care setting. Improvements in MIP the safety of IMT in the intensive care setting. Improvements in MIP 
and FVC were seen in approximately half of their participants. 

• An intensity of 80% MIP was chosen in RCT by Mueller et al (2013)4

which compared three IMT methods in a group of 24 SCI patients. 
Results indicated a significant increase in MIP from IMT at high 
training intensity (80% of MIP) and low training volume. 

• Raab et al (2019)9 found intensity of IMT more relevant than training 
volume.  



Method cont…

• Voice parameters collected by SLTs for 

maximum phonation time (MPT) for a sustained 

vowel (aaah) at the start and end of individual vowel (aaah) at the start and end of individual 

treatment blocks.

• Patients were provided with written information 

about the group and encouraged to practice 

independently every day between sessions.



Results



Percentage of expected MIP per participant at 

baseline and end of sessions (T2)

• All participants 

demonstrated 

improvements in MIP

• 3 of the 8 participants 

achieved a target MIP 

of ≥115%

• 7 of the 8 participants 

achieved a target MIP 

of  ≥85%



Mean difference and 95% confidence intervals for 

MIP at baseline and end of training programme





Conclusion

• This IMT programme led to a statistically 

significant improvement in MIP in SCI 

participants.

• Evidence suggests this will decrease the risk of • Evidence suggests this will decrease the risk of 

these individuals developing pneumonia.

• IMT can be used to improve voice production.  

• Participants reported being more motivated to 

complete IMT in a group setting.



Other possible reasons for 

improvement in MIP

• Natural resolution of respiratory function in acute 

stages post-SCI

• Improvements in technique performing 

respiratory function tests
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