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EFFECTIVENESS OF A TREATMENT INVOLVING SOFT TISSUE
TECHNIQUES AND/OR NEURAL MOBILIZATION TECHNIQUES IN THE
MANAGEMENT OF THE TENSION-TYPE HEADACHE: A RANDOMIZED

CONTROLLED TRIAL

ABSTRACT

Objective: To evaluate the effects of a protocol involvindt $ssue techniques and/or
Neural Mobilization Techniques in the managemenpaifents with Frequent episodic

tension-type headache (FETTH) and Chronic tengipa-headache (CTTH).

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

Setting: Rehabilitation area of Son Llatzer Hospital anddfinet Centre

Participants: Ninety-seven patients (78 women; 19 men) diagnogiégd FETTH or

CTTH, were randomly assigned to groups A, B, Cor D

Interventions: (A) placebo superficial massage; (B) soft tissehhiques; (C) neural

mobilization; (D) a combination of (B) and (C).

Main Outcomes M easures. The pressure pain threshold (PPT) in the tempuotedcles
(PPT,, PPL) and supraorbital region (PBT the frequency (Freq) and maximal
intensity (Int) of the pain crisis, and the pun¢iom using the Hit-6 questionnaire (Hit6)
were evaluated. All variables were assessed befrine end of the treatment and 15

days and 30 days post-intervention.

Results: Groups B, C, and D had an increase of PPT andwtien of Freq, Int, and

Hit-6 in all time-points after the intervention cpared to baseline and Group A (p <
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0.001 in all cases). Group D had the highest PRlUegaand the lowest values in Freq

and Hit-6 after the intervention.

Conclusions: The application of soft tissue techniques and adeorobilization in
FETTH or CTTH patients induces significant changegressure pain threshold, the
characteristics of the pain crisis, and its impattdaily life activities compared to the

application of these techniques as isolated intdives.

Keywords. tension-type headache; musculoskeletal manipulstieaoft tissue; nerve

tissue.

Abbreviations;

Tension-type headache: TTH

Frequent episodidension-type headache: FETTH

Chronic tension-type headache: CTTH

Neural mobilization techniques: NMT

Soft Tissue techniques: STT

Pressure pain threshold in the temporal muscles;, FP T,

Pressure pain threshold in supraorbital region:sPPT

Frequency: Freq

Maximal Intensity: Int

Hit-6 questionnaire: Hit6
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Trigeminal Caudal Nucleus: TCN

Evaluation before the beginning of the study: Pre

Evaluation one hour after the latest session: Post

Evaluation fifteen days later: Postl15days

Evaluation thirty days later: Post30days
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Introduction

Tension-type headache (TTH) is the most prevalennfof benign primary
headacht The prevalence for episodic TTH is 33.8% in aryaad 2.3% for chronic
TTH?, being TTH the second most prevalent pathologhéworld. These situations

make the TTH a shocking pathology in its social andnomic aspects

To explain the whole symptomatology, authors rébeperipheral sensitization
that involves myofascial pain in the cranio-cerVicausculature, as well as higher
mechanical sensitivity in the nerve trunk% However, as a consequence of the
continuous nociceptive afferents, previous studils® suggest a central sensitization
with an alteration in the processing and/or thebimdry mechanisms of pain that set the
chronic character of this pathology, being the &mgnal Caudal Nucleus (TCN) one of

the structures that can be sensitized

Despite the great impact of the TTH, studies te diatve not established the best
treatment to manage the symptomatof8gglthough previous studies reported benefits
of manual therapy by including soft tissue techexj(STT) to manage the myofascial
pain, these studies were often low-quality, makingdifficult to draw clear

conclusions®.

Neural mobilization techniques (NMT) intend to irape the adaptability,
reduce mecanosensitivity and activate analgesic hamsms by mechanically
stimulating the nerves with palpation, elongatiamd sliding®** In this regard,
previous studies have shown that increases in gehamosensitivivity may induce pain
with neuropathic, nociceptive and mixed charadies®' and increases in the muscle

contractiod® *® For this reason, the therapies that mechanissiigulate the nervous
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tissue could decrease the local mechanosensiaivmidyincrease the mechanic tolerance
as consequence of activating the central mecharo$mmsalgesia>** **° However, to
the current authors’ knowledge, no studies to dadéwe included this type of

intervention in the management of the TTH.

