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Myofascial Trigger Points, Neck Mobility, and Forward Head
Posture in Episodic Tension-Type Headache

César Fernández-de-las-Peñas, PT; Maria L. Cuadrado, MD, PhD; Juan A. Pareja, MD, PhD

Objective.—To assess the differences in the presence of trigger points (TrPs) in head and neck muscles, forward
head posture (FHP) and neck mobility between episodic tension-type headache (ETTH) subjects and healthy
controls. In addition, we assess the relationship between these muscle TrPs, FHP, neck mobility, and several clinical
variables concerning the intensity and the temporal profile of headache.

Background.—TTH is a headache in which musculoskeletal disorders of the craniocervical region might play
an important role in its pathogenesis.

Design.—A blinded, controlled pilot study.
Methods.—Fifteen ETTH subjects and 15 matched controls without headache were studied. TrPs in both upper

trapezius, both sternocleidomastoids, and both temporalis muscles were identified according to Simons and Gerwin
diagnostic criteria (tenderness in a hypersensible spot within a palpable taut band, local twitch response elicited
by snapping palpation, and elicited referred pain with palpation). Side-view pictures of each subject were taken
in both sitting and standing positions, in order to assess FHP by measuring the craniovertebral angle. A cervical
goniometer was employed to measure neck mobility. All measures were taken by a blinded assessor. A headache
diary was kept for 4 weeks in order to assess headache intensity, frequency, and duration.

Results.—The mean number of TrPs for each ETTH subject was 3.7 (SD: 1.3), of which 1.9 (SD: 0.9) were active,
and 1.8 (SD: 0.9) were latent. Control subjects only had latent TrPs (mean: 1.5; SD: 1). TrP occurrence between the
2 groups was significantly different for active TrPs (P < .001), but not for latent TrPs (P > .05). Differences in the
distribution of TrPs were significant for the right upper trapezius muscles (P = .04), the left sternocleidomastoid
(P = .03), and both temporalis muscles (P < .001). Within the ETTH group, headache intensity, frequency, and
duration outcomes did not differ depending on TrP activity, whether the TrP was active or latent. The craniovertebral
angle was smaller, ie, there was a greater FHP, in ETTH patients than in healthy controls for both sitting and standing
positions (P < .05). ETTH subjects with active TrPs in the analyzed muscles had a greater FHP than those with latent
TrPs in both sitting and standing positions, though differences were only significant for certain muscles. Finally,
ETTH patients also showed lesser neck mobility than healthy controls in the total range of motion as well as in
half-cycles (except for cervical extension), although neck mobility did not seem to influence headache parameters.

Conclusions.—Active TrPs in the upper trapezius, sternocleidomastoid, and temporalis muscles were more
common in ETTH subjects than in healthy controls, although TrP activity was not related to any clinical variable
concerning the intensity and the temporal profile of headache. ETTH patients showed greater FHP and lesser neck
mobility than healthy controls, although both disorders were not correlated with headache parameters.
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Headache disorders are one of the most common
problems seen in medical practice. Among the many
types of headache disorders, tension-type headache
(TTH) is the most frequent in adults. Population-based
studies suggest 1-year prevalence rates of 38.3% for
episodic TTH (ETTH), and 2.2% for chronic TTH
(CTTH).1 Despite some advances, the pathogenesis
of TTH is not clearly understood.

Bendtsen postulated a pain model for TTH where
nociceptive inputs from tender muscles can lead to
central sensitization seen in CTTH.2 Other authors
have claimed that TTH is caused by referred pain
evoked from several head, shoulder, and neck mus-
cles.3,4 In their comprehensive text, Simons et al
described the referred pain patterns from different
myofascial trigger points (TrPs) in head and neck mus-
cles.4 Since TTH is characterized by bilateral, press-
ing and tightening pain; mild to moderate of intensity;
some pain features of TTH, such as pressure or band-
like tightness,5 or increased tenderness on palpation
of neck and shoulder muscles,6,7 resemble the descrip-
tions of referred pain originating in TrPs.4

