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Abstract

Purpose of Review Description of headache dates back thousands of years, and to date, tension-type headache (TTH) remains
the most common form of headache. We will review the history and current understanding of the pathophysiology of TTH
and discuss the recommended clinical evaluation and management for this syndrome.

Recent Findings Despite being the most prevalent headache disorder, TTH pathophysiology remains poorly understood.
Patients with TTH tend to have muscles that are harder, more tender to palpation, and may have more frequent trigger
points of tenderness than patients without headache. However, cause and effect of these muscular findings are unclear.
Studies support both peripheral and central mechanisms contributing to the pain of TTH. Diagnosis is based on clinical
presentation, while the focus of evaluation is to rule out possible secondary causes of headache. Treatment options have
remained similar over the course of the past decade, with some additional studies supportive of both pharmacological and
non-pharmacological options.

Summary An approach to TTH has been outlined including historical context, evolution over time, and the best evidence

regarding our current understanding of the complex pathophysiology and treatment of this disease.

Keywords Tension headache - Prognosis - Treatment - Pathophysiology - Evaluation - Review

Introduction and Historical Background

Descriptions of headache date back to the time of Aristo-
tle [1], and tension-type headache (TTH) is considered to
the be the most common form experienced. As the name
implies, TTH was historically attributed to emotional con-
flict/anxiety precipitating sustained contraction of skeletal
muscles in the head and neck with resultant head pain [2,
3]. Sustained muscle contraction from physical factors such
as prolonged maintenance of a fixed position of the head/
neck was also considered a possible precipitating factor [4].
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In the 1950s, there was a shift in focus to consider both the
peripheral and central nervous system contributions to pain.
Travell and Rinzler defined “trigger areas” as hypersensitive
regions stimulated in the periphery but overwhelming the
central nervous system, leading to pain in regions outside
the initial local stimulus (referred pain). They hypothesized
that although myofascial pain may initially be precipitated
by local processes, there was another mechanism contribut-
ing to sustained pain in the absence of ongoing peripheral
stimulus [5]. However, it was not until after publication of
the first “Classification of Headache” with consensus defini-
tions of “muscle-contraction headache” and other headache
types in 1962 that researchers in headache medicine were
able to explore the pathophysiology of head pain further [6].

In the first “Classification of Headache,” muscle contrac-
tion headache was defined as an ““ache or sensation of tight-
ness, pressure or constriction, widely varied in intensity,
frequency and duration, associated with sustained contrac-
tion of skeletal muscles, usually as part of the individual’s
reaction during life stress”’[6]. In the early 1960s, treatment
remained focused on identifying and subsequently eliminat-
ing emotional and physical factors contributing to tension
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[4]. Given sustained muscle contraction as a defining fea-
ture, Langemark and Olesen conducted a blinded, controlled
study that demonstrated increased pericranial muscle tender-
ness to manual palpation in patients with muscle contraction
headache [7]. Their study and multiple studies that followed
emphasized the origin of TTH in peripheral pericranial
myofascial nociception [8—14]. In 1988, new classification
and diagnostic criteria were published by the International
Headache Society, adopting the term tension-type head-
ache (TTH) with division based on frequency (episodic and
chronic forms) as well as the presence or absence of an asso-
ciated disorder of the pericranial muscles. This was defined
as increased tenderness of pericranial muscles by manual
palpation/pressure algometer or increased EMG pericranial
muscle activity [15].

Over time, the long-accepted concept of sustained mus-
cle contraction as a defining feature of TTH was called into
question after multiple EMG studies yielded conflicting
results. Some studies showed that pericranial EMG activ-
ity was higher in both TTH and migraine headache patients
[16], while others, including a large meta-analysis of stud-
ies looking at frontal EMG activity, showed no difference
between TTH patients and controls [17].

In 2004, the International Classification of Headache
Disorders second edition retained the distinction of with
or without pericranial tenderness but removed criteria of
increased EMG activity of pericranial muscles. At the same
time, diagnosis of TTH was further divided into infrequent
episodic, frequent episodic, and chronic forms [18]. This
has proven important for continued efforts at advancing our
understanding of this disorder, including the underlying
mechanisms behind progression from episodic to chronic
TTH. More recent clinical criteria have been published in
the 3rd edition of the International Classification of Head-
ache Disorders and are discussed later in this paper.