Based on these arguments, the present study amnadatyze the effects of a
protocol involving STT combined or not with NMT the management of patients with
Frequent episodic tension-type headache (FETTH)Gmonic tension-type headache
(CTTH). It was hypothesized that the combinatiomaoth therapies is more effective in
decreasing the sensitivity of the neuromusculosiiettructures and thus, improves the
central sensitization and chronic trend of thishpbigy, compared to the isolated

techniques.

Methods

Design

The present study refers to a randomized, doulekbtontrolled trial, with

four intervention groups.
Participants

Participants were recruited randomly from the |deaspital and other health

centers from the region.

Criteria for inclusion in this study were: patierged between 18 and 65
years and diagnosed with FETTH and CTTH with inseelapericranial tenderness on
manual palpation by neurologists according therha&onal classification of headache

disorderé..
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Criteria for exclusion in this study were: patientish impossibility of receiving
manual therapy; patients with previous physiothergpatment for their TTH; and
patients receiving pharmacologic prophylactic tmeait two months before beginning

the study.

Patients were told not to take medication unlessy thad an increase in
symptoms with a VAS value 6-7, then they could tdkgrofen 400mg, one or two

doses maximum to go through the crisis.

This study was performed between December 2013&amdh 2015 in the Local
Hospital and a private physiotherapy clinic. Befahe beginning of the study all
participants signed an informed consent, accortirthe declaration of Helsirféi The
study was approved by the Clinical Investigatiomi&l Committee of the Balearic

Island (CEI-IB)
Interventions

Six 15 minutes” sessions were applied to everyepatitwo the first week, two the
second week, and one more the third and the fouetks. The patients were randomly
assigned to group A (placebo superficial massag25)) group B (n=25: STT), group
C (n=25: NMT) or group D (n=25: combined treatmienblving soft tissue and NMT).
Epidat software v.4.0 was used to randomize thervention to each participant. The
randomization sequence was guarded by an indepeondiaborator who guaranteed
its concealment. Also, every intervention was kdiehdfor both participants and
evaluators, and the physiotherapists who appliedttbatment were blinded to the

objectives of the investigation.

Protocol: placebo superficial massage

6
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A physiotherapist applied a soft and superficiabsage, while patients were in
prone position. The physiotherapist used ultrasaeido minimize the skin stimulation
while performing multidirectional gliding in the dhacic region of the patients’ back,
without overstepping the D1 spinous process iniatairection. The protocol lasted 15

minutes.
Protocol: Soft tissue techniques

A physiotherapist expert in manual therapy trediegd muscles in the cranio-
cervical region. The protocol lasted 15 minuteseghminutes each pair of muscles).
Patients should not feel pain higher than two atiogrto the EVA scale (0-10). The
techniques were randomly included in the followarder: Sternocleidomastoid muscle,
Temporal muscle, Suboccipital musculature, Massetascle and Upper trapezius

muscle (Figure 1).

Protocol: Neural mobilization techniques

A physiotherapist expert in manual therapy perfarmiaree NMT, whose
performance was always mild, progressive, and sldve protocol lasted 15 minutes
(five minutes every mobilization). Patients shouldt feel pain higher than two
according to the EVA scale (0-10). The techniquesewincluded in the following

order:

- Mobilization in cranio-cervical flexion: the physh@rapist performed an
anterior rotation of the head, which stimulates tieninges’>. To increase the
mechanical stress in the nervous system, the paties asked to do a descent
and retropulsion of the shoulders, while graduaiktending both elbows

(Figure 2).
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- Lateral cervical sliding: based on the techniquscdbed by Elvey?* the
physiotherapist laterally slide the cervical regadrthe patient. The purpose of
this movement was to stimulate the brachial pleRetients were allowed to
move their shoulders. To increase the mechanicadsin the nervous system,
patients were asked to progressively extend tHboves, followed by forearm

supination and a dorsal flexion of the carpal angdrs (Figure 3).

- Opening the mouth in cranio-cervical flexion: thHeypiotherapist passively held
the cranio-cervical flexion with one hand, whileetlother hand opened the
mouth (passive-assisted). The opening of the miogteases the deformation of
the trigeminal nerve, mainly the mandibular brdichTo increase the
mechanical stress in the nervous system, patieats wasked to progressively
extend their elbows, followed by forearm supinataomd a dorsal flexion of the

carpal and fingers (Figure 4).
Protocol: Combined protocol: Soft tissue and NMT.

