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Introduction
Patterns of referral to and use of physical therapy to treat
patients with headache vary widely from practitioner to
practitioner. The decision that a particular headache patient
is appropriate for physical therapy lies in determining to
what extent peripheral mechanisms are contributing to a
particular headache condition. On one end of the spec-
trum, a headache may result solely from musculoskeletal
and biomechanical dysfunction and may resolve com-
pletely with appropriate physical therapy intervention. On
the other end, a patient may complain of neck stiffness dur-
ing classic migraine with aura and the process may be
entirely centrally mediated, with poor prognosis for manag-
ing symptoms with physical intervention. However, many
headache conditions fall somewhere between these two
presentations, raising questions about the use of physical
therapy. What to do with the chronic daily headache suf-
ferer? What is the prognosis for the patient with tension
type headache? How do we determine a cervical com-
ponent of a mixed headache condition? What, if any, pre-
cise physical therapy intervention is appropriate for a
particular headache patient?

Diagnosis
Classification of cervicogenic pain
For most patients with cervicogenic headache or cervico-
genic component to headache, cervical disease is not sig-
nificant or causative. These patients usually present with
minimal findings on magnetic resonance imaging, but a
cervical source of pain is revealed when a history and exami-
nation are performed. In these cases, the source of pain
likely lies in the musculoskeletal system. Part of the diffi-
culty in accurate identification of causative cervical dysfunc-
tion lies in our current classification system for headache
and in our less-than-adequate understanding of the patho-
genesis of headaches, particularly when it comes to per-
ipheral mechanisms. There continues to be considerable
debate regarding the extent to which neuromusculoskeletal
structures in the neck are responsible for chronic headache.
The International Headache Society recognizes headache
“associated with biomechanical lesions of the cervical
spine” as a diagnostic category. Diagnostic criteria include
cervical/occipital pain with possible projection to the fron-
tal, orbital, temporal, vertex, or ear regions, pain precipitated
by neck movements or sustained postures, and physical
findings on examination (eg, range of motion restrictions or
increased muscle tenderness or tone) [1]. The International
Association for Study of Pain [2] and Sjaastad et al. [3] add
unilaterality of headache to the diagnostic criteria. None-
theless, debate remains active. Sjaastad et al. [4] introduced
the term cervicogenic headache (and much research has
ensued) using the alleviation of pain by diagnostic blockade
as the gold standard for diagnosis. The difficulty with
diagnosing cervicogenic headache using nerve blockade lies
in the fact that successful obliteration of the pain implies
that the pain is transmitted by the nerve in question or, in
the case of facet blocks, identifies an irritable joint. However,
it does not identify the possible biomechanical perpetuators
of the pain, which may go untreated in favor of more
invasive procedures such as rhizolysis [5]. Although facet
blocks can be a useful adjunct to physical therapy by reduc-
ing pain so that the patient can tolerate therapy better,
conservative measures should not be overlooked in favor of
invasive procedures.

Furthering the difficulty in determining whether
musculoskeletal factors are significant in a given headache is
the presence of mixed headache and the overlap of the diag-
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nostic criteria and common features of various headache
syndromes. Fishbain et al. [6] examined 1466 consecutive
patients referred for treatment of neck or back pain and found
10.5% of them suffering from severe disabling headaches.
Using the International Headache Society criteria, 44.2% had
more than one headache diagnosis. Patients with cervicogenic
headache had the greatest degree of overlap (94.2%); patients
with migraine headache experienced the second greatest
degree of overlap at 68.3%. The most frequent headache trig-
ger was mental stress followed by neck position and activity/
exercise. Vincent and Luna [7] found that 30% of a group of
cervicogenic headache patients also met the criteria for
migraine. Sjaastad et al. [8] have demonstrated the coexist-
ence of cervicogenic headache and migraine without aura.
Pfaffenrath et al. [9] found one-third of a group of patients
with cervicogenic headache presenting with symptoms
frequently associated with migrainous headache, including
lacrimation, conjunctival injection, lid edema, and visual
blurring. Nausea, vomiting, photophobia, and phonophobia
also were experienced by some of the patients in the study.
Photophobia and phonophobia have been shown to be
equally prevalent in patients with tension-type headache and
cervicogenic headache [10]. With the frequent presence of
symptoms commonly associated with migraine and tension-
type headache in patients with cervicogenic headache, specific
examination skills adequate to reveal the presence of treatable
musculoskeletal dysfunction contributing to a headache
become crucial to the practitioner. Only in this way can
appropriate and effective management ensue. Cervicogenic
headache prevalence is similar to that of migraine. Studies
indicate that nearly 18% of headache sufferers in the general
population have cervicogenic headache [11], as do approxi-
mately 14% of those seeking treatment [12].

