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1.
Introduction

Participation in aerobic exercise activity is considered necessary for individuals with spinal cord injury (SCI) to reduce the potential development of common co-morbidities associated with SCI such as cardiovascular (CV) disease, reduced bone mineral density (BMD), increases in body fat and decreases in lean body mass [1]. Functional Electrical Stimulation (FES) has been advocated as offering a feasible exercise regime to SCI individuals. FES studies have reported improvements in BMD, CV fitness, body composition (BC) and quality of life (QOL) [1], however its application is limited by its effect on muscle fatigue, as well as the need for specialist equipment and training. Recently, researchers have developed a new type of electrical muscle stimulation (EMS) system, which appears to overcome the above issues. This system has improved heart rate (HR) and peak muscle oxygen consumption (VO2) within Chronic Heart Failure (CHF) patients [2], obese and sedentary adults 


[3,4] ADDIN EN.CITE . An SCI population may benefit from a similar intervention and justifies further research into the effects this EMS system may have on SCI.
2.
Aims

To assess the effects a 6-week EMS training intervention has on VO2, HR, BMD and BC in a male with an SCI.

3.
Methods

One 40 year old male, (height: 179.8 centimetres, weight: 83.3 kilograms, SCI level: T6 incomplete, 5 years post injury), volunteered to participate in the study. The participant undertook a familiarisation session whereby he learnt how to apply the system. Electrodes were applied bilaterally to the proximal and distal quadriceps and hamstrings. A specially designed hand held EMS stimulator (NT2010, BioMedical Research Ltd, Galway, Ireland) producing rapid rhythmical contractions frequency of 5 Hertz was used to deliver EMS. The participant underwent pre and post intervention testing of peak oxygen consumption (VO2), (Quark, Cosmed, Italy) and HR (Polar, Finland) whilst propelling his wheelchair on a treadmill at incremental speeds. BC and BMD were also evaluated by dual energy X-ray absorptiometry (DEXA). The participant trained at home with the EMS system for one hour 5 times a week for 6 weeks at his maximum tolerable EMS intensity (130 mA) in his position of choice (long sitting).
4.
Results
	
	Pre
	Post

	Peak VO2 (ml/min/kg)
	16.88
	27.94

	Peak HR (bpm)
	161
	173

	Max propulsion speed (km/hr)
	7.3
	7.8

	Duration of exercise (min:sec)
	15:08
	16:30


Figure 1: Differences in peak VO2, HR, maximum propulsion speed and duration of exercise pre and post intervention.

	
	BMD
	BMI
	Total

Body Fat%
	Total Body Fat (kg)
	Total lean tissue

(kg)

	Pre
	1.20
	24.7
	28.6
	23.96
	56.83

	Post
	1.28
	24.7
	27.7
	23.07
	57.26


Figure 2: Differences in BMD, BMI, total % body fat and total lean body tissue pre and post.
5.
Discussion and Conclusions

These results illustrate that training with EMS can lead to gains in peak VO2 and ability to exercise at higher intensities for longer durations suggesting that it can improve the physical fitness of an individual with SCI. Additionally, the increase of total lean tissue and decrease in total body fat further emphasise the positive effects this type of EMS can have for people with SCI. Collectively, our results provide us with evidence that EMS could provide people with SCI a valuable exercise regime which could reduce the risk of developing secondary health complications.
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