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Introduction: AHT (arterial hypertension) is a chronic
disease, characterised by a continual rise in blood pressure.
In recent years, in osteopathy, attempts have been made
to analyse the causes of AHT, to find safe techniques for
treating patients with AHT and to obtain positive results
in changes to blood pressure after applying the different
techniques.

Objectives: to analyse the effectiveness of the muscle energy
technique (MET), applied to the C7 segment in patients
with hypertension in terms of changes in blood pressure. To
analyse whether the muscle energy technique applied to the
C7 segment in patients with arterial hypertension is safe.

Materials and Methods: Randomized clinical trial (RCT),
experimental, blinded and controlled. Sixty one (n=61)
patients with hypertension were randomly distributed
into two groups: an experimental group (n=31) and a
control group (n=30). An initial assessment (pre-inter-
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vention) and a final assessment (post-intervention) were
carried out, analysing changes in systolic blood pressure
(SBP) and diastolic blood pressure (DBP) in patients with
hypertension. The tests previously used were the Mitchell,
Jackson and Klein tests. The intervention technique used
for the study was the muscle energy technique, applied to
the spinal segment C7-T1 for spinal somatic dysfunctions.

Results: No significant differences in variations in SBP or
DBP were found between the subjects in the control group
and the experimental group for any of the four variables,
measuring improvements in blood pressure.

Conclusions: The muscle energy technique is a safe tech-
nique to apply to the C7-T1 vertebral segment in patients
with hypertension.
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Different authors have studied the benefits or the lack of
contraindications of osteopathic techniques applied to
different areas of the body and difterent pathologies and

obtained positive results.

Bosci! studied the absence of contraindications for a cervical
manipulation with a thrust, applied to C7-T1 in patients
with heart disease. He also found no contraindication for
a global hemodynamic manoeuvre, applied to patients with
essential arterial hypertension (AHT). In fact, heart rate
(HR) dropped, which is a significant result for patients
with hypertension who tend to have a high HR.

Having established the lack of contraindications, it would
be interesting to read studies with positive results, where
blood pressure (BP) and/ or HR decreased after applying
osteopathic techniques to different areas of the body, such
as the cervical spine. Irvin Korr®, has explained the benefits
of manipulating cervical vertebrae, given that somatic dys-
functions in the vertebrae can cause central sensitization.
According to this model, somatic dysfunctions are mainly
caused by proprioceptors, primarily neuromuscular spindles
(NMS). This is because they are sensitive to muscle stress
and they are receptors, which do not adapt when being
stimulated mechanically and which act specifically on the
joints around the dysfunctioning spinal segment’, which
can irritate the organ innervated remotely?®.

This concept is supported by Mcknight and Boer®, who

showed that manipulating the spine reduces blood pressure.

In 2010, Santiago Gémez Castro carried out a literature
review and found that a common symptom among patients
with primary AHT was increased sympathetic activity
and a partial loss of joint stability, which can affect blood
pressure and AHT. He observed the evident effectiveness
of upper cervical spine manipulations in correcting this
joint instability and restoring the balance of the autonomic
nervous system and therefore its effectiveness in treating

certain types of AHT®.

Manipulating a segment of the spine has also been shown
to reduce both HR and systolic blood pressure in indi-
viduals presenting with stage 1 or 2 AHT, according to
the Seventh Report of the Joint National Committee on
Prevention, Detection, Evaluation, and Treatment of High

Blood Pressure (JNC 7). Therefore, Chiropraxis (spinal

manipulation) seems to play a significant role, at least in
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the short term, in managing essential AHT in patients
presenting with stage 1 or 2 hypertension, given that there
is no contraindication for patients with hypertension.

Rychlicilva'® described the relationship between Coronary
Heart Disease and musculoskeletal dysfunctions in T3-T4.
Other authors have carried out studies, measuring changes
in BP and HR after performing reflexotherapy on the feet.
'The patients' HR decreased, which could be attributed to
increased relaxation, experienced as a result of applying the
technique, but there were no changes in systemic blood pres-
sure'’. Benito VL' observed a decrease in SBP in patients
with hypertension after applying pressure (6mm) onto the
projection of the aortic valve for 90 seconds. There have also
been studies showing that manipulation of the craniocervical
junction is associated with an improvement in peripheral
pathologies such as a temporomandibular dysfunction, due
to the anatomic-nervous relationship. This study supports
the use of craniocervical junction manipulation to improve
mouth opening for patients with temporomandibular joint
dysfunctions®. Caparosi* demonstrated that homeostasis can
be regulated by manipulating the craniocervical junction.