Simons et al define a TrP as a hyperirritable spot
associated with a taut band of a skeletal muscle that
is painful on compression, palpation, and/or stretch,
and that usually gives rise to a typical referred pain
pattern.4 Active TrPs are cause of clinical symptoms
and their evoked referred pain is responsible for the
patients’ pain. Latent TrPs may not be an immedi-
ate source of pain, but might produce other muscle
dysfunctions, ie, fatigue, restricted range of motion,
and referred pain with muscle contraction or compres-
sion.4 This clinical distinction has been strongly sub-
stantiated by histochemical findings at the TrP, since
higher levels of concentration of protons, bradykinin,
calcitonin gene-related peptide, substance P, tumor
necrosis factor-α, interleukin-1β, serotonin, and nore-
pinephrine have been recently found in active TrPs.8

Marcus et al found in their nonblinded study
that TTH patients showed a greater number of ei-
ther active or latent TrPs in different muscles than

healthy subjects.9 Fernández-de-las-Peñas et al have
recently demonstrated, in blinded controlled studies,
that CTTH was associated with active TrPs in the sub-
occipital muscles,10 and in the upper trapezius, ster-
nocleidomastoid, and temporalis muscles.11 Further,
we also found that those CTTH subjects with active
TrPs had greater headache intensity and frequency
than those with latent TrPs.10,11

Cervical musculoskeletal abnormalities have been
traditionally linked to different headaches.12,13 An ex-
cessive forward head position, or forward head pos-
ture (FHP) has already been related to cervicogenic
headache (CeH),14 and we have recently found FHP in
association with CTTH.15 Conversely, restricted neck
mobility has been found in CeH16 and CTTH,15 but
not in unilateral migraine patients.17

After such early observations, we have extended
our studies in CTTH and migraine to the episodic form
of TTH. This article describes the differences in the
presence of TrPs in head and neck muscles, FHP, and
neck mobility between ETTH subjects and healthy
controls. In addition, we assess the relationship be-
tween these muscle TrPs, FHP, neck mobility, and sev-
eral clinical variables concerning the intensity and the
temporal profile of headache.

MATERIAL AND METHODS
Subjects.—Fifteen subjects presenting with ETTH

and 15 healthy age- and sex-matched subjects with-
out headache during the previous year participated
in this study. Patients were recruited form the Neu-
rology Department of the Fundación Hospital Al-
corcón, whereas controls were recruited from the staff
personal of the Hospital. Patients with ETTH were
diagnosed according to the criteria of the Interna-
tional Headache Society by an experienced neurolo-
gist.5 ETTH patients had to have headache less than 15
days per month. The patients were not allowed to take
analgesics or muscle relaxants 24 hours prior to the
examination. A headache diary was kept for 4 weeks
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in order to confirm the diagnosis.18 The health status
of all participants was clinically stable, without cur-
rent symptoms of any other concomitant disease. This
study was supervised by the Departments of Physical
Therapy and Neurology of Rey Juan Carlos Univer-
sity and Fundación Hospital Alcorcón, and it was also
approved by the local Human Research Committee.
All subjects signed an informed consent prior to their
inclusion.

Myofascial TrP Examination.—The upper trapez-
ius, both sternocleidomastoids, and both temporalis
muscles were evaluated for myofascial TrPs by an as-
sessor who had more than 5 years’ experience in TrPs
diagnosis, and who was blinded to the subjects’ diag-
nosis. TrP diagnosis was performed following the di-
agnostic criteria described by Simons et al4 and by
Gerwin et al:19 (1) presence of a palpable taut band
in a skeletal muscle; (2) presence of a hypersensitive
tender spot in the taut band; (3) local twitch response
elicited by the snapping palpation of the taut band; and
(4) reproduction of the typical referred pain pattern of
the TrP in response to compression. A TrP was consid-
ered active if the referred pain evoked by its compres-
sion reproduced the same subject’s head pain, whereas
a TrP was considered latent if the evoked referred
pain did not reproduce an usual or familiar pain.4,19

Figure 1 details the location and the referred pain pat-
terns evoked by TrPs in the examined muscles based
on the comprehensive text of Simons et al.4

The TrP examination was performed in a blinded
fashion. After TrP assessment, the subject was asked
if the TrP reproduced a familiar pain or their usual
headache. Since control subjects could have had some
head pain but not headache, the assessor remained
blinded through the end of the examination.