A physiotherapist expert in manual therapy perfatraecombination of both
protocols: soft tissue and NMT. The protocol lastEsl minutes. The techniques
included were the same as those added in the preyimtocols, however the duration
was shorter to adjust the total duration of thdgwol to 15 minutes and avoid skewing
this protocol’s effects: seven and a half minute8I®IT and seven and a half minutes

of STT.
Outcome measures

Frequency of the crisis: patients were given 15-days diaries. One diary was
given two weeks before the first session (pre-memsent?), another one after the

8
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fourth session (Post), another one after the sigfision (Posiyay9 and the last one 15
days after the sixth session (Rest9. The diary had to be filled every day in the

morning, afternoon and night to inform if they Hazhdache.

Maximal Intensity of the pain: patients informed about this variable according to
a Visual Analogical Scale (0: no pain; 10: maximgpain) placed in the diaries of
headache frequency. If they felt headache, whiledi this information in the diary,
they had to record the maximal intensity of thahpgzerceived during that crisis, using
the Visual Analogue Scale. As performed for thediency, it had to be recorded three
times every day (morning, afternoon and night). Tineximal intensity of pain was

obtained from the average of the three highestegaiin each diafy.

Pressure pain threshold (PPT): We used an electronic pressure algometer
Commander J-TECH with a stimulation surface areal ainf. The reliability and
validity have been proved previou&lyThe pressure pain threshold was analyzed in

three points:

- Temporal muscle (point 1) (PPTthree cm above the upper margin of the ear,

vertical to the ear carfal
- Temporal muscle (point 2) (PRTone cm in front of point*.

- Supraorbital nerve emerging (point 3) (BRPTit can be located between the

medial third and the middle third of the frontaniecedgé

The PPT was assessed three times in each poihtawitnterval of 30 seconds
of rest. To obtain the final measure, the higheat was discarded and the other two

trials in each point were averaded”*! This variable was evaluated before the
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beginning of the study (Pre), one hour after theslasession (Post), fifteen days later

(Posisdayg, and thirty days later (P@sdaysg.

Impact test-6 (Hit-6): its reliability has been shown in previous ststfie to
evaluate the impact of the headache on patiently lifa activities. Consists of 6 items
with 5 response options; never: 6 points, rarelypo$hts, sometimes: 10 points, very
often: 11 points, always: 13 points, with a totedre ranging from 36 to 78 poirits
This variable was evaluated before the beginninthefstudy (Pre), one hour after the

latest session (Post), 15 days later (Rasd, and 30 days later (P@&tay9-
Statistical analysis

The sample size calculation was performed with @@n.7.12 software for the
punctuation in the Hit-6 questionnaire becausdtapacity to evaluate the impact of
the headache on patients’ daily life activities] &s relationship with key aspects of the
symptomatology such as headache severity and yadliife®®. An alpha level of 0.05
and a desired power) of 80% with a bilateral contrast were assumedesEh
assumptions generated a sample size of at leapa2@Bipants per group to detect a
minimal difference of six between two groups anstandard deviation of 5.52. Losses

during the follow-up were estimated at 10%.

Demographic and clinical characteristics of theugis were compared with
one-way ANOVA for quantitative variables, and Chuared (x2) for categorical

variables.

Mixed-model repeated measures ANOVA was used tiergéne whether any
change in PPT, the frequency, and maximal intemsitiie crisis of pain, and the HIT-6
questionnaire is the result of interaction betwientype of intervention (no treatment,

10
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soft tissue treatment, neural mobilization treatthand combined treatment) and time.
Analysis included within-subject variables (the ¢imof measurement with four levels:
before, immediately after, 15 days and 30 daysr dfte intervention) and between-
subjects variables (the intervention with four lsvao treatment, soft tissue treatment,

neural mobilization treatment, and combined treatne

Cohen’s d was used to calculate and interpret ffectesize of the mean
differences. The effect size was rated as follesmsall (0.2 — 0.5), medium (0.5 — 0.8)

and large (> 0.8).

The percentage of individual patients achieving rompments equal to or
greater than 50% for every group was calculatedetermine the clinical relevance of

the improvements in the frequency of the crisis.

