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Abstract

Objective: To evaluate the effects of a protocol involving soft tissue techniques and/or neural mobilization techniques in the management of

patients with frequent episodic tension-type headache (FETTH) and those with chronic tension-type headache (CTTH).

Design: Randomized, double-blind, placebo-controlled before and after trial.

Setting: Rehabilitation area of the local hospital and a private physiotherapy center.

Participants: Patients (NZ97; 78 women, 19 men) diagnosed with FETTH or CTTH were randomly assigned to groups A, B, C, or D.

Interventions: (A) Placebo superficial massage; (B) soft tissue techniques; (C) neural mobilization techniques; (D) a combination of soft tissue

and neural mobilization techniques.

Main Outcomes Measures: The pressure pain threshold (PPT) in the temporal muscles (points 1 and 2) and supraorbital region (point 3), the

frequency and maximal intensity of pain crisis, and the score in the Headache Impact Test-6 (HIT-6) were evaluated. All variables were assessed

before the intervention, at the end of the intervention, and 15 and 30 days after the intervention.

Results: Groups B, C, and D had an increase in PPT and a reduction in frequency, maximal intensity, and HIT-6 values in all time points after the

intervention as compared with baseline and group A (P<.001 for all cases). Group D had the highest PPT values and the lowest frequency and

HIT-6 values after the intervention.

Conclusions: The application of soft tissue and neural mobilization techniques to patients with FETTH or CTTH induces significant changes in

PPT, the characteristics of pain crisis, and its effect on activities of daily living as compared with the application of these techniques as isolated

interventions.
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Tension-type headache (TTH) is the most prevalent form of benign
primary headache.1 The prevalence of episodic TTH is 33.8% in a
year and of chronic TTH 2.3%,2 with TTH being the second most
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prevalent pathology in the world. These situations make TTH a
shocking disorder in its social and economic aspects.4

To explain the whole symptomatology, researchers5,6 refer to
peripheral sensitization that involves myofascial pain in the cra-
niocervical muscule, as well as higher mechanical sensitivity in
the nerve trunks. However, as a consequence of the continuous
nociceptive afferents, previous studies7-9 also suggest central
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2 A. Ferragut-Garcı́as et al
sensitization with an alteration in the processing and/or inhibitory
mechanisms of pain that set the chronic character of this pathol-
ogy, with the trigeminal caudal nucleus (TCN) being one of the
structures that can be sensitized.

Despite the significant effect of TTH, studies10 to date have not
established the best treatment to manage the symptomatology.
Although previous studies11 reported benefits of manual therapy
by including soft tissue techniques to manage the myofascial pain,
these studies were often low quality, making it difficult to draw
clear conclusions.

Neural mobilization techniques intend to improve adaptability,
reduce mechanosensitivity, and activate analgesic mechanisms by
mechanically stimulating the nerveswith palpation, elongation, and
sliding.12-14 In this regard, previous studies15,16 have shown that
increases in mechanosensitivity may induce pain with neuropathic,
nociceptive, and mixed characteristics14 as well as increases in
muscle contraction. For this reason, therapies that mechanically
stimulate the nervous tissue could decrease the local mechano-
sensitivity and increase the mechanical tolerance as a consequence
of the activation of the central mechanisms of analgesia.12-14,17-20

However, to our knowledge, no studies to date have included this
type of intervention in the management of TTH.

Based on these arguments, the present study aimed to analyze
the effects of a protocol involving soft tissue techniques combined
or not with neural mobilization techniques in the management of
patients with frequent episodic tension-type headache (FETTH)
and those with chronic tension-type headache (CTTH). It was
hypothesized that the combination of both therapies is more
effective in reducing the sensitivity of the neuromusculoskeletal
structures and thus improves the central sensitization and chronic
trend of this pathology as compared with the isolated techniques.
Methods

Design

The present study refers to a double-blind randomized controlled
trial with 4 intervention groups.
Participants

Participants were recruited randomly from the local hospital and
other health centers from the region.