FHP Assessment.—A picture of the lateral view of
each subject was taken to objectively assess FHP. The
base of the camera was set at the height of the subject’s
shoulder. The tragus of the ear was clearly marked
and a plastic pointer was taped to the skin overlying
the spinous process of the 7th cervical vertebra (C7).
Once the picture was obtained, it was used to measure
the craniovertebral angle: the angle between the hor-
izontal line passing through C7 and a line extending
from the tragus of the ear to C7 (Fig. 2).20 A smaller
craniovertebral angle is associated with a greater FHP.

A previous article supported the high reliability of this
procedure (intra-class correlation coefficient [ICC] =
0.88).21

FHP was assessed in 2 different positions: a re-
laxed sitting position and a relaxed standing position,
in a standard protocol. Details of this protocol can be
found elsewhere.10,15 A picture of the lateral view of
each subject was taken in both positions. These mea-
surements were acquired by an assessor blinded to the
subjects’ diagnosis.

Neck Mobility Assessment.—Active neck mobility
was assessed with a cervical goniometric (Fig. 3) de-
vice manufactured by Performance Attainment Asso-
ciates (St. Paul, MN, USA), which has proved to have
a good intra- and intertester reliability.22,23 Neck mo-
bility was recorded as the total range of motion for dif-
ferent types of movement, ie, flexion/extension, lateral
flexion, and rotation, as well as for half-cycles, namely
movements in a single direction, ie, flexion and exten-
sion, and lateral flexion and rotation to each side. Neck
mobility was measured in a relaxed sitting position fol-
lowing a protocol described elsewhere.15 Briefly, all
subjects were asked to sit comfortably on the chair.
Then, the goniometer was placed at the top of their
head. Once the goniometer was set in neutral posi-
tion, they were asked to move the head actively as far
as possible in a standard protocol: forward (flexion),
backward (extension), right lateral flexion, left lateral
flexion, right rotation, and left rotation.15 Two mea-
surements were recorded for each type of movement.
Since nonsignificant differences were found between
both measurements (paired Student’s t-test), data for
further analysis were derived from the average of both
values.

Study Protocol.—All subjects had 2 appointments
within a 4-week period. All subjects had to be
headache free on the day of the examination. In the
first visit, assessor 1 gave a headache diary to ETTH
subjects. Patients had to register on this diary the daily
headache intensity, on a 10-cm horizontal visual ana-
log scale (VAS; range: 0 = no pain to 10 = maximum
pain),24 the headache duration (in hours per day), and
the days with headache. This headache diary was kept
for 4 weeks. Assessor 1 also informed control healthy
subjects about physical therapy and headache, but did
not give them a headache diary. Assessor 2, blinded to
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Fig 1.—Referred pain pattern from myofascial trigger points in the upper trapezius, sternocleimastoid, and temporalis muscles.
Reprinted with permission from Ref. 4.

the subjects’ condition, took 2 pictures of each subject,
1 in sitting, and 1 in standing position. Finally, active
neck mobility was obtained by the same assessor.

At the second visit 4 weeks later, assessor 2 re-
peated the same head posture assessment and exam-
ined the aforementioned head and neck muscles for
the presence of TrPs. ETTH subjects returned the
headache diary to the first assessor who calculated the

following variables: (1) headache intensity, which was
calculated from the mean of the VAS of the days
with headache; (2) headache frequency, which was cal-
culated dividing the number of days with headache
by 4 weeks (days per week); and (3) headache du-
ration (hours per day), which was calculated divid-
ing the sum of the total hours of headache by the
number of days with headache (hours per day).
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Fig 2.—Measurement of the craniovertebral angle. The angle
was assessed directly from a side-view picture using a protractor
image and a straight edge.

