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Introduction: Headache (HA) is one of the most prevalent disabling conditions
worldwide and is classified as either primary or secondary. Orofacial pain (OFP) is
a frequent pain perceived in the face and/or the oral cavity and is generally distinct
from a headache, according to anatomical definitions. Based on the up-to-date
classification of the International Headache Society, out of more than 300 specific
types of HA only two are directly attributed to the musculoskeletal system: The
cervicogenic HA and HA attributed to temporomandibular disorders. Because
patients with HA and/or OFP frequently seek help in the musculoskeletal practice,
a clear and tailored prognosis-based classification system is required to achieve
better clinical outcomes.

Purpose: The aim of perspective article is to suggest a practical traffic-light
prognosis-based classification system to improve the management of patients
with HA and/or OFP in the musculoskeletal practice. This classification system is
based on the best available scientific knowledge based on the unique set-up and
clinical reasoning process of musculoskeletal practitioners.

Implications: Implementation of this traffic-light classification system will
improve clinical outcomes by helping practitioners invest their time in
treating patients with significant involvement of the musculoskeletal system
in their clinical presentation and avoid treating patients that are not likely to
respond to a musculoskeletal based intervention. Furthermore, this framework
incorporates medical screening for dangerous medical conditions, and profiling
the psychosocial aspects of each patient; thus follows the biopsychosocial
rehabilitation paradigm.

KEYWORDS

headache, orofacial pain, cervicogenic headache, temporomandibular joint, cervical
spine, musculoskeletal pain, rehabilitation, physiotherapy

1. Headache and orofacial pain in the
musculoskeletal practice

Headache (HA) is defined as “pain located in the head, above the orbitomeatal line
and/or nuchal ridge” (1). According to the Global Burden of Disease (GBD) study, HA
disorders are among the most prevalent and disabling conditions worldwide, with an
estimated global prevalence of active HA disorder of 52.0% (95% CI 48.9-55.4) (2).
According to the International Headache Society (IHS), HA is classified as either primary
or secondary, based on its pathophysiological nature (1).

Primary HA is the most prevalent type of HA. It refers to an HA with an absence of
a clear underlying causative pathology, trauma, or systemic disease to cause it (1). The
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most common primary HA is tension-type headache (TTH),
with a current prevalence of 26% (95% CI 22.7-29.5), followed
by migraine, with a current prevalence of 14% (95% CI 12.9-
15.2) (2). Both TTH and migraine are more prevalent among
women (TTH 22-34%; migraine 16-30%), especially during the
fertility age (2). Primary HA is likely to become persistent and
is defined as chronic daily primary HA when it occurs in a
frequency of at least 15 episodes per month for the last 3 months
(1, 3). Due to the convergence of sensory input from the upper
cervical spine and the trigeminal nerve into the trigeminocervical
nucleus of the brainstem, nociception from both the upper neck
and the masticatory system has the potential to play a role in
the neurophysiology of primary HA (Figure 1) (4, 5). However,
although patients with migraine are very likely to complain
about neck pain, it is shown that their cervical spine is not
necessarily objectively impaired (6-8). Since primary HAs lack
specific underlying pathology, they are considered a pain disorder,
and as such, management approaches are multi-disciplinary and
include among other treatment modalities, physiotherapy with
some evidence to support it (9). The quality of evidence to
support physiotherapy interventions for primary HA however is
moderate for TTH (9, 10) and limited for migraine (9-12) and,
thus, might be beneficial in combination with other therapies such
as pharmacotherapy and cognitive behavioral therapy (CBT) to
achieve better outcomes.

Secondary HA refers to an HA that is caused by a specific
underlying medical condition, such as infection or homeostasis
disorder (metabolic disturbance, e.g., hypoxia) (1). Secondary HA
may present a diagnostic challenge as the symptomatology of
different HA types such as headaches associated with sinusitis
and/or infection and/or temporomandibular disorders (TMDs)
often overlap (13, 14). The third edition of the International
Classification of HA Disorders describes more than 300 distinct
forms of secondary HAs; among them, two main forms of HA
are of musculoskeletal (MSK) origin: cervicogenic HA (CGH) and
an HA that is attributed to temporomandibular disorder (HA
attributed to TMD) (1). The pathophysiology of both HAs is
explained by the convergence of noxious stimuli from the upper
cervical spine and the facial part of the cranium into the same
neuroanatomical structure, trigeminocervical complex (Figure 1)
(15, 16). Both forms of MSK HAs respond well to physiotherapy
interventions such as manual and exercise therapies (17-19).
Another two forms of HA that predominantly involve the MSK
system are the acute and the persistent HAs attributed to whiplash
(1), both considered as multi-system disorders in which the MSK
system is the only component of the clinical presentation (20, 21).
All other secondary forms of HA do not directly involve the MSK
system. The management approaches for secondary HAs are based
on the origin from where they arise, as such cervicogenic HA and
HA that are attributed to TMD are successfully managed by MSK
clinicians (18, 21).