Epidemiology

TTH is the most common headache disorder, with a reported
global annual prevalence of 26-38% [19e, 20, 21] or nearly
2 billion people with TTH [19¢]. In fact, TTH was the third
most prevalent disorder when hundreds of disorders were
assessed by the Global Burden of Disease study in 2016
[19e]. Lifetime prevalence has been reported as high as 78%
with a slight female predominance (male to female ratio of
4:5) [22]. The peak age of TTH is 30-39 years old [19e, 23]
with prevalence decreasing with increasing age [22, 24]. The
annual prevalence of chronic TTH has been most consist-
ently reported as 2-3% [23, 25-28]. Interestingly, prevalence
rates of TTH are highly variable across continents, and while
this might be the result of study methodological differences,
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it may also point to cultural differences or undiscovered
environmental and genetic factors [20].

Given observation that first degree relatives of patients with
chronic TTH have more than three times the risk of chronic
TTH compared to the general population, genetic influences
have been considered [29]. The first twin study demonstrated
no significant difference in concordance rates between monozy-
gotic and dizygotic twins in episodic TTH; however, the sample
size was too small to adequately assess for a genetic effect in
chronic TTH [28]. A larger twin study attempted to account
for and exclude possible co-occurrence of migraine and dem-
onstrated higher concordance rates in monozygotic compared
to dizygotic twins for frequent (but not infrequent) episodic
TTH headache. Data on chronic TTH was too limited to draw
any conclusions [30]. Additional studies looking at the possible
genetic influence on TTH have focused on the genes them-
selves. One study identified a serotonin transporter polymor-
phism genotype occurring at a higher frequency in patients with
chronic TTH [31], and another study identified a catechol-o-
methyltransferase polymorphism associated with chronic TTH
and lower widespread pressure pain thresholds in women [32].

Other risk factors identified for the development of TTH
include poor self-rated health, inability to relax after work,
and decreased sleep [24]. Multiple comorbid conditions have
been associated with TTH, including other types of pain and
mood disorders. TTH is reported in over 80% of patients with
migraine [22]. Anxiety and depression are more prevalent
in patients with TTH compared to controls [33]. Neck pain
and low back pain also occur more frequently in patients with
TTH, though the pathophysiologic relationship of these dis-
orders remains unclear [34, 35].

Given the high prevalence, the societal burden of TTH does
not go unnoticed. In one study of patients with episodic TTH,
lost workdays were reported in 8.3% of patients, with reduced
effectiveness at work, home, or school in 43.6% of patients [23].
In chronic TTH, the individual impact is higher, with 11.8% of
patients reporting lost workdays, missing an annual average of
27.4 days each [23]. In the Global Burden of Disease study, TTH
burden was calculated by considering prevalence, average time
with headache, and suspected severity of disability from disease
and then reported as disability-adjusted-life-years. TTH resulted
in 7.2 million disability-adjusted-life-years globally in 2016 [19e].
Even with these staggering estimates of disability, it seems dif-
ficult to accurately quantify the total burden of TTH. It is thought
to be under-recognized in clinic and may co-occur with multiple
other pain disorders, each sometimes disabling in their own right.

Pathophysiology

In an early study inducing TTH by sustained tooth clench-
ing, increased pericranial tenderness and a lower pain
threshold were observed in patients who developed TTH
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compared to patients who did not develop headache [36].
Additional studies have shown pericranial muscular ten-
derness in patients with TTH not only during an attack,
but also interictally [7-14]. This myofascial tenderness
has been demonstrated to increase as the severity and fre-
quency of headache increases [9, 36]. Consistent with this,
decreased threshold for detecting pressure pain has been
seen in chronic TTH, but not episodic TTH [8, 11, 37].

Interestingly, it seems that this heightened pain sensi-
tivity may occur as a consequence of chronic pain rather
than as a risk factor for headache chronification. One pop-
ulation-based study of patients with both TTH and normal
baseline pain detection thresholds followed up with the
patients 12 years later, to again examine them for tender-
ness and pain sensitivity. Patients who had developed
chronic TTH over the course of the study demonstrated
decreased pain detection thresholds in follow-up, whereas
patients who developed frequent episodic TTH demon-
strated increased pericranial muscle tenderness, but no
change in their pain detection threshold [38ee].

An effort to understand this increased tenderness and
lowered pain threshold has led to observations that support
not only the role of peripheral nociception but a possible
role of central modulation, with studies of chronic TTH
patients demonstrating decreased pressure pain thresholds
at sites distant from the pericranial region [8, 11, 14, 37,
39]. Over the years, there has been interest in examining
TTH from a molecular perspective as well. This interest is
not only in examining the neuropeptides that play a role in
any type of head pain, but differentiating the neuropeptides
involved in TTH versus migraine headache.