The inclusion criteria for this study were as follows: patients
aged between 18 and 65 years and diagnosed with FETTH and
CTTH with increased pericranial tenderness on manual palpation
by neurologists according to the International Classification of
Headache Disorders.21

The exclusion criteria for this study were as follows: patients
with impossibility of receiving manual therapy; patients with
previous physiotherapy treatment for their TTH; and patients
List of abbreviations:

CTTH chronic tension-type headache

FETTH frequent episodic tension-type headache

HIT-6 Headache Impact Test-6

PPT pressure pain threshold

TCN trigeminal caudal nucleus

TTH tension-type headache
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receiving pharmacologic prophylactic treatment 2 months before
the beginning of the study.

Patients were told not to take medication unless they had an
increase in symptoms with a visual analog scale value ranging
from 6 to 7 and then they could take ibuprofen 400mg, 1 or 2
doses maximum to go through the crisis.

This study was performed between December 2, 2013, and
March 27, 2015, in the local hospital and a private physiotherapy
clinic. Before the beginning of the study, all participants signed an
informed consent according to the Declaration of Helsinki.22 The
study was approved by the Clinical Investigation Ethical Com-
mittee of the Balearic Islands.

Interventions

Six 15-minute sessions were given to every patient: 2 in the first
week, 2 in the second week, and 1 each in the third and the fourth
week. Patients were randomly assigned to group A (placebo su-
perficial massage: nZ25), group B (soft tissue techniques:
nZ25), group C (neural mobilization techniques: nZ25), or
group D (combined treatment involving soft tissue and neural
mobilization techniques: nZ25). EpiData software v.4.0a was
used to randomize the intervention to each participant. The
randomization sequence was guarded by an independent collab-
orator who guaranteed its concealment. Also, every intervention
was blinded for both participants and evaluators, and physiother-
apists who administered the treatment were blinded to the ob-
jectives of the investigation.

Protocol: Placebo superficial massage

A physiotherapist gave a soft and superficial massage while pa-
tients were in the prone position. The physiotherapist used ultra-
sound gel to minimize skin stimulation while performing
multidirectional gliding in the thoracic region of the patients’
back, without overstepping the D1 spinous process in the cranial
direction. The protocol lasted 15 minutes.

Protocol: Soft tissue techniques

A physiotherapist expert in manual therapy treated 5 muscles in
the craniocervical region. The protocol lasted 15 minutes (3min in
each pair of muscles). Patients should not feel pain greater than 2
points on the visual analog scale (0e10 points). The techniques
were randomly applied in the following order: sternocleidomas-
toid muscle, temporal muscle, suboccipital muscule, masseter
muscle, and upper trapezius muscle (fig 1).

Protocol: Neural mobilization techniques

A physiotherapist expert in manual therapy performed 3 neural
mobilization techniques, whose performance was always mild,
progressive, and slow. The protocol lasted 15 minutes (5min of
every mobilization). Patients should not feel pain greater than 2
points on the visual analog scale (0e10 points). The techniques
were applied in the following order:

� Mobilization in craniocervical flexion: the physiotherapist per-
formed an anterior rotation of the head, which stimulates the
meninges.23 To increase mechanical stress in the nervous sys-
tem, patients were asked to do a descent and retropulsion of the
shoulders while gradually extending both elbows (fig 2).
www.archives-pmr.org
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Fig 1 Soft tissue techniques: (A) sternocleidomastoid muscle, (B) upper trapezius muscle, (C) temporal muscle, and (D) masseter muscle.

Neural mobilization and tension-type headache 3
� Lateral cervical sliding: on the basis of the technique described by
Elvey,24 the physiotherapist laterally slide the cervical region of
the patient. The purpose of this movement was to stimulate the
brachial plexus. Patientswere allowed tomove their shoulders. To
increase mechanical stress in the nervous system, patients were
asked to progressively extend their elbows, followed by forearm
supination and a dorsal flexion of the carpal and fingers (fig 3).