Having reviewed these scientific studies, it would be in-
teresting to apply the muscle energy technique (MET) to
the C7-T1 segment in patients with hypertension to try
to have a positive effect on AHT. This would be especia-
lly interesting as AHT is one of the most prevalent risk
factors for cardiovascular disease in the world'*'¢ and is a
serious public health issue'”". Furthermore, it has a high
cerebrovascular, cardiovascular and renal morbidity and
mortality'. It is also closely related to diabetes mellitus
(DM) with 80% of patients also presenting with AHT™ %

To determine whether it is safe to applying the MET to
the C7-T1 segment in patients with AHT. To analyse
whether the MET applied to the C7-T1 segment affects
SBP and DBP the patients' left and right arms
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Study Design

A longitudinal, randomised, experimental, controlled tri-
ple-blinded clinical trial with an intervention.

Three examiners participated in the study, allowing us to
blind the assessor so that they would not know which group
the patient they were testing belonged to. We carried out
the Mitchell Test, the Klein Test and the Jackson Test on
all of the patients and measured their SBP and DBP in

the right and left arm pre and post-intervention.

The patients did not know whether they belonged to the
experimental group or the control group. They were told
that they were participating in a study, applying a technique
to either the shoulders or the cervical spine to see how it
affected the cardiovascular parameters being measured. But
they were not told which technique was being applied to
the experimental group and which technique was being
applied to the control group.

The statistical data analyst was not told the objectives of
the study.

Measuring Devices

Measuring blood pressure. Blood pressure is taken before
and after the intervention using the OMRON ELITE
PLUS Blood Pressure Monitor (Elite Plus, OMRON,

Kyoto, Japan)™.
Sampling and Sample Size

We used non-probability sampling for the study, selecting
a sample from patients who had been assessed for eligibi-
lity: who met the selection criteria and who consented to
participating in the study.

We calculated the required sample size, using the Granmo
software programme, version 7.12 (Granmo, IMIM Hospital
del Mar, Barcelona, Spain) to compare two independent
means from a previous pilot study, accepting an alpha risk
of 5% («=0.05) and a beta risk 0f 20% ($=0.2) in a bilateral
contrast. We concluded that we needed 27 subjects in the
first group and 27 subjects in the second group in order
to be able to detect a difference in heart rate between the
groups equal to or higher than 9.5% (0.095).

The common standard deviation was 12% (0.12). Loss to
follow-up was estimated to be 5% (0.05) and the statisti-
cal power (1- B) was estimated to be 80% (0.8). For that
reason, we selected 61 patients in total, distributed into
two groups of 30 and 31 patients respectively. There was
no loss to follow-up.

Subjects

The study population was 61 patients (n=61). They were
divided into two groups: An experimental group (n=31), who
received the MET on C7, depending on the dysfunction
each patient presented with. And a control group (n=30),
who received a placebo technique.

Randomisation

The distribution of the patients into the two groups was
randomised, using the software provided on the indepen-
dent website randomized.com?*. To recruit patients, we
selected two Physiotherapy Centres located in Badajoz
and Albuquerque. All participating patients were required
to meet the following selection criteria:

Patients over the age of 18 with hypertension and with
a positive Mitchell's Test*>?, who have been diagnosed
with AHT,in line with the criteria outlined in the Spanish
Guideline for Hypertension (SGH)* were included in
the study. The SGH criteria states that the patient should
have been diagnosed with AHT at least 6 months before
inclusion in the study?®*?’ and should have been taking
stable antihypertensive medication for at least the last three
months. Finally, to be included in the study, subjects were
required to sign an informed consent form.

Patients with severe hypertension (BP > 180/100mm hg)
at the time of the examination®, patients who have suffered
any pathology with contraindications for the muscle energy
technique applied to the cervical or thoracic spine®, patients
diagnosed with hypertension less than 6 months before the
study?, patients with secondary AHTT, a terminal illness® and
patients who have been taking hypertensive medication for
less than three months® were all excluded from the study.
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CONSORT Flow Diagram?** for reporting randomised studies.
Evaluation

Prior to the assessment and the intervention, another assessor
collects the data in a file designed for the study and the
patient signs an informed consent form, giving permission
for their data to be used confidentially, in accordance with
the Data Protection Law®*The assessor explains to the
patient what the study will involve. Finally, the assessor
measures and weighs the patients, who is wearing no shoes

and light clothing.

In order to minimise bias, the assessors undergo a reliabi-
lity assessment before the study, which involves taking a
sample population of 15-20 people. Three assessors then
carried out the proposed tests (blood pressure, Mitchell's
test) three times on each patient at different times®.