Results

Ninety-seven participants (78 women; 19 men) adgetb60 years (39.7 + 11.5
years; 25.0 + 3.2 kg/fhand diagnosed with TTH were included in this gt(ifable 1).
All the groups were comparable in the clinical amtdhropometric variables (p >0.05).

The flow diagram is presented in Figure 5.

The mixed model linear analysis revealed signifignoup*time interaction for
PPT in points 1, 2, and 3 (p <0.001), in which gati$ treated with NMT (group C), soft
tissue (group B), or the combination (group D), engnced an increase of 41.7% (d =
0.79), 48.6% (d = 0.71), and 63.5% (d = 0.91), eeipely, compared to baseline in
PPT1, 44.8% (d = 0.73), 54.0 (d = 0.80), and 63(d% 0.97) in PPT2, respectively,
and 63.0% (d = 0.86), 48.6% (d = 0.72), and 67.8% (0.90) in PPT3, respectively (p
<0.001). The between-group differences showed ttlatcontrol group (group A) had

statistically significant lower values in all pastervention measurements compared to
11
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the rest of the groups (p <0.001). Also, in PRMd PPT, the patients treated with the
combined protocol (group D) experienced a signifidgacrease compared to the rest of
the groups by the Post, Pgslys and Posbdaystime points (p <0.001) (Table 2). No

difference in PPT was found only respect to grougr Broup C (p>0.05 in all cases).

The mixed model linear analysis revealed signifigmoup*time interaction for
frequency and maximal intensity of the crisis ofnpg <0.001), in which patients
treated with NMT (group C), STT (group B), and tt@mbined protocol (group D),
experienced a maximum reduction of 45.2% (d = 17)5% (d = 2.1), and 57.2% (d =
2.1), respectively, compared to baseline measuresmerfrequency (p <0.001) and a
maximum reduction of 37.2% (d = 1.6), 30.0% (d 9)l.and 43.6% (d = 2.2),
respectively, compared to baseline in maximal isitgnThe between-group differences
showed that the control group had higher valuefegfuency and maximal intensity
compared to the rest of the groups in all the pastvention measurements (p <0.001)
and the group receiving the combined treatment $tatistically significant lower
values compared to the soft tissue treatment gfpu®.01) (Table 3). Participants who
received the sham intervention (group A) also shibaignificant differences compared
to the baseline in frequency, with a reduction 6 (d = 0.2), and maximal intensity,
with a reduction of 4.1% (d = 0.2) (p >0.05). Ndfelience in frequency, maximal

intensity or Hit-6 was found only respect to graligp>0.05 in all cases).

Additional analysis to calculate the percentagendividual improvements in
frequency of crisis showed that 13 from group Bpa4ticipants from group C, and 24
participants from group D achieved improvementsakdqui or greater than 50% in the
frequency of crisis after the intervention. No papant from group 1 achieved 50% of

improvements in the frequency of the crisis.

12
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Table 3 also shows that the mixed model linearysmalrevealed significant
group*time interaction for punctuation in the impagpestionnaire (p <0.001), with
subjects receiving STT (group B), NMT (group C),tbe combined treatment (group
D) experiencing a maximum reduction of 13.1% (d .48}, 13.5% (d = 1.48), and
16.3% (d = 1.57), respectively, compared to basehmeasurements. Furthermore,
participants who received the sham interventiom alsowed significant differences,
with a reduction of 4.7% (d = 0.53) compared to llaseline (p <0.05). The between-
group differences showed that the control group (&d statistically significant lower

values than the rest of the groups in all the pastvention measurements (p <0.001).

Out of the twenty-one participants who took medaain their crisis episodes
during the study period, nine belonged to controlg, three to the NMT group, five to
the STT group, and four to the combined protocaugr All of these twenty-one
patients took medication just once during the stuslcept four participants in the
control group, who took medication during two @igB subjects) or three crisis (1

subject).

Discussion

The main finding of the present study was that fewgeks of treatment,
combined or not, of soft tissue and NMT, is effeetin improving the pressure pain
threshold in the head region, maximal intensity &meduency of the pain crisis, and
Hit-6 of the TTH patients. However, results showkdt the combined treatment is a
more effective option in the management of the TthEn these techniques applied
separately. These findings support previous stutii@sdetermined the combination of
SST and mobilization techniques as the best optionanage TTH patientsand other

types of headach®s In this regard, the NMT combined with SST stintega the

13
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peripheral and central receptors, producing anraot®n of the mechanic and
neurophysiologic factors that could lead to improeats in the mechanosensitivity of

these structures and thus, a reduction in thelpaé of patients with TTEf.