Orofacial pain (OFP) is defined as “a frequent form of pain
perceived in the face and/or the oral cavity” (22) and is generally
distinct from HA based on anatomic definitions (23). While HA
landmarks are above the orbitomeatal and/or nuchal ridge, OFP
is anatomically described as pain occurring mainly or exclusively
under the orbitomeatal line, anterior to the pinnae, and above the
neck (1, 23). OFP is common with a prevalence of around 25%
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(23, 24). OFP is known to induce a significant reduction in the
quality of life, sleep disturbances, and disability levels (23, 25).
Pain-related TMD is the leading diagnosis of OFP, with a prevalence
of 10-15% in adults (26), followed by primary HA that is expressed
in the facial region, common ear-nose-throat pathologies, and
dental disorders (23). Interestingly, CGH is very likely to be
expressed unilaterally in the facial area due to its underlying
trigeminocervical pathophysiology (16, 27). Therefore, the two
unique MSK headaches that were debrided before (cervicogenic
and attributed to TMD) may be presented and considered as forms
of OFP as well.

Chronic primary HA and OFP share an association with mental
disorders such as anxiety and depression (28). The association of
migraine HA to both depressive symptoms (24.9%) and anxiety
disorder (20.5%) is higher than that of TTH (12.6 and 10.2%,
respectively) (29). It is well-supported that both depression and
anxiety disorders act risky, perpetuating contributing factors
in the clinical presentation of patients with primary HA and,
therefore, must be taken into consideration in their assessment and
management (28).

2. Screening and classifying HA/OFP in
the MSK practice: The traffic light
approach

The relatively high prevalence of both TMD (30) and CGH (31)
requires MSK clinicians to carefully monitor and assess patients
with complaints of HA/OFP. The assessment should address and
answer four main questions:

May the presented HA/OFP be secondary to a dangerous
medical condition?

Is the presented HA/OFP secondary to a specific MSK disorder
(CGH and/or TMDs)?

If primary HA is presented, what is the expected response to
MSK rehabilitation?

How severe is the mental distress associated with HA/OFP?

To assist clinicians in organizing their clinical reasoning
process and answering these critical questions, a practical “traffic
light” approach is suggested (Figure 2). According to this approach,
all patients with HA/OFP can be classified into one of the four traffic
light colors that describe both their condition and their prognosis:
green (MSK condition, very likely to respond), yellow (non-MSK
condition, may respond), orange (non-MSK condition, not likely
to respond), and red (non-MSK, dangerous medical condition).

2.1. The red light: Will the presented
HA/OFP be secondary to a dangerous
medical condition?

Differentiating dangerous HA/OFP from benign or low-risk
HA/OFP is an important and challenging task as symptoms
may often overlap (32). Therefore, patients with secondary
HA should be carefully evaluated to exclude the possibility of
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an underlying dangerous medical condition requiring fast and
accurate medical management. While screening patients with
HA/OFP for dangerous medical conditions, three main subgroups
should be considered: acute infections (such as meningitis),
arteriovenous pathologies (such as intra-cranial hemorrhage), and
oncological pathologies (such as mass lesions) (32). The MSK
clinician should carefully screen the patients with HA/OFP for each
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of the three subgroups of dangerous medical conditions and classify
any suspected patient as “red light.” The most common red flag
symptoms to consider are the first occurrence or worst headache
ever experienced by the patient and focal neurological signs and
headache that is triggered by a cough or exertion (32, 33). Patients
that are classified as “red light” in the MSK practice should be
referred as soon as possible to a relevant medical doctor.
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2.2. The green light: Is the presented
HA/OFP secondary to a specific MSK
disorder (CGH and/or TMDs)?

Cervicogenic HA is defined as a “Headache caused by a
disorder of the cervical spine and its bony component, disc and/or
soft tissue elements, usually but not invariably accompanied by
neck pain” (1). When combining the diagnostic criteria of the
“International HA Society” (“International Headache Society,” n.d.)
and the “Cervicogenic Headache International Study Group,” (34—
37) patients with CGH are characterized by the following features:
(1) The clinical and/or imaging evidence of neck disorder or lesion
is known as able to cause HA; (2) HA has developed and/or
improved close to the onset or improvement of cervical spine
disorder or lesion; (3) The cervical range of motion is reduced,
and HA is provoked/eased by neck maneuvers; (4) The persistent
unilaterality or side dominancy of the HA without side shift; and
(5) Headache is abolished following the diagnostic blockade of a
cervical structure or its nerve supply.

