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Muscle pain intensity of patients with 
myofascial pain with different additional 
diagnoses

Rafael dos Santos Silva*, Paulo Cesar Rodrigues Conti**, Somsak Mitrirattanakul***, Robert Merrill****

Objectives: To compare subjective and objective pain intensity and associated character-
istics in myofascial pain (MFP) patients with and without migraine. Methods: The sample 
was comprised by 203 consecutive patients, mean age of 40.3 years (89.2% of females), 
primarily diagnosed with MFP, who presented to the UCLA Orofacial Pain Clinic. Pa-
tients with secondary diagnosis of migraine (n=83) were included and comprised group 
2. In order to compare group 1 (MFP) with group 2 (MFP + migraine) regarding objec-
tive (palpation scores) and subjective pain levels by means of visual analog scales (VAS). 
Also, comparisons of mood problems, jaw function problems, sleep quality and disability 
levels using VAS were performed using the Mann-Whitney test. A significance level of 5% 
was adopted. Results: Mann-Whitney test revealed that group 2 presented significantly 
higher pain levels on palpation of masticatory and cervical muscles in comparison to 
group 1 (p<0.05). Group 2 also presented higher levels of subjective pain, with statisti-
cal significance for “pain at the moment” and “highest pain” (p<0.05). Additionally, group 
2 showed higher levels of mood problems, disability, jaw function impairment and sleep 
problems than group 1 with statistical significance for the later (p<0.05). Conclusions: 
Migraine comorbidity demonstrated a significant impact on pain intensity and life qual-
ity of patients with MFP. Clinicians should approach both conditions in order to achieve 
better treatment outcomes.
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Introduction
Headaches, facial pain and Temporomandibu-

lar Disorders (TMD) comprise a serious contem-
porary problem, especially when presented si-
multaneously. Common complaint among TMD 
patients, headaches, including migraines, present 
prevalence between 48 and 77%.7,9,13,15,19 

However, the actual impact of various types 
of headache in TMD patients is still subject to 
much debate and controversy and necessarily 
involves an understanding of the pathophysi-
ology of each condition. The current literature 
reports improvement of headache after treat-
ment of the signs and symptoms of TMD, a 
fact that strengthens the possible interplay be-
tween the two entities.10,16,19 

Although the triggering mechanism of mi-
graine is still not completely understood, it 
is well known that its pathophysiology does 
not primarily involve the masticatory muscle 
activity. On the other hand, considering that 
the temporomandibular joint (TMJ) and mas-
ticatory muscles receive trigeminal sensory 
innervation which, in turn, is also responsible 
for conducting nociceptive input from cra-
nial blood vessels involved in the genesis of 
migraine, it is obvious the understanding of 
a possible overlap of nociceptive impulses in 
cases of comorbidity. Thus, the presence of 
TMD symptoms seems to cause an excitatory 
impact on migraine, and vice versa, especially 
in patients with severe and/or persistent pain, 
naturally more susceptible to the phenom-
enon of central sensitization.18,19

Based on the above, the present study aims 
to compare patients with myofascial pain (MFP) 
of the masticatory muscles with and without 
the additional diagnosis of migraine regarding 
pain intensity and associated characteristics.

Methods
Initially, 424 consecutive patients who pre-

sented with complaint of pain in the facial region 

to the Orofacial Pain Clinic of the UCLA School 
of Dentistry, Los Angeles, were examined. Of 
these, 203 were included in the final sample, 181 
women (89.2%) and 22 men (10.8%), with a 
mean age of 40.3 years (± 15.44).

In order to be included in the final sample, 
the patient should receive a primary diagno-
sis of myofascial pain, presenting one or more 
trigger points in the masticatory and/or cervi-
cal muscles. Considering the difficulty in ob-
taining single diagnoses of myofascial pain due 
to the multifactorial nature of TMD, patients 
with secondary diagnoses of osteoarthritis, cap-
sulitis, tension-type headache (TTH) and mi-
graine were also included in the final sample.

Diagnostic criteria of myofascial pain, cap-
sulitis and osteoarthritis were based on the rec-
ommendations of the American Academy of 
Orofacial Pain,21 while the TTH and migraine 
were diagnosed according to the criteria estab-
lished by the International Headache Society.29

Patients with the diagnosis of neuropathic 
pain were excluded. The presence of other 
diagnostic of primary headaches (cluster or 
chronic paroxysmal headaches), as well as any 
secondary headaches, were also exclusion cri-
teria for patients in this study. Finally, patients 
with systemic conditions such as rheumatoid 
arthritis or fibromyalgia, among others, as well 
as those with mental or neurological issues 
were also excluded.