The role of the muscles in tension-type headache
It was once thought that tension headache primarily resulted
from pericranial and cervical muscle contraction [13].
Although no longer the prevailing paradigm for understand-
ing the relationship between muscle tension and headache,
the role of myofascial structures in tension-type headache is
still not well understood. It has been suggested that myo-
fascial nociception, defined loosely as pericranial tenderness,
is critical in the genesis of episodic tension-type headache, but
eventual central sensitization accounts for transformation
into chronic tension-type headache [14]. However, local
tenderness in pericranial tissues on manual palpation is not a
very sensitive diagnostic tool in determining the degree of a
peripheral source of pain. Patients with fibromyalgia show
significantly increased local tenderness on palpation and the
mechanisms are entirely central [15]. The diagnosis of myo-
fascial pain (to be contrasted with tenderness of the myo-
fascial tissues) is made based on a physical examination that
includes palpation of tender nodules or trigger points (TrPs)
that refer pain to a distant site, reproducing all or some of a
patient’s primary pain complaint. The presence of a “jump
sign” with palpation and relief of pain when the TrP is

inactivated are added to this reproduction of pain to complete
the minimal criteria for diagnosing myofascial pain [16••].
The occurrence of palpable taut bands in the skeletal muscles
and the presence of a local twitch response on snapping pal-
pation or needle insertion further affirm the diagnosis, but
may be challenging to achieve if the TrP occurs in deep mus-
cles or when the overlying subcutaneous tissue is thick. How-
ever, these criteria generally are not applied in the clinical
diagnosis of tension-type headache, nor are they widely used
in the literature surrounding tension-type headache. There-
fore, it would be safe to say that, in any patient, the presence
or absence of myofascial pain as a primary source of head
pain needs to be determined by the evaluator. Gerwin et al.
[17] demonstrated good interrater reliability in the diagnosis
of TrPs with precise examiner training and extensive clinical
experience only.

Although TrPs in the cervical and masticatory muscles
may be primary sources of headache [18,19], they also may
contribute to a headache or act as a trigger or precipitant to a
headache that is not cervicogenic [20]. Kidd and Nelson [21]
demonstrated increased cervical musculoskeletal dysfunction
in patients diagnosed with migraine and tension-type head-
ache compared with control subjects and suggested a con-
tributory rather than causative role of the musculoskeletal
system in these conditions. Aggressive palpation of TrPs may
trigger migraine attacks [22] and pressure over TrPs during a
migraine headache can increase the pain [23].