Statistical Analysis.—Data were analyzed with the
SPSS statistical package (12.0 Version, Chicago, IL,
USA). Mean values of the craniovertebral angle and
all cervical motions, and the number of active and
latent TrPs were calculated. A normal distribution
of quantitative data was assessed by means of the
Kolmogorov-Smirnov test. Quantitative data without
a normal distribution (ie, number of active TrPs) were
analyzed with nonparametric tests, whereas quanti-
tative data with a normal distribution (ie, headache
intensity, duration and frequency, number of latent
TrPs, craniovertebral angle in both positions, and neck
mobility) were analyzed with parametric tests. Differ-
ences in the number of active TrPs between both study
groups were assessed with the Mann-Whitney U-test;
whereas differences in the number of latent TrPs were
assessed with the unpaired Student’s t-test. The χ2 test
was used to assess the differences in the distribution
of either latent or active TrPs within each muscle be-
tween both study groups. Differences in both FHP and
neck mobility between both groups were assessed with
the unpaired Student’s t-test. The unpaired Student’s
t-test was achieved to assess possible gender differ-

ences in both neck mobility and FHP. The unpaired
Student’s t-test was also used to analyze both the dif-
ferences in the clinical variables relating to headache
(headache intensity, frequency, and/or duration) and
the differences in FHP between ETTH subjects with
either latent or active TrPs within each muscle. The
Pearson’s correlation test (r) was used to analyze the
association between the craniovertebral angle (FHP)
or neck mobility and the clinical variables relating to
headache (headache intensity, frequency, and/or dura-
tion) in ETTH patients. In general, a P value less than
.05 was considered statistically significant; however,
when 2 related comparisons were performed (ie, cer-
vical flexion and extension, right and left lateral flex-
ions, and right and left rotations) a corrected P value
of less than .025 was taken (Bonferroni correction).

RESULTS
A total of 15 ETTH subjects, 3 men and 12 women,

aged 20 to 70 years, and 15 healthy volunteers, 4 men
and 11 women, aged 21 to 70 years, were studied.
No significant differences were found for gender or
age between both study groups. ETTH subjects were
headache free on the day of the evaluation. Demo-
graphic and clinical data of each group are given in
Table 1.

The mean number of TrPs for each ETTH sub-
ject was 3.7 (SD: 1.3), of which 1.9 (SD: 0.9) were ac-
tive, and 1.8 (SD: 0.9) were latent. Control subjects
only had latent TrPs (mean: 1.5; SD: 1). TrP occur-
rence between the 2 groups was significantly differ-
ent for active TrPs (P < .001), but not for latent TrPs
(P > .05).

Within the ETTH group, TrPs in the right upper
trapezius muscles and in both temporalis muscles were
the most prevalent (n = 11; 74%), followed by TrPs
in the left sternocleidomastoid (n = 9; 60%). Within
the control group, the most prevalent TrPs were lo-
cated in the right (n = 7; 47%) and in the left (n =
4; 27%) upper trapezius muscles. Differences in the
distribution of both active and latent TrPs were signif-
icant for the right upper trapezius muscles (P = .04),
the left sternocleidomastoid (P = .03), and both tem-
poralis muscles (P < 0.001). Table 2 details the dis-
tribution of either latent or active TrPs on each study
group.
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Fig 3.—Cervical goniometer used to assess neck mobility (Performance Attainment Associates, St. Paul, MN, USA).

Within the ETTH group, headache intensity, fre-
quency, and duration outcomes did not differ depend-
ing on TrP activity, whether the TrP was active or la-
tent (Table 3). Otherwise, ETTH subjects with active
TrPs in the analyzed muscles tended to have a greater
FHP than those patients with latent TrPs in both sitting
and standing positions. Differences were significant for
TrPs in the right sternocleidomastoid and FHP in the
standing position (P = .03); TrPs in the left sternoclei-
domastoid and FHP in the sitting position (P = .04),
and TrPs in the left temporalis muscle and FHP in both
sitting (P = .04) and standing (P = .03) positions. The

Table 1.—Demographic and Clinical Data of Both Groups

ETTH (n = 15) Controls (n = 15) P Value

Gender (male/female) 3/12 4/11 NS
Age (years) 39 ± 17 37 ± 12 NS
Length of headache history (years) 12 ± 5 – –
Headache intensity (VAS) 4.6 ± 2 – –
Headache frequency (days/week) 2.8 ± 0.6 – –
Headache duration (hours per headache day) 7 ± 4 – –

Values are expressed as mean ± standard deviation.
ETTH = episodic tension-type headache; NS = nonsignificant; VAS = visual analog scale (0-10).

relationship of FHP to TrP activity on each muscle is
shown in Table 4.