In contrast with previous studi@8® a neural mobilization component to the
mobilizations was included due to the NMT’ ability activate inhibitory mechanisms

that modulate the mechanosensitivity of the neuszmioskeletal tissué&s* +2°

In this regard, the most extended theory aboutTifd refers to a peripheral
process for the episodic TTH, in which one or moearomusculoskeletal structures are
sensitized and send nociceptive inputs to the akntervous systef!: *X This
nociceptive inputs from trigeminal nerve and crareovical muscles are integrated in
the TCN?, whose continuous stimulation will sensitize tH@N\rand the central nervous

systen 434¢

Therefore, mechanical stimulation of the neuromlosieletal tissues, that send
their inputs to the TCN, could decrease these eptive inputs and thus the
nociceptive information to the central nervous egst Also, this stimulation would
activate the inhibitory mechanisms, normalizing #@N. Also, the decrease of the
mechanosensitivity of the nervous tissue can rethieenuscle responses, which intend
to protect the nerve tissue against tension andrhattion stimulus due to the

movement> ¢

Previous studies report clinical relevance of thmdihgs when frequency
reduction reaches 5% Therefore, it is important to highlight the numioé subjects
who achieved a reduction equal or greater than B0f#te frequency of crisis in any of
the post-intervention measurements, where grouadthe higher number with 24/25

subjects and group A the lower with 0/24 subjelttsaust be also taken into account
14
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324

the large effect size and the 57% reduction shawthe frequency of the crisis in
patients receiving the combined protocol, in casttwith the 47% and 45% obtained in
patients who received soft tissue and NMT separatespectively. Despite the fact that
groups receiving the techniques separately didesath clinical significance according
to previous studié$ they equaled and even overcame the reduction0%§ that is
normally achieved thanks to pharmacologic treatffieSimilar results were found in
Hit-6 questionnaire, where previous studies repbtteat the reduction should reach
eight points to be clinically relevdfit In the present study, the groups receiving the
NMT or STT separately reached eight points on thpact questionnaire, while the

combined treatment group experienced a reducti@8points.

Improvements were found even in the control grouprariables such as the
frequency of the crisis and Hit-6, although witkdesignificant differences and small
effect sizes. These improvements could be explaingdthe observational effect
(patients being observed in strict investigationaymeport better outcomes), the
placebo effect, a simple random variation or themad course of the disorder. These
same reasons support similar results obtained ewiqus studies where the control

group also improved in some variatfes®

Apart from the variability of the techniques apgliehe nature and location of
the structures where the treatment is applied seerbs importarif. In this way, the
current study managed more types and number aftstas than most studies involving
combined protocols. In this regard, the inclussdrthe neural mobilization component
may be other important mechanism to reduce the amadensitivity of the TCN, but

future studies are needed to confirm its importance

15



325

326

327

328

329

330

331

332

333

334

335

336

337

338

339

340

341

342

343

344

345

346

347

Sudy limitation

As limitations, our sample included mainly womerjieth may influence the
results. However, epidemiologic studies have datexthwomen are the more prevalent
population to suffer any type of tensional-type dae and even a risk factor for this
pathology”. Therefore, the present study sample may reféhéomost representative
population suffering TTH. Other limitations refer the follow-up, which may have
been short if taking into account the chronic cbtmaof the TTH. Another limitation of
our study is the impossibility to blind to the plotherapists with respect to the

interventions that they were applying.

With respect to the medication consumption, we liggh that it mainly referred
to the initial days of the intervention period imetgroups who received intervention
protocols. In this regard, we suggest the locaa$ of the techniques that could remain
any minimal inflammatory process as main reasoeyen due to any misunderstanding
about the level of pain that the patients shouddl f€onversely, on the control group the

ibuprofen intake happened during the whole peritth® study.

For future studies, it is recommended to increageduration of follow-up to
identify the long-term effects of the treatmentampfrom including the NMT in
combination with other frequent treatments, sucimasipulation or even therapeutic

exercise, to obtain the most effective clinical raggh to the TTH.

