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Abstract: To study spinal neuron function during relaxation imagery, we analyzed F-waves of the left thenar muscles in 
15 healthy subjects (9 males, 6 females; mean age, 27.9 ± 9.2 years) after stimulating the left median nerve at the wrist. F-
waves were recorded in a resting position and during and after a 1-min period of relaxation imagery; they were recorded 
immediately after and at 5, 10, and 15 min after the relaxation imagery period. Persistence, F/M amplitude ratio, and la-
tency were analyzed from the recorded F-waves. 

 No significant differences were observed in the abovementioned parameters obtained at rest, during, or after relaxation 
imagery (at any time points). However, the F/M amplitude ratio, as an index of spinal neuron excitability, was used to 
separate subjects into those with lower excitability, unchanged excitability, and higher excitability than the resting F/M ra-
tios. In our subjective evaluation of the relaxation imagery methods, almost all subjects in the lower excitability group 
said they performed “relaxation imagery of the hand and thumb.” In the higher excitability, almost all subjects said they 
performed “relaxation imagery of the whole body.” 

These results indicate that a 1-min period of relaxation imagery does not change the excitability of spinal neurons in 
healthy subjects. However performing relaxation imagery focused on decreasing muscle tone in a specific area may de-
crease the excitability of spinal neurons. 
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1. INTRODUCTION 

To decrease the muscle tone in affected arms of patients 
with cerebrovascular disease, we often perform physical 
therapy using relaxation imagery, which involves actively 
relaxing the brain. We experienced cases where relaxation 
imagery was effective in patients who are unable to control 
their muscles because of cerebrovascular disease. 

In this study, we investigated spinal neuron excitability in 
healthy subjects by analyzing F-waves before, during, and 
after a 1-min period of relaxation imagery. This study repre-
sents a preliminary investigation for establishing physical 
therapy techniques using relaxation imagery. In addition, we 
investigated the relationship between spinal neuron excitabil-
ity during relaxation imagery and the method of relaxation 
imagery as subjectively described by the study participants.  

2. MATERIALS AND METHODOLOGY  

2.1. Subjects 

In total, 15 healthy volunteers (9 males, 6 females; mean 
age, 27.9 years) participated in the study. Written informed  
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consent was obtained from all subjects. This study was ap-
proved by the Research Ethics Committee at Kansai Univer-
sity of Health Sciences. The experiments were conducted in 
accordance with the Declaration of Helsinki. The authors of 
this study report no conflicts of interest. 

2.2. F-wave During Motor Imagery 
Subjects were maintained in a comfortable supine posi-

tion with external rotation of both shoulder joints. The skin 
was prepared with an abrasive gel to maintain the impedance 
below 5 KΩ. A Viking Quest electromyography machine 
(Natus Medical Inc., CA, USA) was used to record F-waves. 
We measured F-waves of the left thenar muscles using a pair 
of round disks attached to the skin with collodion and placed 
over the belly and on the bone of the metacarpal phalangeal 
joint of the thumb. Measurements were taken after stimulat-
ing the left median nerve at the wrist, both at rest and under 
relaxation imagery condition. The stimulating electrodes 
comprised a cathode placed over the left median nerve 3 cm 
proximal to the palmar crease of the wrist joint and an anode 
placed 2 cm further proximally. The maximal stimulus was 
determined by delivering 0.2ms square-wave pulses of in-
creasing intensity to elicit the generation of a maximal mus-
cle wave (M-wave). Stimuli of supramaximal intensity (ad-
justed up to 20% higher than the maximal stimulus to record 
the maximal M-wave generated) were delivered to the me-
dian nerve at 0.5 Hz for acquisition of F-waves. The band-
width filter was 2–3 kHz. 
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In the resting condition, we measured the F-wave during 
relaxation. For the relaxation imagery condition, F-waves 
were recorded while the subjects were in a resting position 
and performing relaxation imagery for 1 min, which was 
performed immediately after and at 5, 10, and 15 min after 
the 1-min relaxation imagery period.  

