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Abstract 
Headache is one of the most common medical symptoms and tension - type ~eadache is 

the most common form. Pericranial muscles have been invoked as a source of nociception among 
patients with tension - type headache. This study was performed to determine surface electromyo­
graphy (EMG) as representative of the electrical activity of pericranial muscles in tension - type 
headache and normal subjects during rest and mental calculation. Surface EMG recordings were 
performed in 20 normal subjects (age 33.9 ± 8.9 years) and 20 tension - type headache patients 
(34.5 ± 9.4 years) using electroencephalograph during the initial rest period for 5 minutes, during 
mental calculation for 2 minutes and 3 minutes of the rest period. Surface EMG was scored as 
discharge score (DS) at the third, sixth and ninth minute. The DS at each minute studied showed 
that the headache group had higher electrical activity than the normal group and increased EMG 
activity during mental stress was found in the headache group. 
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Headache is one of the most common 
medical symptoms. The most prevalent form of 
headache is tension - type headache which can occur 
at any age, commonly in adulthood(!). Pericranial 
muscles have been invoked as a source of nocicep-
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tion among patients with tension - type headache. 
Pericranial muscle activity determined by surface 
electromyography (EMG) has been studied to find 
if there was any correlation with tension - type 
headache. The fmdings are still inconsistent(2). This 
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Table 1. Surface EMG scored by magnitude of 100 for 2 minutes and 3 minutes of the rest period 
amplitude. 

Amplitude (~tV) Score 

<20 0 
20-40 I 
40-60 2 
60-80 3 
80-100 4 
~ 100 5 

study was performed to determine the EMG acti­
vity of pericranial muscles in tension - type head­
ache and normal subjects during rest and mental 
calculation. 

MATERIAL AND METHOD 
Surface EMG was studied in 20 normal 

subjects and 20 tension - type headache patients 
who were diagnosed according to the inclusion cri­
teria of the International Headache Society (IHS)(3), 
Exclusion criteria were presence of other neurolo­
gical disorders causing headache ; patients with 
mental disorders, dementia, epilepsy; patients with 
clouding of sensorium; patients with muscle relaxant 
intake during the previous month. 

The technic of the surface EMG record­
ing followed that of Nonaka S, et al(4). 

Surface EMG was simultaneously recorded 
on the right and left frontal muscles, temporal mus­
cles, occipital muscles, and cervical trapezius mus­
cles while subjects were in the supine position. The 
surface EMG was recorded by an electroencephalo­
graph, Grass model 6. Operating conditions for the 
electroencephalograph were such that the paper 
speed was 1.5 em/sec, the time constant 0.03, and 
amplitude 100 JJ.V/5 mm. The EMG was recorded 
during the initial rest period for 5 minutes, while 
performing serially mental subtraction of 7 from 

before ending the recording. 
Surface EMG was scored by magnitude of 

average amplitude as shown in Table 1. 
The sum of scores for 8 muscles was cal­

culated and used as the discharge score (DS). DS 
was taken at the third, sixth and ninth minute repre­
senting the rest, stress or mental calculation and 
post - stress period respectively. 

RESULTS 
The average age of the normal subjects 

and the headache patients was 33.9 ± 8.9 and 34.5 
± 9.4 years respectively. There was no statistically 
significant difference between age of the normal and 
headache groups. The headache group could be 
divided into 2 subgroups, acute and chronic type. 
There were 4 subjects in the acute group and 16 in 
the chronic group. 

The DS at the third, sixth and ninth minute 
in the normal group was less than that of the head­
ache group especially at the sixth minute which 
represented the stress state (Table 2). The difference 
at each point was statistically significant. 

The DS during the stress period in the 
headache group increased significantly from that 
during the resting period but returned to the level of 
the resting period in the post - stress period (Table 
3). But these changes were not seen in the normal 
group. 

The DS during each period of the acute 
subgroup was significantly different from that of 
the normal group. But in the chronic subgroup, the 
significant difference was seen only during stress 
(Table 4). 

DISCUSSION 
The DS at each minute studied (Table 2) 

suggested that the headache group had higher elec­
trical activity (about mean of normal + 1 SD) than 

Table 2. The discharge score (DS) during the rest (3 min), stress 
(6 min) and post - stress (9 min) period. 

Period Minute Discharge Score P-value 
Normal Headache 

Rest 3 5.25 ± 3.93 8.45 ±4.93 0.027246 
Stress 6 6.0± 3.87 10.55 ± 5.63 0.005186 
Post - stress 9 5.05± 3.99 8.85 ±5.04 0.01145 
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Table 3. Comparison of the discharge score be­
tween the rest (3 min), stress (6 min) and 
post - stress (9 min) period. 

Period Minute P-value 
Normal Headache 

Rest - stress 3-6 0.21530 0.00060 
Rest - post - stress 3-9 0.55690 0.60590 
Stress - post - stress 6-9 0.06080 0.00100 

the normal group. This finding was in concordance 
with observations made by Schoenen(5), but did not 
correlate with that of Hatch et aJ(6) in 1991. Hatch 
et al found no significant difference of EMG acti­
vity between each group. This may be due to diffe­
rence in the technic and number of muscles studied. 
He examined only one muscle (neck) but the DS 
used in this study represented the electrical activity 
of eight pericranial muscles. Rudzinski et al(7) 
stated that determining the existence of muscle con-

traction might be effectively recorded using multi­
site EMG monitoring. 

Increased EMG activity during mental stress 
was found in the headache group (Table 2 and 3). 
This finding corresponded with that of Forrnisano R 
et ai(8). Gobel H et ai(9) stated that the intraindivi­
dual phasic comparison of pain reactions appeared 
to be more important than the absolute interindi­
vidual tonic comparison. This finding also stressed 
the importance of phase comparison (rest, mental 
stress and post stress). 

The DS of the acute headache subgroups 
was higher than that of the normal and chronic 
subgroups, but it was not statistically significantly 
different from that of the chronic subgroups (Table 
5). This suggested that electrical activity in the peri­
cranial muscles increased during headache regard­
less of acute or chronic coni.ihions. These findings 
are comparable to the report of Schoenen(5), where 
muscle activity was considered to be one of several 
pathophysiologic changes not a cause of pain. 

Table 4. Comparison of the DS during each period between each headache sub-
group and normal. 

Period Minute DS P-value 
Normal Headache 

Acute Chronic 
(N=20) (N=20) (N=16) 

Rest 3 5.25 ± 3.93 12.0 ± 3.47 0.00448 
7.56±4.91 0.122016 

Stress 6 6.0 ± 3.87 14.75± 5.57 0.001137 
9.5 ± 5.3 0.026730 

Post - stress 9 5.05 ± 3.99 12.0±4.08 0.004626 
8.06± 5.05 0.050781 

Table 5. Comparison of the discharge score (DS) between acute 
and chronic headache subgroups. 

Period Minute DS P-value 
Acute Chronic 

Rest 3 12.0± 3.47 7.56±4.91 0.105222 
Stress 6 14.75±5.57 9.5 ±5.3 0.092872 
Post - stress 9 12.0±4.08 8.06± 5.05 0.164538 

(Received for publication on March 14, 2000) 
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