The 203 patients of the sample were di-
vided into two groups. The first group com-
prised patients with the exclusive diagnosis of 
myofascial pain, while the second one includ-
ed patients with myofascial pain and the ad-
ditional diagnosis of migraine. The evaluation 
was performed by four examiners, all residents 
from the Orofacial Pain Program of the UCLA 
School of Dentistry, previously submitted to 
calibration and training by an experienced 
professional. 

The objective muscle pain intensity was re-
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corded from conventional digital muscle palpa-
tion. The muscles included in the survey were: 
temporalis (anterior, middle and posterior), 
masseter (superficial and deep), sternocleido-
mastoid (SCM), trapezius and splenius capitis. 

Five pairs of facial muscles and three pairs of 
cervical muscles were included, totalizing 16 pal-
pation sites. The exam was performed according 
to the recommendations of the American Acad-
emy of Orofacial Pain,21 with palpation pressure 
according to the findings of Silva et al.25 

The palpation score was then recorded in 
each point, as follows:
	 » 0 = no pain;
	 » 1 = mild pain or discomfort;
	 » 2 = moderate pain;
	 » 3 = severe pain, with eyelid reflex or other 
severe pain signal;
	 » 4 = severe pain with referral.

The final score which represented the objec-
tive pain intensity (palpation) experienced by 
each patient was obtained using the arithmetic 
mean of all sites of muscle palpation.

The intensity of subjective pain, mood state, 
disability level because of the pain, jaw func-
tion problems and quality of sleep/rest were ob-
tained by Visual Analog Scales (VAS).4,23,28 This 
type of scale has proven to be effective in com-
parison to others, as noted Conti et al4 in 2001. 
As for the subjective pain, four parameters of 
pain were recorded, through four different VAS. 
They measured pain levels “at the moment” and 
“highest”, “lowest” and “average” pain experi-
enced in the last month. 

In order to detect differences between groups 
1 (MFP) and 2 (MFP + migraine) regarding sub-
jective and objective pain intensity, mood, dis-
ability, jaw function problems and sleep quality, 
Mann-Whitney test was performed with a sig-
nificance level of 5%. 

The present study was submitted for assess-
ment and approved by the Ethics Committee of 
the University of California, Los Angeles, USA.

Results
Mann-Whitney test showed that group 2 

had higher pain levels upon muscle palpation 
than group 1 (p<0.05), as illustrated in Table 1.

VAS analysis has shown that group 2 pre-
sented higher pain levels for all variables, as 
shown in Figure 1. Statistically significant 
differences between groups were found with 
regard to “highest pain” and “pain at the mo-
ment” (p<0.05) (Table 2).

Comparisons between groups regarding 
characteristics associated to the pain such as 
mood, disability, problems with jaw function 
and problems with sleep/rest were also per-
formed. For all variables, group 2 showed high-
er values (Fig 2), however only the variable 
“problems with sleep/rest” presented statisti-
cally significant difference (p<0.05) (Table 3).

Discussion
The possible overlap between headaches, 

especially migraine and TTH, and TMD has 
been the subject of numerous studies in the 
literature. On one side, different pathophysi-
ology theories contradict this hypothesis. On 
the other, studies of prevalence in populations 
with different types of headache, migraine, 
and asymptomatic TMD have detected and 

tablE 1 - Mean, standard deviation and intergroup comparison of the 
pain levels obtained from muscle palpation.

*Statistically significant (p<0.05).

Minimum Maximum
Mean 

(Standard 
Deviation)

p (Mann-
Whitney)

Group 1 0.25 4 1.56 (0.78)

0.003*

Group 2 0.56 3.75 1.93 (0.80)
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confirmed the overlap of symptoms of both 
conditions.9,10,14,30 When studying a population 
of patients with chronic headache (migraine 
and TTH), Glaros et al9 found more muscle 
pain and capsulitis compared to asymptomatic 
control subjects, confirming the possible as-
sociation between the two entities. In another 

study, Mitrirattanakul and Merrill19 found sig-
nificantly higher prevalence of headache in the 
TMD group (72.7%) compared to the asymp-
tomatic control group (31.9%). 

Despite displaying different mechanisms, head-
ache symptoms are often found in TMD patients, 
with prevalence ranging from 48 to 77%.5,9,10,19,30 

FIGURE 1 - Subjective pain levels intergroup comparison from the VAS.

tAblE 2 - Mean, standard deviation and intergroup comparison of the 
pain levels obtained from the VAS.