� Opening the mouth in craniocervical flexion: the physiotherapist
passively held craniocervical flexion with one hand, while the
other hand opened the mouth (passive-assisted). The opening of
the mouth increases the deformation of the trigeminal nerve,
mainly themandibular branch.25 To increase mechanical stress in
the nervous system, patients were asked to progressively extend
their elbows, followed by forearm supination and a dorsal flexion
of the carpal tunnel and fingers (fig 4).
Protocol: Combined protocol involving soft tissue
and neural mobilization techniques

A physiotherapist expert in manual therapy performed a combi-
nation of both protocols: soft tissue and neural mobilization
Fig 2 Progression of the mobiliz
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techniques. The protocol lasted 15 minutes. The techniques
included were the same as those added in the previous protocols;
however, the duration was shorter to adjust the total duration of
the protocol to 15 minutes and avoid skewing this protocol’s
effects: 7.5 minutes of neural mobilization techniques and 7.5
minutes of soft tissue techniques.

Outcome measures

Frequency of crisis
Patients were given 15-day diaries. One diary was given 2 weeks
before the first session (premeasurement26), another one after the
fourth session (evaluation 1h after the latest session), another one
after the sixth session (evaluation 15d later), and the last one 15
days after the sixth session (evaluation 30d later). The diary had to
be filled every day in the morning, afternoon, and night to inform
if they had headache.

Maximal intensity of pain
Patients informed about this variable according to a visual analog
scale (0: no pain; 10: maximum pain) placed in the diaries of
ation in craniocervical flexion.
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Fig 3 Progression of the lateral cervical sliding.
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headache frequency. If they felt headache while filling this in-
formation in the diary, they had to record the maximal intensity of
that pain perceived during that crisis by using the visual analog
scale. The maximal intensity of pain was recorded 3 times every
day (morning, afternoon, night), such as the frequency of crisis
was collected. The maximal intensity of pain was obtained from
the average of the 3 highest values in each diary.27

Pressure pain threshold
We used an electronic pressure algometer (Commander Muscle
Testerb) with a stimulation surface area of 1cm2. Its reliability and
validity have been proven previously.28 The pressure pain
threshold (PPT) was analyzed in 3 points:

1. Temporal muscle (point 1): 3cm above the upper margin of the
ear, vertical to the ear canal.29

2. Temporal muscle (point 2): 1cm in front of point 1.29

3. Supraorbital nerve emerging (point 3): it can be located be-
tween the medial third and the middle third of the frontal bone
edge.6

The PPTwas assessed 3 times in each point, with an interval of
30-second rest. To obtain the final measure, the highest trial was
discarded and the other 2 trials in each point were averaged.6,29-31
Fig 4 Opening the mouth
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This variable was evaluated before the beginning of the study, 1
hour after the latest session, 15 days later, and 30 days later.

Headache Impact Test-6
Its reliability to evaluate the effect of headache on patients’ ac-
tivities of daily living has been proven in previous studies.32 It
consists of 6 items with 5 response options: never, 6 points; rarely,
8 points; sometimes, 10 points; very often, 11 points; always, 13
points, with a total score ranging from 36 to 78 points.33 This
variable was evaluated before the beginning of the study, 1 hour
after the latest session, 15 days later, and 30 days later.

Statistical analysis

The sample size calculation was performed with GRANMO 7.12
softwarec for the punctuation in the Headache Impact Test-6 (HIT-
6) because of its capacity to evaluate the effect of headache on
patients’ activities of daily living and because of its relation with
key aspects of the symptomatology, such as headache severity and
quality of life.33 An a level of .05 and a desired power (b) of 80%
with a bilateral contrast were assumed. These assumptions
generated a sample size of at least 23 participants per group to
detect a minimal difference of 6 between 2 groups and an SD of
5.52. Losses during follow-up were estimated at 10%.
in craniocervical flexion.
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Neural mobilization and tension-type headache 5
Demographic and clinical characteristics of the groups were
compared using 1-way analysis of variance for quantitative vari-
ables and the chi-square test for categorical variables.

Mixed model repeated-measures analysis of variance was used
to determine whether any change in PPT, frequency and maximal
intensity of pain crisis, and HIT-6 values is the result of the
interaction between the type of intervention (no treatment, soft
tissue treatment, neural mobilization treatment, combined treat-
ment) and time. Analysis included within-patient variables
(the time of measurement with 4 levels: before, immediately after,
15d after, 30d after the intervention) and between-patient variables
(the intervention with 4 levels: no treatment, soft tissue treatment,
neural mobilization treatment, combined treatment).