In order to verify the reliability of FHP measure-
ments and to check if the head posture remained sta-
ble during the study, 2 separate sets of pictures were
taken from each subject with a 4-week interval. No
significant differences were found between the 2 mea-
surements (paired Student’s t-test): seated P > .5; CCI
= 0.93, P < .001; standing P > .6; CCI = 0.94, P <

.001. Therefore, data for further analysis were derived
from the average of the 2 values corresponding to each
position.
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Table 2.—Distribution of Subjects with Myofascial Trigger Points (Active of Latent) in Both Study Groups

Upper Trapezius Muscle Sternocleidomastoid Muscle Temporalis Muscle

Right Side Left Side Right Side Left Side Right Side Left Side

Subjects with episodic tension-
type headache

Active TrPs (n) 5 2 3 2 6 7
Latent TrPs (n) 6 6 2 7 5 4
Control healthy subjects
Active TrPs (n) 0 0 0 0 0 0
Latent TrPs (n) 7 4 3 2 1 3
P value .04 NS NS .02 .001 .004

P values express differences between active TrPs.
Differences between latent TrPs were not significant.
n = number of subjects; TrP = myofascial trigger point.

The craniovertebral angle was smaller, ie, there
was a greater FHP, in ETTH patients than in healthy
controls for both sitting and standing positions (P <

.05). ETTH patients also showed lesser neck mobil-
ity than healthy controls in the total range of motion
as well as in half-cycles (except for cervical extension).
There were no significant differences in both neck mo-
bility and FHP between males and females in either
group. Finally, both neck mobility and FHP did not

Table 3.—Headache Intensity, Frequency, and Duration Depending on the Type of Myofascial Trigger Point of Each Muscle within
the Episodic Tension-Type Headache Group

Headache Headache Frequency Headache Duration
Intensity (VAS) (Days/Week) (Hours/Day)

Right upper trapezius Active TrPs (n = 5) 5.1 (1.4) 2.7 (0.4) 6.3 (0.7)
Latent TrPs (n = 6) 4.2 (1.7) 2.7 (0.7) 4.7 (3.2)

Left upper trapezius Active TrPs (n = 2) 5.1 (0.2) 3 (0.5) 6.4 (0.6)
Latent TrPs (n = 6) 4.6 (1.8) 2.5 (0.7) 8.6 (2.1)

Right sternocleidomastoid Active TrPs (n = 3) 5.2 (2) 2.8 (0.8) 6.8 (1.7)
Latent TrPs (n = 2) 4.3 (0.3) 2.3 (1) 3.5 (3.5)

Left sternocleidomastoid Active TrPs (n = 2) 3.9 (0.9) 2.5 (0.5) 5.7 (0.4)
Latent TrPs (n = 7) 4.5 (1.3) 2.5 (0.7) 6.1 (3.8)

Right temporalis Active TrPs (n = 6) 5 (1.4) 2.7 (0.5) 5.5 (3.1)
Latent TrPs (n = 5) 4.5 (2) 3.1 (0.6) 7.3 (4.1)

Left temporalis Active TrPs (n = 7) 4 (1.5) 2.8 (0.6) 7.3 (4)
Latent TrPs (n = 4) 5.6 (1.9) 2.7 (0.7) 7 (1.4)

Values are expressed as means (standard deviations).
None of the comparison showed statistical significance (unpaired Student’s t-test, P > .05).
TrPs = myofascial trigger points; VAS = visual analog scale (0-10).

correlate with headache parameters. Table 5 summa-
rizes both neck mobility and FHP parameters of each
study group.