For the subjective evaluation after the test, we asked the 
subjects “Where and how did you image during the relaxa-
tion imagery”.  

2.3. Data Analysis 

F-waves from 30 trials were analyzed with respect to per-
sistence, F/M amplitude ratio, and latency. Persistence was 
defined as the number of measurable F-wave responses di-
vided by 30 trials of supramaximal stimulation. The F/M 
amplitude ratio was defined as the mean amplitude of all 
responses divided by the amplitude of the M-wave. Latency 
was defined as the mean latency from the time of stimulation 
to the onset of a measurable F-wave.  

Dunnett’s test was used to compare results between the 
resting condition and the conditions during and after relaxa-
tion imagery.  

3. RESULTS 

There were no significant differences between the 
abovementioned parameters obtained at rest and during and 
after relaxation imagery at all time points (Figs. 1-3). 

However, the F/M amplitude ratio, as an index of spinal 
neuron excitability, was lower in 6 subjects (lower excitabil- 
 

ity group), unchanged in 1 subject (unchanged excitability 
group), and higher in 8 subjects (higher excitability group) 
during the 1-min relaxation imagery period than at rest (Figs. 
4, 5).  

The F/M amplitude ratio at 10 min after the 1-min relaxa-
tion imagery was higher than that at rest, although it was not 
significant.  

In our subjective evaluation of the method of relaxation 
imagery, of the 6 subjects in the lower excitability group, 4 
said they performed “relaxation imagery of the hand and 
thumb” and 2 said they performed “relaxation imagery of the 
whole body.” Of the 8 subjects in the higher excitability 
group, 7 said they performed “relaxation imagery of the 
whole body,” and 1 said they performed “relaxation imagery 
of the hand and thumb.” 

4. DISCUSSION 

To decrease the tone of hypertonic muscles in patients 
with cerebrovascular disease, we usually perform techniques 
such as continued muscle stretching and electric stimulation. 

We believe that performing relaxation imagery for de-
creasing muscle tone may be useful as a new type of physi-
cal therapy.  

 There are few studies that have reported using relaxation 
imagery. Fujisawa et al. [1] and Taniguchi et al. [2] reported 
that both the persistence and F/M amplitude ratio were de-
creased during continued resting for 3 hours. In these stud-
ies, healthy subjects were asked to perform positive resting 
for a long time.  

 
Fig. (1). Persistence in the resting position, during the 1-min relaxation imagery period, immediately after imagery, and at 5, 10, and 15 min 
after imagery. 
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Fig. (2). F/M amplitude ratio in the resting position, during the 1-min relaxation imagery period, immediately after imagery, and at 5, 10, and 
15 min after imagery. 
 

 
Fig. (3). Latency in the resting position, during the 1-min relaxation imagery period, immediately after imagery, and at 5, 10, and 15 min after 
imagery. 
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Fig. (4). Change in the F/M amplitude ratio in the resting position and during the 1-min relaxation imagery period. 

 
Fig. (5). Typical Electromyogram patterns for both facilitation and relaxation. 

 

In this study, we investigated spinal neuron excitability in 
healthy subjects by measuring F-waves at rest and during a 
1-min period of relaxation imagery. This study is a prelimi-
nary investigation to establish physical therapy techniques 
using relaxation imagery. From this study, we found that 
performing relaxation imagery for 1 min may not decrease 
spinal neuron excitability. However, the 1-min period of 
relaxation imagery did decrease spinal neuron excitability in 
6 of the 15 subjects. In 4 of these 6 subjects, the reported 
method of relaxation imagery was “relaxation imagery of the 
hand and thumb.” 

The F/M amplitude ratio at 10 min after the 1-min relaxa-
tion imagery was higher than that at rest, although it was not 
significant. Therefore, we hypothesized that this finding in-
dicates the later onset of increased spinal neuron excitability 
after the rest imagery period. 

5. CONCLUSION 

Based on these results, relaxation imagery for 1 min may 
not decrease spinal neuron excitability; therefore, we con-
clude that the optimum relaxation imagery method may be to 
focus on the body part that requires relaxation. 
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