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Background

· Previous work has suggested that Spectral Colour Mapping 

(SCM) may have potential as an objective measurement 

tool for analysing electromyography data (EMG) from spinal 

muscles. 

Ɓ Greenough CG, Oliver CQ, Jones APC. Assessment of spinal musculature using 

surface electromyographic spectral colour mapping. Spine 1998;23:1768 -1774.

· However,  the production and analysis of these maps is a 

complex undertaking. This work describes and tests a 

system to create these maps.



Study Design

· Subjects were recruited from the general population.

· Lumbar and Thoracic EMG data were gathered during a 30 

second isometric contraction at a load of 70% of the 

subjectôs lean body mass.

· The subjects completed questionnaires on the same day.

· This questionnaire allowed categorisation into LBP and No -

LBP groups.



Methods

· EMG data were recorded from 192 subjects across two 

years (initial contact, 12 months, and 24 months).

· The data were analysed and SCMs produced.

· SCMs that indicated faulty EMG recordings were eliminated.

· From the remaining subject population 60 recordings were 

selected. 

· Of these 60, 20 reported LBP at the time, 20 reported no 

LBP at the time and, 20 reported no LBP at the time but 

reported LBP 12 months later.



Colour Maps

· The 30 second test data was split into 30, one second 

epochs.

· Colour values were scaled to the individual data set 

maximum and divided into 12 bands.

· The colour of a particular point on the map represents the 

spectrum height at that particular frequency in a particular 

epoch.

· Median Frequency values were calculated for each epoch 

and a line of best fit added to the colour map to further aid 

the diagnostic process.



Reading Colour Maps

· Maps split vertically to show left and right sides.

· X-Axis shows time (0 -30 seconds left to right).

· Y-Axis shows frequency (0 -200Hz bottom to top).

· Green bands show lowest frequency levels.

· Yellow bands show medium frequency levels.

· Red bands show highest frequency levels.

· Horizontal black line is line of best fit for median 

frequencies.
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Interpreting Colour Maps
· Observers were given a timed five minute instruction 

session regarding interpreting EMG SCMs.

· Each observer was presented with the 60 maps in a random 
order.

· They were allowed to examine the maps and then reported 
whether they thought the map indicated a subject with or 
without LBP. 

· They were not told that some of the test subjects had no 
LBP at the time but had gone on to develop it; they only 
had to categorise into two groups.

· An answer was correct if a negative colour map reading was 
linked to a subject who had no LBP, and is a positive 
reading was linked to a subject who had, or went on to 
develop, LBP.