Peripheral Mechanisms

Pericranial muscle tenderness by manual palpation is
peripherally transmitted by thinly myelinated A-delta and
unmyelinated C-fibers. Normally, thick myelinated fib-
ers such as A-alpha and A-beta mechanosensitive fibers
carry only innocuous stimuli. It has been suggested that
in select cases of chronic pain, local soft tissue injury or
inflammation leads to an abnormal sensitivity of not only
the A-delta and C-fibers but also the low-threshold A-beta
mechanosensitive fibers [40]. With sensitization of these
afferent sensory fibers, the response to peripheral noxious
stimuli may become exaggerated (hyperalgesia) or even be
triggered by innocuous stimuli (allodynia).

Consistent with this concept, patients with chronic TTH
have been shown to not only have increased sensitivity to
pain, but in some cases demonstrate a pain response to a typ-
ically non-painful level of pressure stimulus. This may sup-
port that spinal dorsal horns are receiving noxious input not
only from high-threshold mechanosensitive (HTM) neurons,

but also from low-threshold mechanosensitive (LTM) neu-
rons, which are typically responsive only to innocuous stim-
uli [12]. This would correspond with peripheral sensitization
or decreased pain threshold of myofascial nociceptive fibers
as a result of sustained sensory input. Interestingly, muscle
“hardness” has also been correlated with pericranial muscle
tenderness and is increased in patients with chronic TTH
compared to controls, both during and between headaches
[10, 41].

In addition to overall increased tenderness and hardness
of the muscles, the presence of increased “myofascial trigger
points” in both episodic and chronic TTH patients compared
to controls is well documented [42-49]. Myofascial trigger
areas are defined as firm areas of muscle with hypersensitiv-
ity to pressure, causing referred pain in a characteristic pat-
tern [5]. The number of trigger points in patients with TTH
may be increased with increased headache duration, fre-
quency, and severity, although data are conflicting [43—45,
50, 51]. One study demonstrated that widespread pressure
hypersensitivity correlated with the number of trigger points
identified in patients with TTH, independent of headache
frequency [52].

Multiple head/neck trigger areas have been identified
as causing pain in a distribution which could reflect the
pain of TTH. Schmidt-Hansen and colleagues were able to
reproduce characteristic pain patterns and pain sensitivity in
healthy volunteers by infusing hypertonic saline into head/
neck muscles. These pain patterns were similar to mappings
of habitual pain in TTH patients they had seen in the clinic
[53]. Though evidence for generalized increased pericranial
EMG activity in TTH has not been compelling, one study
looked at spontaneous needle EMG activity in just the tender
trigger point areas and found that the activity was increased
compared to neighboring areas of muscle [17, 54]. Perhaps
it is sustained activity at these trigger points that contrib-
utes to peripheral sensitization of myofascial nociception in
TTH. However, there is an incomplete understanding of the
cause-effect relationship and a lack of consistent response
to treatment [55-59]. It has been suggested that longitudinal
studies investigating the role of development of active trig-
ger points and the effect on the evolution of TTH would be
useful in future studies [60, 61].

The possibility of muscle ischemia (possibly as a reflex-
ive cycle of sustained muscle contraction and spasm) with
subsequent local inflammation has also been proposed as
contributing to muscle pathology and subsequent peripheral
sensitization. However, in a study on patients with chronic
TTH that examined blood flow to the temporalis during
isometric work, there was no correlation between pain and
blood flow [62]. Another study that attempted to estimate
in vivo blood flow and lactate in tender muscles of patients
with chronic TTH before and after exercise showed that
there was altered blood flow to the tender muscle, but no
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evidence of ischemia (lactate was unchanged). The alteration
in blood flow was attributed to the increased excitability of
the central nervous system and associated increased sympa-
thetic outflow with vasoconstriction [62, 63].

Central Mechanisms

It has been proposed that the reduced pain threshold and ten-
derness experienced by chronic TTH patients may be related
not only to peripheral sensitization at the level of the myo-
fascial nociceptors, but also to sensitization of second order
neurons at the level of the spinal trigeminal nucleus and
dorsal horn, or even sensitization of supraspinal structures
such as the somatosensory cortex, thalamus, limbic system,
or motor cortex [64ee]. Influence of the central nervous sys-
tem would seem to be supported by studies that have shown
that patients with chronic TTH are hypersensitive not only
to stimuli applied to pericranial muscles, but also to regions
outside of the head and neck (such as a finger) [11].