Upper cervical facet joint dysfunction
Biomechanical dysfunction of the upper cervical joints, par-
ticularly C0–C1, C1–C2, and C2–C3, is consistently identi-
fied in patients with cervicogenic headache when these
levels are assessed specifically. In one study, 91% of a group
of patients with cervicogenic headache had segmental move-
ment dysfunction of C0–C1 or C1–C2 joints and all of them
exhibited three or more TrPs on the symptomatic side [19].
In another study [24], segmental mobility and pain on pas-
sive intervertebral motion testing was assessed by blinded
examiners in a group of patients with postconcussion head-
ache and healthy control subjects. Symptomatic hypo-
mobile joints differentiated the headache patients from the
control subjects. Jull et al. [25] investigated the accuracy of a
manual diagnosis of cervical zygapophysial joint dysfunc-
tion and pain. Twenty patients were divided into two
groups. The first group was evaluated by means of diagnostic
nerve blocks to establish the presence and location of symp-
tomatic zygapophysial joints. Then they were seen by the
therapist for a blinded biomechanical assessment. The
second group was examined first by the therapist who diag-
nosed the presence and level of joint dysfunction and,
subsequently, a diagnostic facet block was administered to
confirm the musculoskeletal findings. The therapist had
100% accuracy in diagnosing the presence and level of
symptomatic joints. A study conducted as a prelude to a
large, randomly controlled trial on the effectiveness of phys-
ical therapy as a treatment for cervicogenic headache looked
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at interexaminer reliability in the detection of upper cervical
joint dysfunction [26]. Examiners at four different centers,
using a variety of clinical techniques, manually assessed
each patient’s upper cervical spine in a single-blind manner.
There was excellent agreement between each pair of examin-
ers regarding whether dysfunction existed and 70% agree-
ment among examiners on the two most dysfunctional
joints in symptomatic patients. These are important findings
because the routine use of invasive blockade as a screening
tool for cervicogenic headache is difficult to justify when
more conservative, less costly, reliable diagnostic measures
exist. Diagnostic nerve blocks should be used for patients
who have failed appropriate conservative management to
determine whether more long-term procedures such as
rhizolysis should be pursued.

Posture, range of motion, strength, and 
neuromuscular control
As screening measures for cervicogenic headache, active cervi-
cal range of motion (AROM) and the presence of a forward
head posture (FHP) have not been shown conclusively to be
reliable predictors, although there is some evidence support-
ing their value. For example, there is evidence that gross range
of motion is reduced in patients with cervicogenic headaches
compared with those with tension-type headache and com-
mon migraine [27]. Cervical AROM also has been reported to
accurately discriminate between patients with persistent
whiplash-related disorders (including headache) and asymp-
tomatic patients [28]. Restrictions in length of the upper tra-
pezius muscles in patients with cervicogenic headache also
have been reported [5]. Dumas et al. [29] found significantly
reduced flexion/extension and rotation range of motion in
patients with post-traumatic cervicogenic headaches, but not
in those with idiopathic onset. However, several studies have
failed to find significant restriction in AROM in patients with
post-concussive headache, even in the presence of upper cer-
vical joint dysfunction and increased muscle tightness [24] or
in a group of randomly selected patients with neck pain [30].
The relevance of postural dysfunction is equally unclear. Wat-
son and Trott [31] compared a group of patients with cervico-
genic headache with control subjects and demonstrated a
statistically significant relationship between FHP and the
presence of cervicogenic headache. However, subsequent
studies have failed to reproduce this finding [5,24,29]. A
study of 88 healthy volunteers revealed that those with more
severe postural abnormalities reported significantly increased
incidences of pain. Specifically, those with a substantial FHP
had an increased incidence of cervical, interscapular, and
head pain [32]. An interesting finding in patients with
tension-type headache (not cervicogenic pain) was reported
in a roentgenographic study of 372 patients with tension-type
headache and 225 healthy control subjects. The results indi-
cated that a straightened cervical spine and low-set shoulders
were present more frequently in those with tension-type
headache. The authors postulate that tensioning of the bra-
chial plexus may be relevant in this finding [33].