COMMENTS
This article is the first blinded, controlled study

providing evidence that active myofascial TrPs in
the upper trapezius, sternocleidomastoid, and tem-
poralis muscles are more common in ETTH patients
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Table 4.—Forward Head Posture Depending on the Type of Myofascial Trigger Point on Each Muscle within the Episodic
Tension-Type Headache Group

Craniovertebral Angle Sitting Craniovertebral Angle Standing

Right upper trapezius Active TrPs (n = 5) 47.2 (9.6) 48.2 (8.2)
Latent TrPs (n = 6) 51.7 (4) 52.5 (7.1)

Left upper trapezius Active TrPs (n = 2) 47 (2.8) 49 (1.5)
Latent TrPs (n = 6) 48 (4) 50 (3.8)

Right sternocleidomastoid Active TrPs (n = 3) 45.6 (4.9) 48.3 (6)∗

Latent TrPs (n = 2) 41.5 (9.1) 41 (1.4)
Left sternocleidomastoid Active TrPs (n = 2) 42.5 (6.6)∗ 46 (8.4)

Latent TrPs (n = 7) 51.2 (4.2) 50 (6.8)
Right temporalis Active TrPs (n = 6) 49.5 (6.1) 47.2 (7.7)

Latent TrPs (n = 5) 50.2 (6.4) 54.6 (5.5)
Left temporalis Active TrPs (n = 7) 46.3 (6)∗ 46.9 (5.8)∗

Latent TrPs (n = 4) 54.7 (4.4) 56.3 (6.4)

∗Significant in comparison with the latent TrP subgroup (unpaired Student’s t-test, P < .05).
Values are expressed as means (standard deviations).
A smaller craniovertebral angle indicated a greater FHP.
TrPs = myofascial trigger points.

than in healthy subjects. In addition, ETTH subjects
showed greater FHP, that is, a smaller cranioverte-
bral angle, and lesser neck mobility than controls. Fi-
nally, headache parameters (ie, intensity, duration, and
frequency) were not significantly different between
ETTH patients with active TrPs and those with latent
TrPs in the same muscles. Neck mobility and FHP did
not also correlate with headache characteristics.

Current findings for ETTH subjects complete our
previous findings for CTTH subjects, in whom head
and neck muscle TrPs were also more common than
in healthy controls.10,11 However, in CTTH subjects,
active TrPs were related to greater headache intensity
and frequency than latent TrPs.10,11 These latter results
have not been replicated in this study, since none of
the clinical variables concerning the intensity and the
temporal profile of headache differed between ETTH
subjects with active TrPs than those with latent TrPs.
If there were a lesser degree of central sensitization in
ETTH, because of the intermittent nature of the con-
dition, one would expect fewer active and more latent
TrPs in ETTH subjects than in CTTH patients. Our
findings do not support this hypothesis, since ETTH
patients showed a similar number of either latent or
active TrPs than CTTH.11 Since TrPs, either active or
latent, are responsible for the liberation of nociceptive

mediators,8 it seems plausible that TrPs might be a trig-
gering factor for central sensitization. In such way, the
presence of TrPs can contribute to the evolution of
ETTH to the chronic form. Our results underline the
importance of inspection and inactivation of TrPs in
head and neck muscles, which are contributing to sen-
sitization of the trigeminal nucleus caudalis in TTH
patients.

Animal25 and human26,27 studies clearly show
the convergence of cervical and trigeminal afferents,
constituting the anatomical basis for the referred
headache pains from the TrPs in the analyzed mus-
cles. In addition, peripheral and central sensitization
and decreased descending inhibition induced by long-
term nociceptive stimuli from TrPs may also involve in
referred pain to trigeminal region from active TrPs.28