Imaging studies also seem to support central mecha-
nisms for TTH. One functional MRI study of patients with
TTH demonstrated decreased regional synchronization of
neuronal activity in multiple cortical and subcortical areas
that contribute to pain processing [65]. In a separate study
looking at structural rather than functional changes, Chen
and colleagues showed altered gray matter density in select
areas of pain processing in patients with episodic TTH com-
pared to healthy controls [66]. Interestingly, these changes,
which included reduced gray matter density in the primary
somatosensory cortex and increased gray matter density in
the bilateral anterior cingulate cortex and anterior insula,
seemed to be dynamic and reversible, present during head-
ache attacks but absent during headache-free intervals [66].
A follow-up study showed that while episodic TTH was
associated with increased gray matter volume in multiple
areas including the anterior cingulate cortex, chronic TTH
had a decrease of gray matter volume in the bilateral insula
and anterior cingulate cortex [67]. When studies have tried
to compare these patterns of gray matter volume change
in different headache disorders, it seems that the regions
affected in patients with TTH are different than the regions
affected in patients with migraine or medication-overuse
headache [67, 68].

It is notable that these imaging studies have suggested a
role of the anterior cingulate cortex and insula, both areas
known to contribute to cognitive and affective processing
of sensory input [67, 68]. Though reaction to “life stress” is
no longer included in the definition of TTH, stress or men-
tal tension remains one of the most commonly recognized
precipitating factors for this disorder [69—71]. Furthermore,
it has been shown that cognitive stress can increase muscle
pain in patients with TTH compared to controls [72]. Some
have suggested that certain psychological comorbidities such
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as depression and different coping strategies for pain may
make some individuals more vulnerable to increased pain
sensitivity [64ee]. However, the pathophysiologic mecha-
nism by which stress can act as a trigger for TTH and the
full role of the limbic system has not yet been elucidated.

Finally, there has also been evidence pointing to altered
modulation of pain by the central nervous system in TTH,
with reduced anti-nociceptive activity from supraspinal
structures. In typical pain modulation, A-delta and C-fibers
trigger supraspinal structures referred to as diffuse noxious
inhibitory controls (DNICs), which exert their effect on the
spinal trigeminal nucleus and dorsal horn by inhibiting pain
in regions outside of the territory of the nociceptive affer-
ent neurons. DNIC function can be assessed via threshold
and amplitude response of the nociceptive flexion reflex, a
polysynaptic spinal withdrawal reflex that is inhibited when
DNICs are activated. Patients with chronic TTH not only
appear to have a reduced threshold for this pain reflex, but
instead of inhibition, they demonstrate facilitation of this
reflex in response to pain, indicative of DNIC dysfunction
[39]. Dysfunction of DNICs has been observed in other
chronic pain disorders, and the underlying explanation for
this descending inhibitory pain pathway dysfunction is still
being studied [73].

Molecular Mechanisms

Multiple molecules including nitric oxide, calcitonin gene-
related peptide (CGRP), substance P, neuropeptide Y, vaso-
active intestinal peptide (VIP), bradykinin, serotonin, and
other molecules involved in pain processing have been inves-
tigated in patients with TTH. Nitric oxide has been most
extensively studied, with potential effects both peripherally
and centrally [74, 75]. Nitric oxide has been shown to be
able to induce headache in patients with chronic TTH [76].
Furthermore, inhibition of nitric oxide synthase (NOS) with
subsequent decreased levels of nitric oxide has been shown
to reduce headache intensity and muscle hardness in patients
with chronic TTH [74, 77]. Ashina has hypothesized that
this anti-nociceptive effect is likely due to reduced central
sensitization at the level of the trigeminal spinal nucleus but
acknowledges that NOS inhibitors exert effect on endothelial
NOS as well and may have direct anti-nociceptive effects in
myofascial tissues [78].

Serotonin is also known to be involved in anti-nociceptive
pathways at both peripheral and central levels, and given its
role in other primary headache disorders, there have been
several efforts to investigate its possible role in TTH. How-
ever, published studies have shown largely normal periph-
eral serotonin metabolism in patients with chronic TTH [79,
80]. CGRP is another molecule of interest in TTH, based on
its role in migraine and other primary headache disorders.
CGRP levels in cerebrospinal fluid and plasma are normal
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in patients with TTH and seem to be unrelated to headache
state and pericranial muscle tenderness [81, 82]. Ashina and
colleagues have also studied plasma levels of substance P,
neuropeptide Y, and VIP in patients with chronic TTH. No
significant differences were found in blood drawn from cra-
nial or peripheral vessels in patients and controls, and there
was also no relation to headache state [83].