Conclusions

A protocol combining soft tissue and NMT is moréefive in the management

of FETTH and CTTH patients than the applicatiothafse techniques separately.
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494 FIGURE LEGEND

495  Figure 1. Soft tissue techniques: (A) Sternocleidomastoi®), Upper trapezius, (C)

496  Temporal, (D) Masseter.

497  Figure 2. Progression of the mobilization in cranio-cervittekion.

498  Figure 3. Progression of the lateral cervical sliding.

499  Figure4. Opening the mouth in cranio-cervical flexion.

500 Figure5. Flow diagram.

501

502

503
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Appendix 1. Improvements in individual patients for the frequency of crisis.
Those improvements equal to or greater than 50% are showed in red colour.

Improvement in the frequency of
crisis compared to baseline (%)

Subject Group A Post POSt154ays 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 1.7 1.7 1.7
#6 -33.3 0.0 -33.3
# 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 22.2 111
#12 0.0 -20.0 0.0
#13 111 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 25.0 125 125
#22 0.0 0.0 125
#23 16.7 0.0 0.0
#24 0.0 9.1 0.0

Table 1. Individua percentage of improvement in the frequency of crisis compared to
baseline in subjects of group A.



Improvement in the frequency of
crisis compared to baseline (%)

Subject Group B Post POSt 154ays POSt30days

#1 36.4 45.5 36.4
#2 60.0 40.0 60.0
#3 714 57.1 57.1
#4 45.5 36.4 36.4
#5 44.4 44.4 55.6
#H6 60.0 60.0 50.0
#1 41.7 50.0 41.7
#8 25.0 375 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
#13 375 375 375
#14 54.5 94.5 45.5
#15 20.0 40.0 40.0
#16 27.3 27.3 36.4
#17 50.0 375 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

Table 2. Individua percentage of improvement in the frequency of crisis compared to
baseline in subjects of group A.



Improvement in the frequency of crisis
compared to baseline (%)

Subject Group C Post POSt154ays POSt30days
#1 44.4 444 44.4
#2 66.7 333 16.7
#3 30.0 40.0 40.0
#4 50.0 375 25.0
#5 40.0 60.0 80.0
#6 375 50.0 50.0
#7 77.8 55.6 55.6
#8 80.0 80.0 60.0
#9 57.1 57.1 714
#10 36.4 36.4 45.5
#11 85.7 71.4 57.1
#12 333 333 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 85.7 714 85.7
#18 375 375 375
#19 75.0 50.0 50.0
#20 54.5 54.5 54.5
#21 66.7 333 333
#22 22.2 33.3 22.2
#23 27.3 36.4 45.5
#24 46.2 38.5 46.2

Table 3. Individua percentage of improvement in the frequency of crisis compared to
baseline in subjects of group A.



Improvement in the frequency of crisis
compared to baseline (%)

Subject Group D Post POSt154ays 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 57.1 429 57.1
#1 44.4 55.6 55.6
#8 66.7 66.7 55.6
#9 66.7 50.0 66.7
#10 429 42.9 429
#11 50.0 50.0 50.0
#12 714 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 94.5 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

Table 4. Individua percentage of improvement in the frequency of crisis compared to
baseline in subjects of group A.



) Group A Group B Group C Group D
Variable
(n=24) (n=23) (n=25) (n=25)
Mean = SD Mean = SD Mean = SD Mean = SD
Women 20 17 20 21
Gender
Men 4 6 5 4
FETTH
TTH 14 15 14 13
CTTH 10 8 11 12
Age (y) 40.5+12.0 38.1+109 394+11.0 408+12.1
Height (m) 1.70 £ 0.07 1.66 £ 0.01 1.64 £ 0.08 1+8R06
Weight (kg) 69.2+10.2 68.2+11.8 67.9+121 663+7.8
BMI (kg/m?) 25.3+3.0 24.7+3.4 25.1+3.3 24.9+3.0

Group A = no treatment; Group B = soft-tissue tmeait; Group C = neural mobilization
treatment; Group D = combined treatment; BM| = Boayss index; SD = Standard Deviation.

Table 1. Anthropometric characteristics of participants.