From Mitchell's test, we found moderate (0.4 > k < 0.6)
and good (0.6 > k < 0.8) agreement between the assessors
(inter-rater kappa coeficient; ¥ table 1), which supports the
reliability of the diagnostic test, which corresponds with
other studies that validate the test**. We also found good
(0.6 > k < 0.8) and very good (k > 0.8) agreement between
the results obtained from the repeated tests carried out
by each assessor (inter-rater kappa coefficient; § table 1),
which supports the reliability of the assessors, as confirmed
by the Mitchell's mobility tests. Based on this, we selected

the most reliable assessor for our study.
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ASSESSOR
ASSESSOR A B C
K P-VALUE P-VALUE K P-VALUE
A 0,793§ P<0,001* 0,612% 0,010* 0,579+ 0,027*
B 0,612% 0,010* 0,802§ P<0,001* 0,586+ 0,002*
C 0,579% 0,027* 0,586% 0,002* 0,837§ P<0,001*

Reliability Analysis for Assessors A, B and C

A: Assessor 1; B: Assessor 2; C: Assessor 3; k: kappa index; P-value: statistical significance; § inter-rater kappa;

1 inter-rater kappa.

Tests carried out on both groups

Prior to the intervention, we carried the Mitchell Test?>3¢,
followed by the Jackson Test*”*, the Klein Test**” and a
blood pressure test. Blood pressure was taken before and
after the intervention using the OMRON ELITE PLUS
Blood Pressure Monitor (Elite Plus, OMRON, Kyoto,

Japan)*.
Intervention

The intervention received by the experimental group was
the muscle energy technique, applied to C7-T1%>31. The
control group received a placebo technique. The examiner
placed the patient in the supine position and sat at the
patient's head. The examiner placed their hands lightly
on the patient's shoulders for 30 seconds, producing no
clinical effect.

Statistical Analysis

We carried out a descriptive analysis of the quantitative
variables, calculating the mean, median, standard deviation
and the 25th and 75th percentiles. We used the Kolmogo-
rov-Smirnov test to analyse whether or not the distribution
of the variables was normal. We used the chi-squared and
the student's T-test to check the homogeneity of variance
in the groups and to establish whether there were any sig-
nificant differences between the variables. We then carried
out intra-group inter-group comparisons, measuring systolic
and diastolic blood pressure (pre and post-intervention)
and finally a multivariate analysis to assess whether any
changes in blood pressure were related to extrinsic or in-
trinsic factors. All tests were carried out using the statistics

programme PASW Statistics 18 for Windows.

Descriptive statistics and normality tests

We used the normality test to check that all of the variables
used in the study followed a normal distribution (table 2).

Intra-group analysis

We analysed four variables to assess whether or not the
muscle energy technique applied to C7 would produce any
changes in blood pressure. There were no differences in any
of the four variables measured in the control group patients
before and after the experimental manipulation (table 3).

When we analysed changes in blood pressure caused by
applying the muscle energy technique to C7 in the patients
in the experimental group, we observed a significant reduc-
tion in systolic blood pressure in the right arm after the
experimental manipulation. We also observed a reduction
in systolic blood pressure in the left arm, diastolic blood
pressure in the left arm and diastolic blood pressure in
the right arm but these variations were not statistically
significant (table 4).

Inter-group analysis

No significant differences in variations in SBP or DBP were
found between the subjects in the control group and the
experimental group for any of the four variables (table 5).

Multivariate analysis

We used the SBP results obtained from the field study
carried out on the 31 patients who received the MET
on C7 (experimental group) and completed a secondary



analysis, using IMPROVEMENTS IN SBP IN THE RI-
GHT ARM as the dependent variable, analysing whether
changes in SBP in patients with arterial hypertension after
receiving the muscle energy technique on C7 were linked
to intrinsic factors (gender, age) and/ or extrinsic factors
(BMI). We used the General Linear Model (GLM) to
analyse whether any of the independent variables studied
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(gender, age, BMI) significantly influenced the reduction
in SBP observed in the right arm. For this multivariate
model, we used variation in systolic blood pressure in the
right arm (IMPROVEMENTS IN SBP INTHE RIGHT
ARM) as the dependent variable and we used gender,
age and BMI as the independent variables (explanatory
variables) (table 6).