Given the observed pericranial muscle tenderness asso-
ciated with TTH, inflammatory mediators and metabolites
have also been examined in the specific areas of muscle
tenderness in patients with TTH. There were no significant
observed differences in concentrations of multiple molecules
(prostaglandin E,, adenosine 5'-triphosphate, glutamate and
bradykinin) at rest or after static exercise [84]. Mork and
colleagues created an experimental human model to assess
myofascial pain via intramuscular infusion of a combina-
tion of inflammatory mediators (bradykinin, serotonin, hista-
mine, prostaglandin E,). Interestingly, patients with episodic
TTH demonstrated increased pain in response to infusion of
both inflammatory mediators and placebo (isotonic saline,
but with similar mechanical stimulation) compared to con-
trols [85]. The authors felt that the enhanced response to

Table 1 Tension-type headache (TTH) diagnostic criteria by ICHD-3 [86]

Diagnosis and Differential Diagnosis

TTH is a clinical diagnosis based on headache frequency,
duration, and characteristics, as outlined by the International
Classification of Headache Disorders third edition (ICHD-3)
and included in Table 1 [86]. TTH may present similarly to
many other types of headache given its non-specific features.
Therefore, the differential diagnosis is broad, including (but
not limited to) other primary and secondary headache dis-
orders as outlined in Table 2. In our clinical experience,
migraine headache and medication-overuse headache are
two of the most frequent diagnoses encountered in clinic.
Migraine has many overlapping diagnostic criteria with
TTH, with potential differentiating factors including possible
presence of aura (not present in all patients with migraine);
aggravation by routine physical activity; and more frequent
accompanying symptoms including nausea, vomiting, pho-
tophobia, phonophobia, and osmophobia. Osmophobia
appears to be more specific for migraine than photophobia
or phonophobia alone and, therefore, can be a distinguish-
ing feature when present [87]. Importantly, the diagnostic

Infrequent episodic TTH*

TTH Characteristics

A. Frequency: at least 10 episodes of headache occurring on <1 day/month on average

(<12 days/year)
B. Duration: Lasting from 30 minutes to 7 days
C. Characteristics: C-E as outlined to the right

Frequent episodic TTH*

A. Frequency: at least 10 episodes of headache occurring on 1-14 days/month on average for

>3 months (>12 and <180 days/year)
B. Duration: Lasting from 30 minutes to 7 days
C. Characteristics: C-E as outlined to the right

Chronic TTH*

A. Frequency: Headache occurring on >15 days/month on average for >3 months

(=180 days/year)
B. Duration: Lasting hours to days, or unremitting
C. Characteristics: C-E as outline to the right

C. At least 2 of the following 4 characteristics:
1. Bilateral location
2. Pressing or tightening (non-pulsating) quality
3. Mild or moderate intensity
4. Not aggravated by routine physical activity
such as walking or climbing stairs
D. Both of the following for episodic TTH:
1. No nausea or vomiting
2. No more than 1 of photophobia or phono-
phobia
Both of the following for chronic TTH:
1. No more than 1 of photophobia, phono-
phobia or mild nausea
2. Neither moderate or severe nausea nor
vomiting
E. Not better accounted for by another ICHD-3
diagnosis

chemical stimuli was consistent with sensitization of periph-
eral nociceptors with additional possible influence by central
mechanisms.

criteria for chronic migraine include the presence of pos-
sible tension-type-like headaches as long as the majority of
headache days have features consistent with migraine [86].
If the headache diagnosis in a patient with frequent headache
remains unclear based upon initial history, then implemen-
tation of a headache diary to better track and characterize
headaches should be considered.
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Table 2 Differential Diagnosis for bilateral non-specific featureless headache

Diagnosis

Risk factors/signs/symptoms to look for

Evaluation options

New daily persistent headache
External-pressure headache

Hypnic headache

Medication-overuse headache

Trauma or injury to the head and/or neck

Cervicogenic headache

Rhinosinusitis

Cerebral venous sinus thrombosis

Subdural hemorrhage

Intracranial tumor

Meningitis/encephalitis

Giant cell arteritis

Idiopathic intracranial hypertension (IIH)

Intracranial hypotension

Spontaneous or iatrogenic (e.g., post-LP)

Systemic illness

Sleep apnea

Persistent headache
Onset clearly remembered

Hat, helmet, goggles, ponytail, etc., causing compres-
sion/traction

Only in sleep
Often wakes patient same time each night
No autonomic symptoms

Frequent acute analgesic use (any combination of
ergotamine, triptans, non-opioid analgesics, and/or
opioids > 10 days per month)

History of trauma preceding headache onset
Other post concussive symptoms

Provocation by neck positioning
Decreased cervical spine ROM
Cervical spondylosis

Congestion

Purulent nasal drainage

Hyposmia or anosmia

May have: fever

Prothrombotic conditions

Signs of intracranial hypertension™®

Headache alone in-25% of cases

May have: focal deficits, seizures, encephalopathy

History of head trauma
Antithrombotic medication

Older age

Progressively worsening headache
Signs of intracranial hypertension*®
May have: focal deficits, seizure
Fever

Altered mental status

Nuchal rigidity

Onset > 50 years old

Temporal tenderness

Jaw claudication

Systemic symptoms (e.g. weight loss, night sweats)

May have: visual change, history of polymyalgia
rheumatica

Signs of intracranial hypertension*®

Obesity

History of medication that can cause IIH (e.g. isotreti-
noin)

Orthostatic headache

Valsalva-induced headache

May have: pulsatile tinnitus or transient visual obscura-
tions

History of:

-New medication with headache side effect?