) Group A Group B Group C Group D
Variable
(n=24) (n=23) (n=25) (n=25)
Mean = DE Mean = DE Mean = DE Mean = DE
Pre 1.9+0.3 21+04 2.0+0.3 2.0+0.4
PPT, Post 2.0+ 0.4* 3.1+0.4¥% 2.9+0.3¥ 3.2+ 0.4¥%
(kg/cn) POStsdays 2.0+0.4* 3.1+ 0.4¥%# 2.9+0.4¥% 3.2+0.4¥%
POStodays 1.9+0.4* 3.0+ 0.4¥% 2.9+ 0.4¥% 3.2+ 0.4%
Pre 1.8+0.3 19+04 19+04 2.0+0.3
PPT, Post 1.8 +0.4* 2.9+0.5¥ 2.8 +0.4¥% 3.3+0.3%
(kg/cn?) POStsdays 1.8 +0.4* 2.9+0.5¥ 2.8+0.4¥ 3.3+0.4%
POStodays 1.8+0.4* 2.8 +0.5¥ 2.8 +0.4¥ 3.3+0.4%
Pre 1.0+0.3* 1.1+0.3 1.0+0.3 1.2+0.3
PPT; Post 1.0+0.3* 1.6 £0.3¥ 1.6 +0.3¥ 2.0+ 0.4%¥
(kg/cn) POStsdays 1.0+0.3* 1.6 +0.3¥ 1.6 £0.3¥ 2.0 £ 0.4%¥
POStodays 1.0+0.3* 1.6 +0.3¥ 1.6 +0.3¥ 2.0+ 0.4%¥

Pre = measurement previous the intervention peRodt = measurement one hour after the interveptisiod;

Posisqays = measurement fifteen days after intervention quBriPosiyeays = measurement thirty after the
intervention period; Group A = no treatment; GroBp= soft-tissue treatment; Group C = neurodynamic
treatment; Group D = combined treatment; PBTPressure pain threshold in point 1 of the teraporuscle;
PPT, = pressure pain threshold in the point 2 of thaperal muscle; PPT= Pressure pain threshold in the
supraorbital region; * = differences compared ® ttbst of the groups p < 0.001; ¥ = differencespamed to the
baseline measurement p < 0.001; #= differences amedpo the previous measurement p < 0.01.

Table 2. Values of the pressure pain threshold test irththee points.



) Group A Group B Group C Group D
Variable
(n=24) (n=23) (n=25) (n=25)
Mean + DE Mean + DE Mean + DE Mean + DE
Pre 72+27 8.6+2.3 7.9+27 8.0+26
Frequency Post 6.7 + 2.5 47 +1.7¥ 42 +1.7% 3.5 + 1y7¥
(d/15 days) POStsdays 6.9 + 2.5%¢ 47 +1.4% 43+2.2% 3.5+ 1.7%
POStodays 6.8 + 2.3* 48 +1.7% 43 +2.2% 3.4+ 1.9¥
Pre 56+1.1 44+1.1 5.7+0.8 5.1+1.0
Intensity Post 5.4 + 1.2%¢ 2.8+ 1.0¥ 4.0 +1.0¥ 2.9+1.0¥
(0-10 points) POStsdays 5.4 + 1.0%¥ 2.8 +0.8¥% 4.0 0.9¥ 2.9+ 1.0¥
POStodays 5.4+ 1.1%¢ 2.8+ 1.0¥ 4.1 +0.9% 3.0+1.1¥
Pre 60.0+5.9 60.8+5.7 59.0 +5.3 59.7+ 6.0
Hit6 Post 57.2+45%  52.8+5.1¥ 51.0 + 5.5¥ 50.02¥6.
(36-78 POStsdays 575+4.8% 529+47¥ 51.8+52¥  50.0+5.7¥
points) POStodays 57.7 + 5.5%¢ 52.9 +5.1¥ 51.7 + 5.4¥ 50.3 + 5.4¥

Pre = measurement previous the intervention pefadf = measurement one hour after the intervention
period; Postgays= measurement fifteen days after interventionquerPosfogays = measurement thirty
after the intervention period; Group A = no treattméroup B = soft-tissue treatment; Group C = aéur
mobilization treatment; Group D = combined treattndl5 days = days with pain every 15 days; Hit6 =
Impact Hit-6 questionnaire; * = differences comphte the rest of the groups p < 0.001; ¥ = diffeemn
compared to the baseline measurement p < 0.00Mifferences compared to the previous measurement
p < 0.001)y = differences compared to group B p < 0.01.

Table 3. Values of the frequency and intensity of the sris pain and punctuation in

the Impact Hit-6 questionnaire.
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