Cervicogenic HA is usually presented with three main objective
clinical features that allow the MSK clinicians to differentiate it
from other forms of HA: (1) Impaired general neck mobility
(38, 39), (2) Impaired selective upper neck mobility (40-43),
and (3) Impaired cranio-cervical muscular function (44-47).
While the impaired general neck mobility is clearly assessed
by active physiological neck movements (39), the impaired
upper neck mobility is clearly assessed by the cervical flexion-
rotation test (FRT) (41, 48-50) that assesses the passive rotatory
mobility of the upper cervical spine. Another valid way to
assess the mobility of the upper neck is the manual segmental
assessment of each one of the upper three neck motion segments,
performed by well-trained manual therapists (38). Additional
cervical spine impairment that is associated with CGH and
not with primary HA is the impaired muscular performance
of the cranio-cervical flexors (44, 46). This muscle group is
assessed by two different clinical tests: (1) The cranio-cervical
flexion test (18) and (2) The neck flexors endurance test
(51). While the former better assesses the recruitment pattern
of the flexors, the latter test better demonstrates its strength
and endurance of it; hence, the combination of the two
is recommended.

Combining the three clinical components (general neck
mobility, specific upper neck mobility, and muscular performance
of the cervical flexors) provides a valid and reliable cluster to
differentiate patients with CGH from other patients with HA,
allowing them to establish their excellent prognosis with physical
rehabilitation (green light).

A headache attributed to TMD is defined as a “Headache caused
by a disorder involving structures in the temporomandibular
region.” (1). According to the diagnostic criteria for TMD
(DC/TMD) (52), this specific type of HA is one of four specific
pains related to TMD diagnoses together with “local myalgia,”
“myofascial pain with referral,” and “arthralgia.” To classify the
HA as attributed to TMD and differentiate it from other forms
of TMDs and/or HA, it should have the following conditions:
(1) Located in the temple area and must be influenced by jaw
movements, function (for example chewing), and/or parafunction;
(2) During the clinical examination of the patient (according to
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the AXIS I DC/TMD protocol) with a familiar pain, resembling
the HA complaint, should be provoked with two tests such as the
palpation of the temporalis muscle or following jaw movements
(1, 52); and (3) Headache not better accounted for by another HA
diagnosis. It is important to note that pain-related TMDs are highly
associated with other forms of both primary HA (24, 53) and CGH
(54-56); therefore, a concurrent diagnosis is very likely to co-occur
or overlap.

2.3. The yellow and orange lights: If primary
HA is presented, what is the expected
response to MSK rehabilitation?

Statistically, the two most common differential diagnoses for
MSK HA are the most common primary HA types: TTH and
migraine. Additionally, some pieces of evidence support the upper
neck involvement in the clinical presentations of both TTH (42,
57, 58) and migraine (8, 59). Interestingly, in migraine, cervical
MSK findings may be real or apparent due to hypersensitivity which
may lead to subjective neck complaints without objective neck
impairments (6, 60, 61) and, therefore, should be carefully checked.
Importantly, the current literature suggests very high co-morbidity
rates of both TTH and migraine HA in patients with pain-related
TMDs (62) with some evidence of the etiological relationship
(53, 63).

In the assessment of patients with diagnosed primary HA,
the main challenge of the MSK practitioner is to identify
those who present significant objective and measurable MSK
impairments (cranio-cervical and/or cranio-mandibular) in order
to justify MSK interventions and expect a positive prognosis.
These impairments should mainly include a decrease in pain-free
active physiological neck/jaw movements and/or reduced upper
neck pain-free mobility and/or the jaw and impaired muscular
performance of the cervical and/or jaw musculature. In such a
scenario, the patient is classified as “yellow light” since a significant
improvement is expected when applying MSK interventions.

In case the primary patient with HA does not present significant
objective measurable MSK impairments (cranio-cervical and/or
cranio-mandibular) justifying MSK interventions, there is NO
rationale to expect a positive prognosis other than the placebo
effect. Therefore, these patients should be classified as “orange
light” and be referred to other non-MSK-based interventions.

2.4. Psychosocial screening: How severe is
the mental distress associated with the
HA/OFP?

The DC/TMD Axis II (52) includes a thorough assessment of
the psychosocial status of the patient with OFP. The component
includes the assessment of anxiety, depression, and somatization
levels using several valid and reliable self-report questionnaires.
Three of these questionnaires may be used in the assessment of
patients with HA/OFP in the MSK practice. The first one assesses
anxiety levels with seven questions (GAD7) (64), the second
assesses depressive levels with nine questions (PHQ9) (65), and the
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third assesses somatization levels with 15 questions (PHQ15) (66).
A short version to assess the psychosocial aspects of patients with
HA/OFP with four questions is PHQ4 (67). The combination of
these first three scales may give a solid basis to evaluate the degree
of mental distress and burden of the patients with HA/OFP. The
effect on the quality of life of the patient should then be taken into
consideration as it will influence both management strategies and
the prognosis.