-Hypertension?

-Hypothyroidism?

-Recent infection?

Morning or nocturnal headaches

History of snoring/snort arousals
Obesity

Diagnosis based on ICHD-3 criteria

Head/neck imaging

Cervical spine imaging
Anesthetic blocks (diagnostic/therapeutic)

CT sinuses
Rhinoscopy

MRI brain with gad
MRV

CT head

MRI brain with gad

Lumbar puncture
MRI with gad may show meningeal enhancement

ESR/CRP
Temporal artery biopsy
+ High-resolution MRI/MRA with gad

MRI brain/MRV
Lumbar puncture
Eye exam/OCT

MRI brain with gad

MRI spine

CT myelogram

Digital subtraction myelogram

Specific to suspected system involved

Overnight oximetry
Polysomnography

*Signs of intracranial hypertension may include transient visual obscurations, pulsatile tinnitus, vomiting, papilledema, cranial nerve VI palsy,

and worsening of pain in supine position

Abbreviations: CBC complete blood count, CRP C-reactive protein, ESR erythrocyte sedimentation rate, /CHD-3 International Classification of
Headache Disorders, 3rd edition, //H idiopathic intracranial hypertension, LP lumbar puncture, MRV magnetic resonance venogram, OCT opti-
cal coherence tomography, ROM range of motion
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History, Examination, and Evaluation

Given that the diagnosis of TTH is based on headache
characteristics, a detailed history is paramount and should
include exploration of possible secondary causes of head-
ache as outlined in Table 2. In inquiring about headache
frequency, details surrounding headache onset or change
in pattern since onset may elucidate new daily persistent
headache or transition from episodic to chronic TTH.
Additional evaluation is required for any red flags in the
headache history, such as an onset of headache after age
50, rapid rise to peak of pain (thunderclap), progressively
worsening headache, systemic symptoms (fever/chills,
night sweats), unintentional weight loss, focal neurologic
symptoms, and exacerbation by position (lying down or
standing up) or Valsalva maneuver. Additional testing
is also required if the headaches worsened in the setting
of immunodeficiency, pregnancy/post-partum, or with a
history of neoplasm or recent trauma to the head/neck or
back. Medical comorbidities should be explored, includ-
ing a history of sleep quality, snoring/apnea, hyperten-
sion, and mood disorders, as these may influence the fre-
quency and intensity of headaches and may require their
own management. Frequency of acute analgesic use is also
an important factor to consider in assessment of TTH, as
medication-overuse headache may be concomitantly diag-
nosed. Medication-overuse headache is defined as tak-
ing any combination of pain medicines (triptan, opioid,
combination-analgesics, or multiple analgesics) more than
9 days per month. In cases where patients are taking only
one simple analgesic (acetaminophen or NSAID) and no
other abortive medicines, medication-overuse headache
is defined as taking this analgesic more than 14 days per
month [86]. When acute analgesics are being overused,
pre-existing TTH could be exacerbated, and a subsequent
decrease in analgesic use may improve headache.
Detailed neurologic examination should be performed to
look for any evidence of focal neurologic deficits as might
occur from a space-occupying lesion. This should include
a funduscopic examination for papilledema. Examination
in the setting of suspected TTH should additionally include
manual palpation of the pericranial muscles to assess for
tenderness. The ICHD-3 recommends that the muscles be
assessed using the index and middle fingers by performing
small rotating movements and firm pressure, scoring the
local tenderness for each muscle on a scale of O to 3. They
recommend examining the masseter, temporalis, frontalis,
lateral and medial pterygoid muscles, sternocleidomastoid
(including insertions on the mastoid process), suboccipital
paraspinal muscles, and trapezius and suggest summing
the scores [86]. This total tenderness score may be a use-
ful guide to treatment and add credibility to the diagnosis

[7, 86]. While palpating pericranial muscles, evaluation for
tender points should also be performed. Tender points are
characterized by a firm area or taut band with hypersensitiv-
ity and referred pain [5]. Assessment of the cervical spine
and temporomandibular joint should also be performed to
rule out evidence of concomitant joint disease contributing
to secondary headache.