There has been great consistency in the finding of weak-
ness in the deep cervical flexor musculature for patients with
cervicogenic headaches of traumatic and nontraumatic
onset. Jull et al. [5] have developed a test for measuring the
strength and endurance of the deep cervical flexors, specifi-
cally the longus colli and capitus and rectus capitus. The lon-
gus colli muscle has been shown to be a significant stabilizer
of the cervical spine, with increased activity during talking,
coughing, and swallowing [34]. It lies just anterior to the
spine, with origins and insertions confined to the vertebrae,
thus directly producing intersegmental flexion on contrac-
tion [35]. The longus colli has been shown to counteract the
cervical lordosis [36]. The more superficial neck flexors,
such as the sternocleidomastoid and scalenes, exert their
force through a longer lever arm, with direction of force
essentially creating lower cervical flexion with a tendency to
upper cervical extension. Therefore, to test the deep cervical
flexors, one must isolate upper cervical flexion motion
(cranio-cervical flexion) and capture strength and endur-
ance measurements. Jull et al. [5] used an inflatable pressure
sensor (Stabilizer, Chattanooga, South Pacific) placed under
the supine patient’s cervical spine and inflated to 20 mm
Hg. The monitor measures the slight flattening of the cervi-
cal lordosis on contraction of the deep cervical flexors.
Using this technology in controlled, blinded studies, the
group has been able to demonstrate measurable reduction
in strength and endurance of the deep flexors, with concur-
rent tendency toward overuse of the superficial flexors, in
patients with cervicogenic headache and those with post-
traumatic headache [5,37]. Other examiners also have
reported findings of weak flexors in patients with head pain,
neck pain, and post-traumatic headache [24,29,31,38].

The concepts of neuromuscular control and re-education
are important when discussing the evaluation of patients with
pain. The presence of pain produces complex changes in the
neuromuscular system, with increased muscular activity in
some muscle groups and decreased or inhibited activity in
others [39]. Lund et al. [40] described reduced agonist activity
and increased antagonist activity in the presence of pain,
thereby reducing force production and velocity of movement.
Nederhand et al. [41] demonstrated a difference in muscle
activation patterns in patients with chronic whiplash disorder
compared with control subjects. Those with pain showed
higher activation levels of the upper trapezius muscles during
physical exercise and a decreased ability to relax the muscles
afterwards. Further studies have demonstrated an imbalance
in the recruitment and motor control of the deep segmental
stability system (such as in the case of the deep versus superfi-
cial cervical flexors) [42], with evidence that correction of
improper muscle firing patterns results in decreased pain and
improved function [43••]. When these concepts are applied
in rehabilitation, the focus moves away from aggressive, repet-
itive strengthening of large groups of muscles using weight
machines and toward re-education of proper muscle firing
patterns, with patients practicing exercises designed to
enhance motor recruitment and control.
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Although active range of motion and postural dysfunc-
tion have not been proven definitively to be predictors of
cervicogenic headaches, clinical experience supports their
merit in the clinical setting. These measures are relatively
simple and accessible to examiners without advanced
training in palpation and manual assessment. Their appro-
priate application will identify at least a portion of those
with musculoskeletal dysfunction. The more subtle eval-
uation of intersegmental joint range of motion and deep
cervical flexor strength requires more precise training, but
also will reveal a greater number of patients who may ben-
efit from physical therapy.

Treatment
Treating myofascial pain
If myofascial TrPs are identified as sources of head pain in an
individual patient (whether they appear to be primary or
merely contributory to the headache condition), they must be
addressed. Treatment of myofascial TrPs has two primary
objectives: to increase the resting length of the involved mus-
cle fibers and to reduce or eliminate perpetuating factors that
sustain myofascial pain. Stretching the involved muscle after
TrP injection has been found to improve efficacy of the injec-
tion [44] and stretching in combination with ultrasonogra-
phy or injections has been found to be more effective than
stretching alone [45]. Stretches should be held for a long
duration to maximize effectiveness [46] and can incorporate
contract/relax techniques using the properties of post-contrac-
tion relaxation of a muscle to further progress the stretch [47].
Ischemic compression has been shown to reduce TrP sensitiv-
ity after application [48]. A home exercise program using
ischemic compression and sustained stretching was shown to
be significantly better than range-of-motion exercises in
reducing pressure pain thresholds and average pain intensity
[49]. Treatment directed at myofascial pain generally is less
effective when associated with concurrent widespread pain or
fibromyalgia [50,51].