Cohen’s d was used to calculate and interpret the effect size of
mean differences. The effect size was rated as follows: small
(0.2e0.5), medium (0.5e0.8), and large (>0.8).

The percentage of individual patients achieving �50% im-
provements for every group was calculated to determine the
clinical relevance of improvements in the frequency of crisis.
Results

Ninety-seven participants (78 women; 19 men) aged 19 to 60
years (mean age, 39.7�11.5y; body mass index, 25.0�3.2kg/m2)
and diagnosed with TTH were included in this study (table 1). All
the groups were comparable with respect to the clinical and
anthropometric variables (P>.05). The flow diagram is presented
in figure 5.

The linear mixed model analysis revealed a significant group �
time interaction for PPT in points 1, 2, and 3 (P<.001), in which
patients treated with neural mobilization techniques (group C),
soft tissue techniques (group B), or the combination (group D)
experienced an increase of 41.7% (dZ.79), 48.6% (dZ.71), and
63.5% (dZ.91), respectively, as compared with baseline mea-
surements in point 1 of the temporal muscle, 44.8% (dZ.73),
54.0% (dZ.80), and 63.4% (dZ.97) in point 2 of the temporal
muscle, respectively, and 63.0% (dZ.86), 48.6% (dZ.72), and
67.5% (dZ.90) in the supraorbital region, respectively (P<.001).
The between-group differences showed that the control group
(group A) had statistically significant lower values in all post-
intervention measurements than did the rest of the groups
(P<.001). Also, in point 2 of the temporal muscle and in the
supraorbital region, patients treated with the combined protocol
(group D) experienced a significant increase as compared with
Table 1 Anthropometric characteristics of participants

Variable Group A (nZ24) Group B (nZ

Sex

Female 20 (83.3) 17 (74.0)

Male 4 (16.7) 6 (26.0)

TTH

FETTH 14 (58.3) 15 (65.2)

CTTH 10 (41.7) 8 (34.8)

Age (y) 40.5�12.0 38.1�10.9

Height (m) 1.70�0.07 1.66�0.01

Weight (kg) 69.2�10.2 68.2�11.8

BMI (kg/m2) 25.3�3.0 24.7�3.4

NOTE. Values are mean � SD or n (%).

Abbreviation: BMI, body mass index.
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the rest of the groups at the evaluation 1 hour after the latest
session, evaluation 15 days later, and evaluation 30 days later
time points (P<.001) (table 2). No difference in PPT was found
with respect to only group B or group C (P>.05 for all cases).

The linear mixed model analysis revealed a significant
group � time interaction for the frequency and maximal intensity
of pain crisis in points 1, 2, and 3 (P<.001), in which patients
treated with neural mobilization techniques (group C), soft tissue
techniques (group B), and the combined protocol (group D)
experienced a maximum reduction of 45.2% (dZ1.7), 47.5%
(dZ2.1), and 57.2% (dZ2.1), respectively, as compared with
baseline measurements in frequency (P<.001) and experienced a
maximum reduction of 37.2% (dZ1.6), 30.0% (dZ1.9), and
43.6% (dZ2.2), respectively, as compared with baseline mea-
surements in maximal intensity. The between-group differences
showed that the control group had higher values of frequency and
maximal intensity than did the rest of the groups in all the post-
intervention measurements (P<.001) and the group receiving the
combined treatment had statistically significant lower values than
did the soft tissue treatment group (P<.01) (table 3). Participants
who received the sham intervention (group A) also showed sig-
nificant differences as compared with baseline measurements in
frequency, with a reduction of 6.9% (dZ0.2), and in maximal
intensity, with a reduction of 4.1% (dZ0.2) (P>.05). No differ-
ence in frequency, maximal intensity, or HIT-6 values was found
with respect to only group C (P>.05 for all cases).