Further evaluation should be based upon clinical suspi-
cion for other causes of secondary headache as suggested in
Table 2. Many of the differential diagnoses can be eliminated
by thorough history, but suspicious symptoms or examina-
tion findings may prompt further evaluation. Otherwise,
additional testing does not need to be routinely performed
in the evaluation of TTH.

Treatment of TTH

In 2010, the European Federation of Neurological Socie-
ties published evidence-based guidelines for the treatment
of TTH [88e]. Treatment strategies have not significantly
changed since that time, though subsequent studies have
provided additional support for their recommendations.
When considering medical therapy for acute treatment,
simple analgesics are recommended and should be limited
to prevent medication-overuse headache. Preventative medi-
cal therapy should be considered for frequent episodic or
chronic TTH, especially in patients having 10 or greater
headache days per month [89]. Non-pharmacological treat-
ment should always be considered either alone or as an
adjunct to medical management [88e]. In patients who are
not responding to treatment, a referral to a headache special-
ist should be considered [90].

Evidence for Acute Pharmacologic Treatment

Simple analgesics including acetaminophen, aspirin, and
NSAIDs have the best evidence and should be considered
first-line treatment for acute treatment of TTH. In a system-
atic review of 23 studies, acetaminophen 1000 mg demon-
strated superiority for reducing pain to mild or no pain at
2 h [91]. Aspirin 500-1000 mg demonstrated benefit mainly
defined by more participants satisfied with treatment com-
pared with placebo [92]. Ibuprofen 400 mg demonstrated
more patients pain free at 2 h [93]. Ketoprofen 25 mg also
demonstrated more patients with mild or no pain at 2 h [94].
Naproxen 375 mg demonstrated more pain reduction/reso-
lution compared to placebo in a large randomized double-
blinded study [94]. Ketoprofen and naproxen were compared
to acetaminophen without evidence of superiority [94, 95].
Diclofenac 12.5-25 mg was similarly assessed in a large
randomized double-blinded placebo-controlled study which
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demonstrated superior pain relief at 3 h [96]. Combination
analgesics including caffeine with acetaminophen and aspi-
rin demonstrated superiority compared to acetaminophen
and placebo in regard to pain freedom at 2 h [97]. However,
combination analgesics are considered a second-line option
due to increased risk of medication-overuse headache [88e].
Similarly, opioids should be avoided due to the risk of medi-
cine overuse and potential for misuse [64ee].

Evidence for Preventative Pharmacologic Treatment

Anmitriptyline was the first recognized preventative treatment
option for TTH. In early trials, amitriptyline was compared
to citalopram (relatively new selective serotonin reuptake
inhibitor at the time) and demonstrated effectiveness of
amitriptyline but not citalopram. Amitriptyline reduced the
area under the headache curve (duration X intensity) by 30%
(p=0.002), with a significant reduction in headache duration
and frequency, as well as reduction in analgesic intake [98].
Potential adverse effects of amitriptyline include possible
weight gain, drowsiness/sedation, dry mouth, and constipa-
tion. Patients who are prone to hypertension, tachycardia, or
acid reflux may notice these symptoms worsen on amitripty-
line. Older patients should be monitored for anticholinergic
side effects as well as for possible cardiac arrhythmias, with
baseline and yearly electrocardiograms recommended [99].

Though amitriptyline is still considered first line as a
preventative for TTH, other antidepressants have been
studied. In a Cochrane review on the possible use of selec-
tive serotonin reuptake inhibitors (SSRIs) and serotonin-
norepinephrine reuptake inhibitors (SNRIs) for prevention
of TTH, these antidepressants were found to demonstrate
similar reductions in headache frequency to amitriptyline;
however, this reduction was not clearly better than placebo
[100]. Amitriptyline was found to reduce analgesic use
more efficiently than SSRIs. While participants on SSRIs
or SNRIs generally had fewer side effects than those tak-
ing amitriptyline, the dropout rate due to side effects was
approximately equal [100].

Mirtazapine 15-30 mg daily demonstrated a reduced area
under the headache curve of 34% including reduction in
headache frequency, duration and intensity when compared
to placebo in a randomized double-blind placebo-controlled
trial [101]. In a separate study comparing amitriptyline to
mirtazapine, these two preventatives seemed comparable in
efficacy, with mirtazapine demonstrating better tolerability
[102]. The evidence for venlafaxine is low, but it is also
generally considered better tolerated than amitriptyline. One
randomized double-blind placebo-controlled study demon-
strated a decrease in number of headache days after the use
of venlafaxine XR 150 mg daily for 12 weeks (p =0.05) with
no significant improvement in secondary efficacy variables
[103].
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Antiepileptics have also been examined as possible pre-
ventatives for TTH, but evidence is limited. Sodium val-
proate was shown in a single randomized controlled trial of
41 patients with chronic TTH to significantly reduce head-
ache days (from baseline 23.4 days per month to 10.5 days
per month vs 22.3 for placebo, p=0.000), though it was
not as effective in the TTH patients as the chronic migraine
patients in the same trial [104]. Topiramate has shown some
reduction in frequency of headaches in two open-label trials
(one in chronic TTH [105] and one in episodic TTH [106]).

