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Acute physiological responses to electrical muscle stimulation of a spinal cord injured man – a case study.
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1.
Introduction

Cardiovascular (CV) disease is a leading cause of death in populations with Spinal Cord Injury (SCI) and is contributed to by a lack of opportunities to engage in physical activity as well as limited motor function [1]. Functional Electrical Stimulation (FES) has been suggested as a novel CV training tool to alleviate this problem associated with SCI by increasing peak oxygen consumption (VO2) and heart rate (HR) [2]. However the use of FES is limited by its effect on muscle fatigue as well as the need for specialist equipment and training. Our research group have devised an electrical muscle stimulation (EMS) training device which has improved CV health in obese and chronic heart failure populations [3], whose symptoms are akin to those of SCI patients with CV symptoms. These results warrant further investigation into this system`s effects on the CV health of people with SCI.

2.
Aims

To determine the acute effect EMS has on VO2 and HR in a study participant with SCI.
3.
Methods
A 36 year old male (Height: 1.95 metres (m), Weight: 95.6 kilograms (kg), Body Mass Index: 20.50 kg/m2) who had sustained an incomplete T12-L2 SCI two years previous volunteered to participate in this study. Resting HR (RHR) was initially recorded. A specially designed hand held muscle stimulator (NT2010, BioMedical Research Ltd, Galway, Ireland) was used to produce rapid rhythmical contractions bilaterally in the quadriceps and hamstrings muscles. A familiarisation session was undertaken to ascertain the participant’s maximal tolerable intensity at a frequency of 5 Hertz (Hz). Following a rest period to return to RHR levels, VO2 (Quark, Cosmed, Italy) and HR were measured under two consecutive conditions:

(1) Sitting quietly with EMS at intensity 0 milliamps (mA) for 5 minutes to establish steady state resting values (stage 1). 
(2) Sitting for 7 stages lasting 3 minutes each with EMS applied incrementally per stage. The second stage began with an EMS intensity at 40% of the subject`s maximum tolerable intensity (20 mA) and was increased equally over the following 6 stages to 100% of maximal tolerable intensity (162 mA) (stages 2-8). 

4.
Results
Comparing the average results from the last minute of stage 1 with the last minute of stage 8, EMS elicited increases in VO2 and HR (Figure 1 and 2).
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Figure 1: VO2 and HR during incremental intensity levels of EMS.
5.
Discussion and Conclusions
This case study demonstrates that using low frequency EMS is comparable with moderate intensity aerobic exercise activity. A metabolic equivalent (MET) increase of 2.95 of resting VO2 was observed at maximal tolerable intensity. Increases in HR were also observed. These results present preliminary evidence for the potential use of this type of EMS as a CV training tool for individuals with SCI. Studies with larger participant numbers and intervention periods are required to investigate this further.
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