An additional analysis to calculate the individual percentage of
improvements in frequency of crisis showed that 13 participants
from group B, 14 participants from group C, and 24 participants
from group D achieved �50% improvements in the frequency of
crisis after the intervention. No participant from group 1 achieved
50% of improvements in the frequency of crisis (supplemental
tables S1eS4, available online only at http://www.archives-pmr.
org/).

Table 3 also shows that the linear mixed model analysis
revealed a significant group � time interaction for punctuation in
the HIT-6 (P<.001), with patients receiving soft tissue treatment
(group B), neural mobilization treatment (group C), or the com-
bined treatment (group D) experiencing a maximum reduction of
13.1% (dZ1.48), 13.5% (dZ1.48), and 16.3% (dZ1.57),
respectively, as compared with baseline measurements. Further-
more, participants who received the sham intervention showed
significant differences, with a reduction of 4.7% (dZ.53) as
compared with baseline measurements (P<.05). The between-
group differences showed that the control group (group A) had
23) Group C (nZ25) Group D (nZ25)

20 (80.0) 21 (84.0)

5 (20.0) 4 (16.0)

14 (56.0) 13 (52.0)

11 (44.0) 12 (48.0)

39.4�11.0 40.8�12.1

1.64�0.08 1.63�0.06

67.9�12.1 66.3�7.8

25.1�3.3 24.9�3.0
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Fig 5 Flow diagram.
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statistically significant lower values in all the postintervention
measurements than did the rest of the groups (P<.001).

Of the 21 participants who took medication in their crisis ep-
isodes during the study period, 9 belonged to the control group, 3
to the neural mobilization technique group, 5 to the soft tissue
technique group, and 4 to the combined protocol group. All these
21 patients took medication just once during the study, except 4
participants in the control group, who took medication during 2
crisis (3 patients) or 3 crisis (1 patient) episodes.

Discussion

The main finding of the present study was that 4 weeks of treat-
ment, combined or not, using soft tissue and neural mobilization
techniques, is effective in improving the PPT in the head region,
frequency and maximal intensity of pain crisis, and HIT-6 values
of patients with TTH. However, the results showed that the
combined treatment is a more effective option in the management
of TTH than these techniques applied separately. These findings
support previous studies that determined the combination of soft
Downloaded from ClinicalKey.com at Arc
For personal use only. No other uses without permission. C
tissue and neural mobilization techniques as the best option to
manage patients with TTH34 and those with other types of head-
aches.35 In this regard, neural mobilization techniques combined
with soft tissue techniques stimulate the peripheral and central
receptors, producing an interaction of the mechanical and neuro-
physiological factors that could lead to improvements in the
mechanosensitivity of these structures and thus a reduction in the
pain level of patients with TTH.36

In contrast with previous studies,36-39 a neural mobilization
component to the mobilizations was included because of the
neural mobilization technique’s ability to activate inhibitory
mechanisms that modulate the mechanosensitivity of the neuro-
musculoskeletal tissues.12-14,17-20

In this regard, the most extended theory about TTH refers to a
peripheral process for the episodic TTH, in which �1 neuro-
musculoskeletal structures are sensitized and send nociceptive
inputs to the central nervous system.40,41 This nociceptive inputs
from the trigeminal nerve and craniocervical muscles are inte-
grated in the TCN,42 whose continuous stimulation will sensitize
the TCN and the central nervous system.8,43-46
www.archives-pmr.org
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Table 2 Values of the pressure pain threshold in the 3 points

Variable Group A (nZ24) Group B (nZ23) Group C (nZ25) Group D (nZ25)

PPT1 (kg/cm
2)

Pre 1.9�0.3 2.1�0.4 2.0�0.3 2.0�0.4

Post 2.0�0.4* 3.1�0.4y 2.9�0.3y 3.2�0.4y

Post15days 2.0�0.4* 3.1�0.4y,z 2.9�0.4y 3.2�0.4y

Post30days 1.9�0.4* 3.0�0.4y 2.9�0.4y 3.2�0.4y

PPT2 (kg/cm
2)