3. Management and prognosis of
patients with HA/OFP in MSK practice

3.1. Management and prognosis of CGH

Based on its pathophysiology, the important MSK structures
that are potential sources for CGH are innervated by the three
upper spinal cervical segments. Therefore, the manual techniques
relevant to the management of patients with CGH are tailored to
the 0CC-C1-C2-C3 segments to de-sensitize the trigeminocervical
nucleus (TCN) by reducing the nociception from the peripheral
structure and facilitating the descending inhibitory pathways (68)
(Figure 1). This tailored upper neck segmental manual therapy has
been proven to significantly improve the condition of most patients
with CGH, both in the short and long terms (17, 69).

In addition to segmental manual therapy, the upper neck
musculature is also likely to play a major role both as the
pain generator (42) and as a source of motor dysfunction
(21, 46, 47). Based on clinical observation, the muscles that
are mostly considered to be involved both as pain generators
and movement restrictors in CGH are the suboccipital, splenius
capitis, sternocleidomastoid, and upper trapezius. Treating these
muscles with manual techniques and dry needling demonstrated
a significantly improved prognosis in patients with CGH (70). To
improve the motor function of the deep cervical flexors in patients
with CGH, a specific multi-phase exercise program is required
starting with a recruitment phase, followed by an endurance phase,
and ending with the power phase, which is more relevant to the
athletic population (21).

3.2. Management and prognosis of HA
attributed to TMD

The main source of pain arises from the masticatory muscles,
especially the three mouth closers: masseter, temporalis, and
medial pterygoid muscles. Therefore, the management of these
patients should be focused in the short term on the myofascial
pain technique (manual therapy and dry needling) (18, 71) and
addressing the contributing factors for muscular pain in the longer
term (especially the reduction of awake bruxism muscle behavior
and/or other oral parafunction that may act as risk factors) (72).
Very commonly the upper neck plays a role in the presentation of
pain-related TMDs (54-56) and, therefore, should be considered
a major potential factor in the management of patients with HA
attributed to TMDs. Another important factor for patients with
TMDs in general and especially with pain-related TMDs is the
psychosocial component (30). It was demonstrated that patients
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with referred facial pain (and those with HA attributed to TMDs)
are more likely to have higher levels of anxiety and depression
compared to patients with local myalgia (73). The MSK clinician
should be aware, monitor, assess, and apply up-to-date chronic pain
management strategies including pacing and psychoeducation to
control the aggravating influence of the psychosocial component
of pain (74, 75).

3.3. Management and prognosis of primary
HA

As explained previously in the classification section, patients
with primary HA may benefit from MSK interventions only
if significant measurable cervico-cranio-mandibular impairments
are present (“Yellow” light). It is also important to notice that
while some pieces of evidence support the effectiveness of MSK
interventions for TTH HA, the quality of evidence to support it
for migraine is very limited (6, 9, 10, 60, 61). The management
of these patients should be tailored to the presented measurable
cranio-cervical and/or cranio-mandibular impairments, and the
prognosis of patients with migraine is unclear. Therefore, the
key factor in the management of “Yellow” light patients is the
careful monitoring of their response to the MSK intervention.
Primary HA episodes are well-defined by four measurable clinical
parameters: intensity, duration, frequency, and medication use.
The MSK clinician should apply the intervention based on
the measurable clinical MSK findings (mobility, strength, and
endurance) and correlate it with the trend of the measurable
HA episode parameters. In the case of associated improvement
of both MSK measurable parameters and HA episodes, the
justification to continue therapy exists and should continue
until a plateau is reached. In the case of dissociated trends,
therapy should end, and the patient is likely to be categorized
as “Orange.”

4. Summary and clinical implications

Patients with HA commonly present MSK impairments
and therefore are treated by MSK clinicians, with variable
outcomes. To maximize the positive response and outcome,
a new practical prognosis-based framework is suggested in
this perspective article. According to this framework, patients
with HA should be categorized into four traffic-light colors:
red, green, yellow, and orange. The meaning of each color is
the expected prognosis of the patient by receiving the relevant
MSK intervention (cranio-cervical and/or cranio-mandibular).
“Red” patients are those who present signs and symptoms of
dangerous HA and therefore should be referred immediately
for further emergency medical evaluation and management.
“Green” patients are those who present pure MSK HA (CGH
and HA attributed to the TMDs) and, therefore, should receive
the appropriate MSK management with an excellent prognosis.
“Yellow” patients presenting primary HA with significant
measurable MSK impairments should be treated by the MSK
clinician with a certain degree of an expected positive prognosis.
Finally, “Orange” patients are those with primary HA without
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measurable MSK impairments and, therefore, are not likely to
benefit from MSK interventions.
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