Olesen proposed that headache is due to an excess of
nociceptive inputs from peripheral structures.29 Ac-
cording to his model, headache intensity is the sum
of nociceptive inputs from cranial and extracranial tis-
sues converging on trigeminal nucleus caudalis neu-
rons. Convergence of the nociceptive afferents from
the receptive fields of cervical roots C1-C3, which in-
clude the upper trapezius and the sternocleidomas-
toid muscles, and those of the trigeminal nerve, which
include the temporalis muscle, occurs in the nucleus
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Table 5.—Range of Motion for All Cervical Movements of
Each Study Group

ETTH Group Control Group P Value

Flexion/Extension
Flexion 47.2◦ ± 11.4◦ 66.8◦ ± 9.7◦ .001
Extension 49.3◦ ± 11.8◦ 48.3◦ ± 14.2◦ NS
Total 96.4◦ ± 18.7◦ 115.2◦ ± 28.7◦ .002

Lateral flexion
Right 34.7◦ ± 7.1◦ 41.2◦ ± 6.7◦ .01
Left 34.8◦ ± 7.7◦ 43.4◦ ± 5.6◦ .001
Total 69.4◦ ± 12.4◦ 84.5◦ ± 12.1◦ .01

Rotation
Right 58.2◦ ± 9.7◦ 72.5◦ ± 5.5◦ <.001
Left 59.6◦ ± 9.5◦ 74.2◦ ± 6.9◦

Total 117.7◦ ± 18.8◦ 146.5◦ ± 9.1◦

Craniovertebral angle
Sitting position 48.8◦ ± 7◦ 53.8◦ ± 4◦ .02
Standing position 50◦ ± 7◦ 55.9◦ ± 5.5◦ .01

Values are expressed as mean ± standard deviation.
P values come from the unpaired Student’s t-test (a P value
less than .025 was considered statistically significant).
ETTH = episodic tension-type headache ; NS = nonsignificant.

caudalis.25-27 Continuous or prolonged nociceptive af-
ferent input resulting in temporal and spatial summa-
tion could lead to central sensitization postulated to
occur in the chronic form of TTH. It is possible that no-
ciceptive inputs from head and neck muscle TrPs can
produce a continuous afferent bombardment to the
trigeminal nerve nucleus caudalis. Such repeated no-
ciceptive activation of the nucleus caudalis could pro-
duce central sensitization. Inactivation of head, neck,
and shoulder TrPs in those with TTH would be ex-
pected to decrease headache parameters. Since an as-
sociation between TrPs and ETTH has been found in
this study; a therapeutic approach based on TrP man-
agement should now be evaluated.

Neck mobility was lesser in ETTH patients than
in controls. Our results are in disagreement with those
reported by Zwart, who did not find any significant dif-
ference between TTH subjects and controls.16 Yet, we
have to consider that neck mobility reported by Zwart
for TTH patients16 (127◦ ± 19.6◦ in flexion/extension;
91◦ ± 12.8◦ in lateral-flexion; 168◦ ± 17.2◦ in rota-
tion) and for healthy subjects (129◦ ± 17.9◦ in flex-
ion/extension; 94◦ ± 17.9◦ in lateral-flexion; 170◦ ±
22.1◦ in rotation) was greater than that in our study (see

Table 5). Chen et al have reported that neck mobility
depends on the technology or the method of assess-
ment, ie, goniometer, inclinometer, potentiometer,
etc.30 In their meta-analysis, Chen et al established the
following normative values: flexion/extension, 150◦ to
116◦; flexion, 69◦ to 48◦; extension, 93◦ to 61◦; whole
lateral bending, 108◦ to 76◦; right- or left-side bend-
ing, 49◦ to 38◦; whole rotation, 186◦ to 136◦, and right
or left rotation, 93◦ to 70◦.30 Based on these results,
neck mobility of our nonheadache group falls within
the normative range, whereas neck mobility of our
ETTH patients falls below normative values. There-
fore, we may conclude that our control healthy group
had normal neck mobility, and that our ETTH group
presented a decrease in neck mobility. Further, neck
mobility did not correlate with any clinical variable
concerning the intensity and the temporal profile of
headache. Our results are in agreement with those re-
ported by Griegel-Morris et al,31 who did not find an
association between the severity of postural abnormal-
ities and the severity and frequency of pain in patients
presenting with neck pain, and with Fernández-de-las-
Peñas et al,15 who also did not find an association be-
tween headache pain parameters and neck mobility in
CTTH subjects. Based on these findings, it seems that
differences in neck mobility can be most likely a con-
sequence of the abnormal head posture, the pain, or
both, rather than a causative factor for headache.