Pre 1.8�0.3 1.9�0.4 1.9�0.4 2.0�0.3

Post 1.8�0.4* 2.9�0.5y 2.8�0.4y 3.3�0.3*,y

Post15days 1.8�0.4* 2.9�0.5y 2.8�0.4y 3.3�0.4*,y

Post30days 1.8�0.4* 2.8�0.5y 2.8�0.4y 3.3�0.4*,y

PPT3 (kg/cm
2)

Pre 1.0�0.3* 1.1�0.3 1.0�0.3 1.2�0.3

Post 1.0�0.3* 1.6�0.3y 1.6�0.3y 2.0�0.4*,y

Post15days 1.0�0.3* 1.6�0.3y 1.6�0.3y 2.0�0.4*,y

Post30days 1.0�0.3* 1.6�0.3y 1.6�0.3y 2.0�0.4*,y

NOTE. Values are mean � SD.

Abbreviations: Post, measurement 1h after the intervention period; Post15days, measurement 15d after the intervention period; Post30days, measurement

30d after the intervention period; PPT1, pressure pain threshold in point 1 of the temporal muscle; PPT2, pressure pain threshold in point 2 of the

temporal muscle; PPT3, pressure pain threshold in the supraorbital region; Pre, measurement before the intervention period.

* P<.001 compared to the rest of the groups.
y P<.001 compared to the baseline measurement.
z P<.01 compared to the previous measurement.

Neural mobilization and tension-type headache 7
Therefore, mechanical stimulation of the neuromusculoskeletal
tissues that send their inputs to the TCN could decrease these
nociceptive inputs and thus the nociceptive information to the
central nervous system. Also, this stimulation would activate the
inhibitory mechanisms, normalizing the TCN. Also, the reduction
in the mechanosensitivity of the nervous tissue can reduce the
muscle responses, which intend to protect the nerve tissue against
tension and deformation stimulus due to the movement.15,16
Table 3 Values of the frequency and intensity of pain crisis and punc

Variable Group A (nZ24) Group B (nZ

Frequency (d/15 days)

Pre 7.2�2.7 8.6�2.3

Post 6.7�2.5* 4.7�1.7y

Post15days 6.9�2.5*,y 4.7�1.4y

Post30days 6.8�2.3* 4.8�1.7y

Intensity (0e10 points)

Pre 5.6�1.1 4.4�1.1

Post 5.4�1.2*,y 2.8�1.0y

Post15days 5.4�1.0*,y 2.8�0.8y

Post30days 5.4�1.1*,y 2.8�1.0y

Punctuation in the HIT-6 (36e78 points)

Pre 60.0�5.9 60.8�5.7

Post 57.2�4.5*,y 52.8�5.1y

Post15days 57.5�4.8*,y 52.9�4.7y,x

Post30days 57.7�5.5*,y 52.9�5.1y

NOTE. Values are mean � SD.

Abbreviations: d/15 days, days with pain every 15d; Post, measurement 1h

intervention period; Post30days, measurement 30d after the intervention peri

* P<.001 compared to the rest of the groups.
y P<.001 compared to the baseline measurement.
z P<.01 compared to group B.
x P<.001 compared to the previous measurement.

www.archives-pmr.org
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Previous studies47 report the clinical relevance of the findings
when frequency reduction reaches 50%. Therefore, it is important
to highlight the number of patients who achieved a reduction of
�50% in the frequency of crisis in any of the postintervention
measurements, where group D had the higher number with 24 of
25 patients and group A had the lower number with 0 of 24 pa-
tients. The large effect size and the 57% reduction shown in the
frequency of crisis in patients receiving the combined protocol
tuation in the HIT-6

23) Group C (nZ25) Group D (nZ25)