Given increased muscle tension and hardness in patients
with TTH, medications with muscle relaxing properties have
been trialed. Tizanidine has been studied, but results are
conflicting and a larger randomized study demonstrated no
superiority of tizanidine compared to placebo [107, 108].
Though botulinum toxin has been effective in other head-
ache disorders, there is not good evidence to suggest benefit
in TTH [109]. Trigger point injections with lidocaine may
be helpful, although data is limited to two small studies,
one of which also included concurrent trigeminal nerve and
superior cervical ganglion injections [58, 110]. Based on
available evidence for pharmacologic prevention of TTH,
amitriptyline would be considered the first line, mirtazap-
ine would be considered second line, and venlafaxine or an
antiepileptic would then be considered if necessary [88e].

Evidence for Non-pharmacologic Management

Overall, evidence for non-pharmacologic management strate-
gies in TTH is limited, but these are generally considered in
all patients, especially in patients who are averse or have con-
traindications to medication use. It may be that patients do best
when both pharmacologic and non-pharmacologic manage-
ment are combined. One study randomized patients with TTH
to receive either an antidepressant (amitriptyline at 50-100 mg
daily or nortriptyline at 50-75 mg daily), stress management,
a combination of antidepressant plus stress management, or
placebo. They found that patients who were treated with a
combination of antidepressant and stress management had a
better response than either treatment alone [111].

Within the non-pharmacologic treatments, EMG-guided
biofeedback may be considered a first-line option based on
meta-analysis data which demonstrated decreased headache
frequency and less analgesic medication use [112]. In con-
trast, other behavioral therapies, including stress reduction
and cognitive therapy, may result in decreased pain inten-
sity, but high-quality data to support this is lacking [113].
Lifestyle modification focused on stress management, sleep
hygiene, healthy diet and regular exercise is often recom-
mended in a comprehensive treatment plan for TTH [64ee].

A recent review of physical therapy demonstrated pos-
sible improved quality of life in patients with TTH, but the
authors warned that results of studies should be taken with
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caution, given the low level of evidence and high risk of
bias [114]. Two recent systematic reviews of acupuncture
conclude possible effectiveness for TTH with a trend toward
improved headache intensity long term, but largely statisti-
cally insignificant results [115, 116]. Alternatively, dry nee-
dling of myofascial trigger points, which is similar to acu-
puncture, demonstrated a statistically significant decrease in
headache intensity, frequency, and duration in a randomized
controlled trial [117].

Prognosis

There is limited data regarding prognosis of TTH, as few
studies have followed patients long term. One longitudinal
study followed a cohort of 549 people representative of the
Danish population over a 12-year period [118]. They exam-
ined 146 patients with TTH, including frequent episodic
TTH (they defined as 15-179 headache days per year) and
chronic TTH (defined as > 180 headache days per year) and
found that 45% of patients improved by follow-up to infre-
quent TTH (1-14 headache days per year) or no headache
days (remission). A subset of patients (16%) had a poor out-
come at follow-up (> 180 headache days per year). Predic-
tive factors for poor outcome were chronic TTH at base-
line, coexisting migraine, not being married, and sleeping
difficulty. Predictive factors for remission were absence of
chronic TTH at baseline and older age [118].

Conclusion

TTH is the most prevalent headache disorder with significant
societal burden. Diagnosis is clinical, based on headache
characteristics and frequency, but TTH may present similarly
to many other types of headache. Given rather non-specific
features, detailed history and examination should be per-
formed to rule out alternative causes of headache. In addi-
tion to comprehensive neurologic examination, pericranial
muscles should also be palpated for tenderness. Increased
pericranial muscle tenderness and a decreased pressure pain
threshold have been consistently observed in patients with
chronic TTH.

Although the pathophysiology is incompletely under-
stood, evidence supports both peripheral and central mech-
anisms. TTH may have limited medical therapy options,
but available data suggest good outcomes in many patients.
Simple analgesics are first-line for acute treatment, and ami-
triptyline is first-line for preventative treatment. Non-phar-
macologic strategies should also always be considered, with
most compelling evidence supporting EMG biofeedback.
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