Although stretching the involved musculature is of critical
importance, arguably even more crucial is adequate reduction
of perpetuators of myofascial pain. Perpetuators can include
improper ergonomics, faulty postures, underlying joint or
somatic dysfunction, structural asymmetries (eg, short leg),
poor strength or motor control, psychologic stress, and meta-
bolic/endocrine disorders [16••]. Correction of faulty ergo-
nomics in the workplace has been shown to reduce muscular
stress and pain over subsequent months and years [52]. When
sitting for prolonged periods of time, frequent microbreaks
taken every 20 minutes are effective in reducing discomfort
and myoelectric activity in muscles [53]. Graff-Radford et al.
[18] demonstrated that a comprehensive musculoskeletal
rehabilitation program for patients diagnosed with myofas-
cial pain, which systematically addresses all of the identified
perpetuating factors (eg, postural stresses, poor body mechan-
ics, dysfunctions of the cervical spine, psychologic stress, and
depression), is effective in reducing self reports of pain and

medication intake, with treatment gains maintained at 1 year.
Although most practitioners treating myofascial pain do not
have access to such a comprehensive program, lessons can be
taken from this study. The identification of perpetuating
factors and the provision of suggestions for reducing or elim-
inating them should be a part of each office visit until all of
the factors are addressed adequately.

Patient education cannot be overemphasized for those
with myofascial pain. Studies comparing patients with myo-
fascial pain with patients with other chronic pain syn-
dromes indicate that those with myofascial pain are more
likely to think there is something more seriously wrong with
them than what their diagnosis implies [54]. They also are
more likely to subscribe to maladaptive belief systems, such
as catastrophizing about their pain and endorsing the belief
that their pain represents a signal of harm or damage, that
have been shown to predict disability among a chronic pain
population [55]. These data support the importance of thor-
ough patient education, including the nature and behavior
of myofascial pain and musculoskeletal dysfunction.
Patients should be disavowed of any faulty beliefs about the
genesis of their pain and should be supported through their
treatment with repeated reassurance and encouragement,
particularly as it relates to ongoing compliance with neces-
sary exercises and lifestyle changes.

Physical therapy for cervicogenic headache
Once it has been determined that cervical factors are present
in a particular headache condition and that physical therapy
is indicated, a treatment plan that is highly specific to the
individual patient’s needs should be developed. Success of
therapy depends on its comprehensiveness. One must
attend to all of the biomechanical dysfunctions of the mus-
culoskeletal system, including joint hypomobility or hyper-
mobility, short or restricted muscles and connective tissue,
and weak or inhibited muscles. Postural dysfunctions, ergo-
nomics, and work and recreational activities must be
addressed as they relate to the patient’s musculoskeletal
dysfunctions. For example, the therapist may work with the
patient on increasing suboccipital muscle length, restoring
occipitoatlantal range of motion, and strengthening the
scapular and deep cervical musculature. However, if the
patient then returns to a slumped sitting posture in front of
a computer all day, with forward head positioning com-
pressing the upper cervical region and rounded shoulders
creating tension on the cervical muscles, any success realized
in therapy likely will be temporary.

Unfortunately, the term “physical therapy” is frequently
used to mean the application of modalities such as heat,
electrical stimulation, generalized massage, or instruction in
nonspecific exercise programs. Modalities in the absence of
other interventions are useful for temporary relief of symp-
toms only and should be used by the patient on an as-
needed basis. The occasional use of a modality to assist in
patient treatment (eg, heat before stretching, ice after mobili-
zation) is within reason. However, the use of modalities as
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the sole or primary content of ongoing physical therapy treat-
ment lacks empirical support.

Studies that focused on specific treatment strategies gener-
ally have found a combination of manual therapy, exercise,
and education to be most effective. Jull et al. [43••]
completed a multicenter, randomized, controlled trial with
unblinded treatment and blinded outcome assessment of
physical therapy for patients with cervicogenic headache. Two
hundred patients were included and treatment took place at
five treatment centers. The treatment lasted for 6 weeks and
follow-up assessment was performed at 3, 6, and 12 months.
Study participants were diagnosed with cervicogenic head-
ache according to the criteria suggested by Sjaastad et al. [3]
and were divided into four groups. Group one received man-
ual therapies to address cervical joint dysfunction. Group two
received low-load exercises to improve muscle control in the
deep cervical flexors and scapular muscles, postural retraining
exercises, and stretching exercises as needed. Group three
received both interventions and group four served as a non-
treatment control group. All of the treatment groups showed
significant improvement in terms of reduced headache fre-
quency and intensity and the effects were maintained at 1
year, with 72% of the patients in the treatment groups having
achieved pain reduction of 50% or more and 42% reporting
80% to 100% pain relief. The mixed treatment group had a
10% better chance of achieving good to excellent outcome,
although the difference was not statistically significant com-
pared with the other treatment groups. At 12 months, medi-
cation intake had decreased by 93% to 100% in the treatment
groups and increased by 33% in the control group. Forty-six
percent of the control group, but only 19% of the treatment
group received some outside intervention for their headaches
during the study period, suggesting possible underestimation
of the treatment effects.