MEAN | MEDIAN %2‘3,?,3’?33 PERCENTILE | PERCENTILE | 7 | p-vALUE
AGE 64,61 64,00 10,30 56,50 7100 | 0532| 0940
WEIGHT 7899 | 77,50 16,34 68,60 89,25 | 0645 | 04800
HEIGHT 159,79 | 159,00 9,30 152,50 167,00 | 0,722 | 0675
PRE_SBP L ARM | 140,89 | 143,00 19,11 127,50 15200 | 0630 | 0823
POST_SBP_L_ARM | 141,15 | 141,00 19,85 126,00 15500 | 0311 | 1,000
PRE_DBP_L_ ARM | 80,79 | 80,00 11,30 74,00 83,00 | 0,604 | 0,858
POST DBP_I_ARM | 81,13 | 81,00 12,68 72,00 89,50 | o488 | 0971
PRE_SBP_R_ARM | 143,15 | 143,00 19,07 129,00 157,00 | 0495 | 0967
POST_SBP_R_ARM | 141,67 | 140,00 011 125,50 15400 | 0,498 | 0,965
PRE_DBP_ R ARM | 8148 | 82,00 11,22 74,00 88,50 | 0,506 | 0,960
POST DBP_R_ARM | 80,41 79,00 11,73 71,50 8300 | 0591 | 0876

Table 2. Descriptive statistics and Kolmogorov-Smirnov normality test used for the quantitative variables of this study: Age (years),
Weight (kg), Height (cm), PRE_SBP_L_ARM (pre-intervention systolic blood pressure in the left arm; mmHg), POST_SB-
P_L_ARM (post-intervention systolic blood pressure in the left arm; mmHg), PRE_DBP_L_ARM (pre-intervention diastolic blood
pressure in the left arm; mmHg), POST_DBP_L_ARM (post-intervention diastolic blood pressure in the left arm; mmHg), PRE_SB-
P_R_ARM (pre-intervention systolic blood pressure in the right arm; mmHg), POST_SBP_R_ARM (post-intervention systolic blood
pressure in the right arm; mmHg), PRE_DBP_R_ARM (pre-intervention diastolic blood pressure in the right arm; mmHg), POST_
DBP_R_ARM (post-intervention diastolic blood pressure in the right arm; mmHg). The sample size was 61 patients for all variables.
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STANDARD
MEAN N e T P-VALUE

PRE_SBP_L._ARM 145,20 30 19,72
1,174 0,250

POST_SBP_L,_ARM 146,87 30 21,35

PRE_DBP_L_ARM 83,23 30 12,42
-0,948 0,351

POST DBP_I._ARM 84,30 30 12,39

PRE_SBP_R_ARM 144,80 30 21,69
-0,218 0,829

POST_SBP_R_ARM 145,60 30 26,01

PRE_DBP_R_ARM 83,07 30 12,01
0,263 0,795

POST_DBP_R_ARM 82,57 30 13,58

Table 3. Descriptive statistics and student's T-test for paired data, analysing variation in the four variables studied in the patients
in the control group. PRE_SBP_L._ARM (pre-intervention systolic blood pressure in the left arm; mmHg), POST_SBP_L_ARM
(post-intervention systolic blood pressure in the left arm; mmHg), PRE_DBP_I,_ARM (pre-intervention diastolic blood pressure in
the left arm; mmHg), POST_DBP_L_ARM (post-intervention diastolic blood pressure in the left arm; mmHg), PRE_SBP_R_ARM
(pre-intervention systolic blood pressure in the right arm; mmHg), POST_SBP_R_ARM (post-intervention systolic blood pressure
in the right arm; mmHg), PRE_DBP_R_ARM (pre-intervention diastolic blood pressure in the right arm; mmHg), POST_DBP_R_
ARM (post-intervention diastolic blood pressure in the right arm; mmHg).

STANDARD
MEAN N e T P-VALUE
PRE_SBP L ARM 136,71 31 17,84
0,625 0,537
POST SBP L ARM 135,61 31 16,83
PRE DBP L ARM 78,42 31 9,73
0,208 0,837
POST DBP L _ARM 78,06 31 12,39
PRE_SBP R_ARM 141,55 31 16,34
2,339 0,026 *
POST SBP R_ARM 137,87 31 17,14
PRE DBP R_ARM 79,94 31 10,36
1,216 0,233
POST DBP R _ARM 78,32 31 9,37

Table 4. Descriptive statistics and student's T-test for paired data, analysing variation in the four variables studied in the patients in
the experimental group. PRE_SBP_L._ARM (pre-intervention systolic blood pressure in the left arm; mmHg), POST SBP L. ARM
(post-intervention systolic blood pressure in the left arm; mmHg), PRE_DBP_L_ARM (pre-intervention diastolic blood pressure in

the left arm; mmHg), POST _DBP_L_ARM (post-intervention diastolic blood pressure in the left arm; mmHg), PRE_ SBP_R ARM
(pre-intervention systolic blood pressure in the right arm; mmHg), POST_SBP_R_ARM (post-intervention systolic blood pressure in
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the right arm; mmHg), PRE_DBP_R_ARM (pre-intervention diastolic blood pressure in the right arm; mmHg), POST DBP_R_ARM
(post-intervention diastolic blood pressure in the right arm; mmHg). * Significance level < 0.05