*Statistically signifi cant (p<0.05). *Statistically signifi cant (p<0.05).
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FIGURE 2 - Intergroup comparison of the characteristics associated to 
the pain measured with VAS.
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VAS Group Mini-
mum

Maxi-
mum

Mean 
(Standard 
Deviation)

p (Mann-
Whitney)

Pain at the 
moment

1 0 98 35.71 (27.98)
0.013*

2 0 100 45.97 (27.08)

Highest 
pain

1 0 100 59.55 (29.92)
0.004*

2 12 100 72.94 (22.40)

Average 
Pain

1 0 100 45.73 (28.28)
0.062

2 0 100 53.49 (24.35)

lowest 
Pain

1 0 100 24.22 (24.47)
0.221

2 0 100 29.76 (26.67)

tAblE 3 - Mean, standard deviation and intergroup comparison of the 
characteristics associated to the pain measured with VAS.

VAS Group Mini-
mum

Maxi-
mum

Mean 
(Standard 
Deviation)

p (Mann-
Whitney)

Mood state
1 0 100 45.89 (26.70)

0.098
2 0 100 52.74 (23.50)

Disability
1 0 100 45.96 (31.89)

0.369
2 0 100 50.15 (31.53)

Jaw function 
problems

1 0 100 62.14 (29.89)
0.350

2 0 100 64.62 (32.02)

Sleep 
problems

1 0 100 49.21 (31.39)
0.000*

2 7 100 66.08 (26.04)

VAS
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The pain reported by TMD patients is usual-
ly located in the masticatory muscles, preau-
ricular area and/or temporomandibular joint 
(TMJ). According to Glaros et al,9 headache 
symptoms described by patients with TMD are 
similar to those reported by patients diagnosed 
with migraine or TTH. 

In general, females are three times more 
prevalent than males when it comes to the 
pain subject.13,19,22,26,27 Vazquez-Delgado et 
al,30 in 2004, in a study with a population with 
chronic daily headache and another with MFP, 
found a prevalence of 81% of women, value 
of around the 81.3% found by Mitrirattanakule 
and Merrill19 and the 81.2% reported by Kim 
and Kim,13 all similar to the number found in 
this study. Of the 203 patients who comprised 
the sample, 89.2% were female. 

But how can conditions with different 
pathophysiology in relation to TMD, such as 
migraine and TTH, cause significant impact on 
myofascial pain, measured by palpation of the 
masticatory and cervical muscles? 

Theories that explain the phenomenon of 
headaches, especially migraines, are based on 
cortical spreading depression phenomena, de-
scending modulatory system dysfunction (sero-
tonergic and noradrenergic), and sensitization 
of second order neurons.13 The phenomena of 
central sensitization leads to peripheral allodyn-
ia and secondary hyperalgesia, felt on the scalp 
of patients with migraine, or as masticatory and 
cervical muscle tenderness, both during and af-
ter crisis.11,19 Some studies have shown increases 
in muscle pain on palpation during the attack 
of migraine. Indeed, the nociception caused by 
muscle pain, commonly found in patients with 
MFP, as in the patients included in the present 
study, can induce or increase the phenomena of 
central sensitization in patients with headache, 
resulting in the induction or exacerbation of 
headache in a region previously sensitized (sub-
nucleus caudalis in the trigeminal nucleous).19 

This overlap of stimuli would occur be-
cause the structures involved in TMD share 
the sensory innervation of the trigeminal nerve 
with the cranial blood vessels, important in the 
genesis of migraine. Possible noxious stimuli 
would leave by different routes towards the 
subnucleous caudalis, where the synapse with a 
second order neuron takes place. At this point, 
first order neurons occasionally share the same 
second order neuron in a phenomena known as 
the convergence theory.17,26

This fact may explain the findings described 
in this study, in which the group 2 presented 
mean pain on palpation significantly higher 
compared to group 1 (p<0.05). The com-
parison of subjective pain (VAS) also showed 
group 2 with higher levels of pain. However, 
this difference was significant only for “pain at 
the moment” and “highest pain” (p<0.05). The 
same results were found by Mitrirattanakul 
and Merrill,19 in 2006, who showed levels of 
pain and disability significantly higher in pa-
tients with musculoskeletal disorders associ-
ated with primary headaches, compared to 
individuals with exclusive musculoskeletal 
disorders. Some studies report the presence 
of muscle tenderness on palpation during the 
migraine attack and sometimes persisting af-
ter the attack,14,20,28 depending on the severity 
and/or frequency of the migraine episode. That 
fact may contribute to the interpretation of 
the findings of this study. 