7.9�2.7 8.0�2.6

4.2�1.7y 3.5�1.7y,z

4.3�2.2y 3.5�1.7y,z

4.3�2.2y 3.4�1.9y,z

5.7�0.8 5.1�1.0

4.0�1.0y 2.9�1.0y

4.0�0.9y 2.9�1.0y

4.1�0.9y 3.0�1.1y

59.0�5.3 59.7�6.0

51.0�5.5y 50.0�6.2y

51.8�5.2y 50.0�5.7y

51.7�5.4y 50.3�5.4y

after the intervention period; Post15days, measurement 15d after the

od; Pre, measurement before the intervention period.
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8 A. Ferragut-Garcı́as et al
must also be taken into account, in contrast with the 47% and 45%
obtained in patients who received soft tissue and neural mobili-
zation treatments separately, respectively. Although groups
receiving the techniques separately did not reach clinical signifi-
cance according to previous studies,47 they equaled and even
overcame the reduction of 40% that is normally achieved thanks to
pharmacological treatment.48 Similar results were found using the
HIT-6, where previous studies49 reported that the reduction should
reach 8 points to be clinically relevant. In the present study, the
groups receiving neural mobilization techniques or soft tissue
techniques separately reached 8 points on the HIT-6 whereas the
combined treatment group experienced a reduction of 9.8 points.

Improvements were found even in the control group in vari-
ables such as the frequency of crisis and punctuation in the HIT-6,
although with less significant differences and small effect sizes.
These improvements could be explained by the observational ef-
fect (patients being observed in strict investigations may report
better outcomes), the placebo effect, a simple random variation, or
the normal course of the disorder. These same reasons support
similar results obtained in previous studies,36,39 in which the
control group also improved in some variables.

Apart from the variability in the techniques applied, the nature
and location of the structures where the technique is applied seems
to be important.50 In this way, the present study managed more
types and number of structures than most studies involving
combined protocols. In this regard, the inclusion of the neural
mobilization component may be other important mechanism to
reduce the mechanosensitivity of the TCN, but future studies are
needed to confirm its importance.

Study limitations

As limitations, our sample included mainly women, which may
affect the results. However, epidemiological studies have deter-
mined that women are most likely to suffer from any type of TTH
and even a risk factor for this pathology.51 Therefore, the present
study sample may refer to the most representative population
suffering from TTH. Other limitations refer to follow-up, which
may have been short if the chronic character of TTH is taken into
account. Another limitation of our study is the impossibility to
blind the physiotherapists with respect to the interventions that
they were applying.

With respect to the medication consumption, we highlight that
it mainly referred to the initial days of the intervention period in
the groups who received intervention protocols. In this regard, we
suggest the local effects of the techniques that could remain any
minimal inflammatory process as the main reason or even because
of any misunderstanding about the level of pain that patients
should feel. Conversely, in the control group the ibuprofen intake
occurred during the entire study period.

For future studies, it is recommended to increase the duration
of follow-up to identify the long-term effects of the treatment,
apart from including the neural mobilization techniques in com-
bination with other frequent treatments, such as manipulation or
even therapeutic exercise, to obtain the most effective clinical
approach to TTH.
Conclusions

A protocol combining soft tissue and neural mobilization tech-
niques is more effective in the management of patients with
Downloaded from ClinicalKey.com at Arc
For personal use only. No other uses without permission. C
FETTH and those with CTTH than does the application of these
techniques separately.
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patient diagnosis; Dra Maria Àngels Farreny Ballcells, MD, for
collaborating in data collection; Sra Petra Vidal Barcelo, PT, and
Sr Pau Mas Valens, PT, for collaborating in the coordination of
physical therapists who performed the interventions; and Hospital
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Supplemental Table S1 Individual percentage of improvement in

the frequency of crisis compared to baseline in patients of group A

Patient No. Post Post15days Post30days

1 0.0 20.0 0.0

2 20.0 0.0 0.0

3 28.6 28.6 14.3

4 �20.0 �10.0 �10.0

5 7.7 7.7 7.7

6 �33.3 0.0 �33.3

7 0.0 0.0 0.0

8 0.0 16.7 0.0

9 �25.0 0.0 �25.0

10 28.6 14.3 0.0

11 22.2 22.2 11.1

12 0.0 �20.0 0.0

13 11.1 22.2 33.3

14 27.3 18.2 27.3

15 10.0 0.0 10.0

16 28.6 14.3 28.6

17 �40.0 �20.0 0.0

18 0.0 25.0 0.0

19 �25.0 �25.0 �75.0

20 16.7 16.7 33.3

21 25.0 12.5 12.5

22 0.0 0.0 12.5

23 16.7 0.0 0.0

24 0.0 9.1 0.0

Abbreviations: Post, measurement 1h after the intervention period;

Post15days, measurement 15d after the intervention period; Post30days,

measurement 30d after the intervention period.