Our results also demonstrated that patients with
ETTH had a greater FHP, ie, a smaller cranioverte-
bral angle, than control subjects in both sitting and
standing positions. FHP has been previously related
to other headache disorders. For instance, Watson and
Trott found that CeH patients showed a lesser cran-
iovertebral angle than controls (44.5◦ ± 5.5◦ vs 49.1◦ ±
2.9◦; P < .001).14 Fernández-de-las-Peñas et al demon-
strated that CTTH patients also show a lesser cran-
iovertebral angle than normal controls (45.3◦ ± 7.6◦ vs
54.1◦ ± 6.3◦; P < .001).15 In addition, Fernández-de-
las-Peñas et al have also found that unilateral migraine
showed greater FHP than controls in both sitting and
standing position (P < .001).17 In contrast to our find-
ings, Zito et al have recently reported no significant dif-
ferences in FHP between CeH, migraine, and healthy
subjects.32 The craniovertebral angle in our ETTH
group was similar to that found in CeH,14 CTTH,15
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and unilateral migraine subjects,17 whereas the mean
craniovertebral angle in our nonheadache group was
similar than that found in healthy subjects in the afore-
mentioned studies. Therefore, we can regard our con-
trol healthy group as having a normal posture, while
our ETTH group presented an altered posture. Based
on previous and current findings, FHP appears to be a
feature common to several headache syndromes.

ETTH subjects with active TrPs in the analyzed
muscles tended to have a smaller craniovertebral an-
gle than those with latent TrPs in both sitting and
standing positions. Although FHP is usually associ-
ated with shortening of the posterior cervical extensor
muscles (suboccipital, semispinalis, splenii, and upper
trapezius muscles) as well as shortening of the ster-
nocleidomastoid muscle, it is also possible that FHP
might be a consequence of pain, ie, an antalgic pos-
ture, to try to reduce pain. Nevertheless, our studies
suggest that shortened, contracted head and neck mus-
cles associated with FHP may contribute to develop-
ment or perpetuation of TTH. However, we should
recognize that FHP was not really significantly asso-
ciated with increased TrP activity in all the analyzed
muscles. Whether FHP contributes to the origin or
the perpetuation of headaches must be verified by
future research. Determination of the clinical signifi-
cance of FHP in different headaches would require the
development and testing of specific physical therapy
programs.

There are some limitations to our studies. First,
only subjects with TTH or unilateral migraine have
been evaluated. Hence, our results cannot be extrapo-
lated to other headache disorders, such as CeH, num-
mular headache, or cluster headache. It would be in-
teresting to repeat the same procedure with patients
suffering from other disorders in order to explore the
relevance of head and neck muscle TrPs in headache.
The second limitation was the small sample size. To
our knowledge, our studies are the first ones to an-
alyze the relationship between craniocervical muscle
TrPs, FHP, neck mobility, and clinical features in TTH.
However, it would be necessary to repeat the same
procedure with a greater number of subjects to con-
firm our findings in both ETTH and CTTH patients.
Further research is needed to clearly define the role of
head and neck muscle TrPs.

In conclusion, active TrPs in the upper trapez-
ius, sternocleidomastoid, and temporalis muscles were
more common in ETTH subjects than in healthy con-
trols, although TrP activity was not related to any clin-
ical variable concerning the intensity and the tem-
poral profile of headache. ETTH patients showed
greater FHP and lesser neck mobility than healthy
controls, although both disorders were not correlated
with headache parameters. ETTH subjects with active
TrPs tend to have a greater FHP than those patients
with latent TrPs. Since TrPs might contribute to the ori-
gin and/or maintenance of headache, a comprehensive
knowledge of the role of these muscles in the appear-
ance of headache awaits further research.
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