If the muscle tenderness is just a result of 
central sensitization caused by the migraine, it 
should be resolved with specific abortive mi-
graine medications. There are reports of the ve-
racity of this fact in the literature. Dao et al,6 in 
1995, analyzing a sample of migraine patients, 
showed improvement in the symptoms of mus-
cle pain after the administration of dihydroer-
gotamine-45 or a triptan. However, in popula-
tions with orofacial pain, especially with MFP, 
there are reports of the contrary.7 In such cases, 
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the frequency and intensity of the headaches 
tend to improve after reduction of nociceptive 
impulses from the masticatory muscles and the 
TMJ through physical therapy approaches9,19 or 
after myofascial trigger points injections.7 

Considering that muscle pain caused by 
the MFP does not improve after administra-
tion of specific abortive migraine medications 
(triptans, for example)19, one can infer that not 
only the nociceptive activity of cranial blood 
vessel can induce neurogenic inflammation, 
an event that culminates with the migraine at-
tack. Other noxious stimuli coming from other 
branches of the trigeminal nerve, i.e. the mas-
ticatory muscles or the TMJ, can exacerbate or 
even initiate the headache. According to Da-
vidoff,7 muscle pain from trigger points can 
be severe enough to trigger a migraine attack. 
Furthermore, the author found that palpation 
of the trigger point during the migraine attack 
increases the headache significantly. 

Despite disability is one of the most im-
portant features of migraine, being part of the 
diagnostic criteria, significant differences be-
tween groups, in this study, were not found. 
This fact may be explained by the simplicity of 
the VAS in measuring a variable that involves 
various aspects of life. A more comprehensive 
analysis, using more specific and sophisticad-
ed tools to measure disability should be per-
formed to clearly elucidate this aspect. 

Although reported as common in patients 
with pain24,30, mood state, in the present study, 
revealed no significant differences between the 
groups. The same result was presented by Glaros 
et al9 who found no differences between TMD 
and headache patients compared to a control 
group regarding that feature. However, a study 
published in 2003 by Ruiz de Velasco et al24 
reported significant different mood states in 
patients with migraine, such as sadness, anger, 
emotional instability and difficulty concentrat-
ing. Thus, it appears that mood state is not con-

sistently different among painful conditions in 
relation to asymptomatic individuals. Likewise, 
the mood does not seem to be directly affected 
by the intensity of pain since the group 2 showed 
significantly higher pain levels than group 1. The 
mood state results of this study should, however, 
be considered with caution because it was mea-
sured using a VAS and not through a specific test. 

Problems with jaw function also lacked sig-
nificant differences between groups (p> 0.05), 
despite the mean values revealed to be rela-
tively high in the VAS (62.14 in group 1 and 
64.62 in group 2). Apparently, problems with 
jaw function are symptoms exclusively related 
to TMD21,23 and therefore primary headaches, 
especially migraine, have no influence on the 
severity of these problems. 

Patients with pain, especially chronic, com-
monly report sleep disturbances.30 Liljestrom 
et al,15 however, found no association between 
sleep quality and TMD in a sample of children. 
In the present study, significant differences 
were detected between the groups in relation 
to problems with sleep, measured by VAS, with 
group 2 reporting significantly more problems 
(66.08) than group 1 (49.21). Once again, mi-
graine seems to exert significant impact on the 
general scenario of patients with MFP, in this case 
interfering in the sleep quality. Vazquez-Delgado 
et al30 found poorer sleep quality in patients with 
MFP than in patients with capsulitis, chronic dai-
ly headache, chronic migraine and chronic TTH. 
According to Dodick et al,8 the patient who 
complains of sleep problems associated with pri-
mary headaches usually has consistent symptoms 
of depression and anxiety, and a history of an-
algesics abuse and fibromyalgia, conditions that 
individually cause problems with sleep. 

Based on the findings of this study, the im-
portance of addressing each of the pathologies 
involved in patients with orofacial pain is re-
inforced, especially disorders of musculoskel-
etal origin and primary headaches. Therefore, it 
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is likely that the unawareness of one or more 
of these disorders lead to equivocal results in 
terms of resolution or improvement of the pain. 

Still, no definitive conclusions can be ob-
tained from the findings of this study due to the 
diversity of variables involved, a fact that rein-

forces the need for additional investigation to 
confirm the trend shown in the present study.
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