Supplemental Table S2 Individual percentageof improvement in

the frequency of crisis compared to baseline in patients of group B

Patient No. Post Post15days Post30days

1 36.4 45.5 36.4

2 60.0* 40.0 60.0*

3 71.4* 57.1* 57.1*

4 45.5 36.4 36.4

5 44.4 44.4 55.6

6 60.0* 60.0* 50.0*

7 41.7 50.0* 41.7

8 25.0 37.5 25.0

9 45.5 45.5 45.5

10 16.7 33.3 50.0*

11 20.0 40.0 40.0

12 66.7* 55.6* 55.6*

13 37.5 37.5 37.5

14 54.5* 54.5* 45.5

15 20.0 40.0 40.0

16 27.3 27.3 36.4

17 50.0* 37.5 25.0

18 55.6* 55.6* 66.7*

19 60.0* 40.0 60.0*

20 25.0 25.0 25.0

21 70.0* 60.0* 50.0*

22 36.4 45.5 45.5

23 42.9 57.1* 42.9

Abbreviations: Post, measurement 1h after the intervention period;

Post15days, measurement 15d after the intervention period; Post30days,

measurement 30d after the intervention period.

* Improvements that were �50%.
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Supplemental Table S4 Individual percentage of improvement

in the frequency of crisis compared to baseline in patients of group D

Patient No. Post Post15days Post30days

1 83.3* 66.7* 83.3*

2 62.5* 62.5* 62.5*

3 46.2 53.8* 61.5*

4 60.0* 60.0* 80.0*

5 62.5* 50.0* 50.0*

6 57.1* 42.9 57.1*

7 44.4 55.6* 55.6*

8 66.7* 66.7* 55.6*

9 66.7* 50.0* 66.7*

10 42.9 42.9 42.9

11 50.0* 50.0* 50.0*

12 71.4* 57.1* 57.1*

13 58.3* 50.0* 41.7

14 60.0* 40.0 60.0*

15 50.0* 66.7* 50.0*

16 41.7 41.7 50.0*

17 54.5* 45.5 36.4

18 62.5* 75.0* 62.5*

19 80.0* 80.0* 80.0*

20 50.0* 66.7* 83.3*

21 45.5 54.5* 45.5

22 50.0* 33.3 50.0*

23 75.0* 100.0* 100.0*

24 72.7* 72.7* 63.6*

25 44.4 55.6* 55.6*

Abbreviations: Post, measurement 1h after the intervention period;

Post15days, measurement 15d after the intervention period; Post30days,

measurement 30d after the intervention period.

* Improvements that were �50%.

Supplemental Table S3 Individual percentage of improvement in

the frequency of crisis compared to baseline in patients of group C

Patient No. Post Post15days Post30days

1 44.4 44.4 44.4

2 66.7* 33.3 16.7

3 30.0 40.0 40.0

4 50.0* 37.5 25.0

5 40.0 60.0* 80.0*

6 37.5 50.0* 50.0*

7 77.8* 55.6* 55.6*

8 80.0* 80.0* 60.0*

9 57.1* 57.1* 71.4*

10 36.4 36.4 45.5

11 85.7* 71.4* 57.1*

12 33.3 33.3 25.0

13 28.6 42.9 57.1*

14 50.0* 50.0* 50.0*

15 75.0* 75.0* 50.0*

16 25.0 33.3 33.3

17 85.7* 71.4* 85.7*

18 37.5 37.5 37.5

19 75.0* 50.0* 50.0*

20 54.5* 54.5* 54.5*

21 66.7* 33.3 33.3

22 22.2 33.3 22.2

23 27.3 36.4 45.5

24 46.2 38.5 46.2

Abbreviations: Post, measurement 1h after the intervention period;

Post15days, measurement 15d after the intervention period; Post30days,

measurement 30d after the intervention period.

* Improvements that were �50%.
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