Another large randomly controlled trial compared
active exercises for strength, range of motion, and posture
in conjunction with modalities with a program of manual
therapies and specific exercise (joint mobilizations/articu-
lar techniques, soft tissue mobilization, and stabilization
and postural control work) [56]. A third control group
received continuing care from a general practitioner, con-
sisting of advice on self-care, prognosis, ergonomics, and
encouragement. Treatment success was defined as “much
improved” or “completely recovered.” The results indicated
that 68.3% of the manual therapy group, 50.8% of the
exercise group, and 35.9% of the continued care group
achieved a successful outcome.

Joint mobilization of occiput through C3 has been shown
to be effective for reducing the frequency of cervicogenic
headaches [57] and manual therapy is superior to cold packs
in the treatment of post-traumatic headache [58]. Mobiliza-
tion, which is defined as joint oscillations of varying ampli-
tude without thrust, has been shown to be equally effective as
high-velocity manipulation for headache reduction [59]. In
light of reports of infrequent, but potentially serious risks

associated with high-velocity manipulation of the cervical
spine [60], mobilization may be preferred.

Patients with cervical pain after whiplash injury and
those with pain of nontraumatic onset demonstrate
reduced cervicocephalic kinesthesia, which means that
patients have an altered proprioception and a reduced
ability to reposition the head and neck to a targeted
position in space [61,62]. A rehabilitation program
based on eye-head coupling can be effective in improv-
ing cervicocephalic kinesthesia and can lead to reduced
head pain and improved daily functioning [63].

Physical therapy for other headache conditions
When physical therapy is reported to be effective for noncervi-
cogenic headaches, it begs the question of what mechanisms
underlie positive treatment outcomes. The treatment effects
may be mediated centrally, the headache may have muscu-
loskeletal components (eg, the presence of myofascial pain in
a patient with tension-type headache or cervicogenic triggers
for migraine), or the headache may have been misdiagnosed.
For example, in a study by Marcus et al. [64], a group of 69
patients diagnosed with migraine with or without aura
received physical therapy or relaxation training/biofeedback
(RTB). Only 13% reported a 50% or greater headache reduc-
tion with physical therapy; 51% had success with RTB. In the
second phase of the study, those who did not achieve success
with RTB and chose to continue with the study were treated
with physical therapy; 47% of those patients reported good
outcomes. The improvement seen in those patients treated
with RTB and physical therapy may represent an increased
responsiveness to physical therapy when preceded by the
muscle relaxation inherent in RTB and suggests a possible
musculoskeletal contribution to their head pain. Although
the authors evaluated the musculoskeletal system of the
patients and found positive muscle and joint signs with cervi-
cogenic features in some, the subjects were diagnosed with
migraine with aura, migraine without aura, or migraine with-
out aura and tension-type headache.

Hammill et al. [65] investigated the effectiveness of physi-
cal therapy in a group of patients with tension-type headache.
Treatment included posture and ergonomic education,
stretching and strengthening exercises, and soft tissue mas-
sage. Headache frequency and Sickness Impact Profile scores
were significantly improved at post-treatment assessment and
remained so at the 12-month follow-up. When the raw data
were examined, they showed that individual patients had
extremely good reduction in headache or none at all, with
only a few patients demonstrating moderate improvement
only. This seems suggestive that the responders had headache
“associated with biomechanical (or myofascial) dysfunction
of the cervical spine” compared with a more centrally medi-
ated condition in the nonresponders. The difficulty in differ-
entiating and classifying headache types may be relevant.

Musculoskeletal factors can be pertinent when they
coexist with other headache diagnoses. There are reports
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of treatment of myofascial and craniomandibular dysfunc-
tion reducing symptoms of cluster-like headache [66]. It is
not uncommon for patients to catalogue their known
migraine triggers such as flickering lights, red wine, stress,
and prolonged awkward cervical positioning. Because
musculoskeletal factors have been shown to be capable of
triggering migraine [20], eliminating the trigger could
reduce the frequency of attacks.

Temporomandibular dysfunctions represent another
entire realm of musculoskeletal disorders that can produce
headache and respond well to physical therapy interventions
[67,68]. The principles in treating temporomandibular
dysfunctions are the same as in treating cervical dysfunctions
(ie, address faulty biomechanics, joint hypomobility or hyper-
mobility, myofascial pain, and muscle firing imbalances).

Physical therapy also may be helpful in treating migraine-
related nonpain symptoms. Physical therapy in the form of
vestibular rehabilitation has been proven effective in treating
migraine-related vestibulopathy, reducing severity of dizzi-
ness and the frequency of falls [69,70]. Cervical mechano-
receptor dysfunction has been implicated as a cause of
dizziness in whiplash-related disorders [71] and treating
musculoskeletal dysfunction of the cervical spine, even in the
absence of vestibular rehabilitation, can reduce symptoms of
dizziness of suspected cervical origin [72,73].

Mechanisms of treatment effects
The mechanism by which physical therapy effects positive
therapeutic outcomes for patients with chronic headache has
not been determined conclusively and an exhaustive analysis
is beyond the scope of this review. There is controversy regard-
ing the degree to which these effects are mediated by afferent
input stimulating neural inhibitory pathways at the spinal
cord and midbrain or by affecting change in peripheral
musculoskeletal tissues. It is likely that both mechanisms
contribute to the overall picture. It is clear that central mech-
anisms are accessed in physical therapy because cervical
mobilization and manual therapies have been shown to pro-
duce hypoalgesic and sympathoexcitatory effects [74]. There
is evidence of disinhibition of weak muscles after mobiliza-
tion of the appropriate spinal segment, resulting in improved
muscular control [75]. Joint oscillations used in spinal mobi-
lization stimulate dynamic mechanoreceptors, which results
in reduction in pain and muscle splinting around a painful
joint [76]. These mechanisms may account for some of the
immediate pain reduction patients sometimes experience
after treatment sessions. However, the plastic deformation
area under the stress-strain curve also is accessed, producing
mechanical effects of tissue lengthening, thereby creating last-
ing changes in soft tissue length and range of motion. The
interested reader is referred to recent discussions of possible
physiologic mechanisms for pain reduction produced by
physical therapy for musculoskeletal dysfunction [74,75,78].

Conclusions
Physical therapy should be a routine component of treatment
for patients with musculoskeletal contribution to their head
pain. Treatment needs to be individualized and highly spe-
cific, using manual therapies to restore normal joint mech-
anics, stretching exercises to lengthen shortened muscles and
reduce TrP activity, neuromuscular re-education and strength-
ening to address weakness and poor motor control, and
patient education regarding posture, ergonomics, and avoid-
ance of perpetuating factors for pain. Of utmost importance is
thorough and consistent education regarding the nature and
behavior of musculoskeletal pain and clear identification of
factors that will facilitate a favorable prognosis. The efficacy of
physical therapy will differ depending on the extent to which
the musculoskeletal system is involved in a particular head-
ache; across the variety of headache diagnoses, physical ther-
apy may be expected to remediate the problem, eliminate a
trigger, or reduce the frequency or severity of symptoms. The
patient, physician, and physical therapist should concur on
expectations for therapy so that the patients’ understanding
regarding their diagnosis is maximized, encouraging positive
treatment outcome and high patient satisfaction.
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