STANDARD
N MEAN DEVIATION T P-VALUE

LEFT 1,219 0,228
Experimental 31 -1,097 9,772

RIGHT 0,690 0,493
Experimental 31 -0,355 9,510
IMPROVEMENT DBP Control 30 0,800 20,106

LEFT B 1,134 0,261
Experimental 31 -3,677 8,754

RIGHT 0,483 0,631
Experimental 31 -1,613 7,383

Table 5. Descriptive statistics and student's T-test for independent data in the four variables used to analyse improvements in blood
pressure. IMPROVEMENT _SBP_LEFT (Improvement in systolic blood pressure in the left arm; mmHg), IMPROVEMENT _
DBP_LEFT (Improvement in diastolic blood pressure in the left arm; mmHg), IMPROVEMENT_SBP_RIGHT (Improvement in

systolic blood pressure in the right arm; mmHg), IMPROVEMENT_DBP_RIGHT (Improvement in diastolic blood pressure in the
right arm; mmHg).

In the multivariate analysis carried out, the values obtained
for the variables age and BMI were close to the significance
level (p = 0.092 and p = 0.068, respectively) (table 6).In a
graph showing the relationship between IMPROVEMENT
SBP RIGHT and age, we observed a positive relations-
hip between the variables, indicating that the greatest
reduction in systolic blood pressure occurred in younger
patients (figure 1). Similarly, we also observed a positive
relationship between IMPROVEMENT SBP RIGHT
and BMI in a scatter plot, showing a greater reduction in
blood pressure, after applying the muscle energy technique
to C7, in patients with a lower BMI (figure 2). However,
there was no relationship between SBP measured in the
right arm and the patient's gender (table 6).

DISCUSSION

The results obtained reveal that the MET is safe and

non-aggressive and has few contraindications.

GENDER 162,646 2,766 | 0,108
AGE 179,407 3,051 | 0,092
BMI 212,961 3,621 | 0,068

Table 6. Factors explaining variation in the reduction of SBP
in the right arm (IMPROVEMENT SBP RIGHT) (mm Hg) in
patients in the experimental group (n = 31). Gender (male or
female), age (years) and BMI were included in the multivariate
model (GLM) as predictor variables.

An intra-group analysis of the results from the experimen-
tal group revealed that SBP in the right arm decreased
significantly after applying the MET. SBP also decreased
in the left arm and DBP decreased in both arms in the
experimental group, but not significantly. Time was taken
into account as a factor when obtaining the results- they
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were obtained after the intra-group data had been analysed.
With a larger sample population, we could probably have
achieved significant results from the inter-group analysis,
which would be interesting to study in future projects.

IMPROVEMENT IN SYSTOLIC BLOOD PRESSURE- RIGHT ARM

Scatter plot showing the relationship between the
variation in systolic blood pressure (BP) measured in the right
arm (IMPROVEMENT SBP RIGHT) (mm Hg) and age (years)
in patients in the experimental group (n = 31). The results are
plotted as a regression line.

IMPROVEMENT IN SYSTOLIC BLOOD PRESSURE- RIGHT ARM

BMI

Scatter plot showing the relationship between the var-
iation in systolic blood pressure (BP) measured in the right arm
(IMPROVEMENT SBP RIGHT) (mm Hg) and body mass index
(BMI) in patients in the experimental group (n = 31). The results
are plotted as a regression line.

There were no differences in any of the 4 SBP and DBP
measurements taken before the manipulation between
the patients in the control group and experimental group.

We have analysed the only variable that showed significant
variation, using the GLM (IMPROVEMENT_SBP_R:
SPB_R after the manipulation minus SBP_R before the
manipulation). P is never lower than 0.05 (table 5). We
concluded that applying the MET to C7 produced a
variation, reducing SBP in all of the patients, regardless
of their age, gender or BMI. The significance level (p) for
BMI and age obtained using the GLM for IMPROVE-
MENT_SBP_R was close to significance (p = 0.068 and
p = 0.092, respectively). When we plotted these results in
a graph, we observed that although variation (reduction) in
SBP was seen in all of the patients, this reduction is more
pronounced in younger patients and patients with a lower
BMI. These results support other studies in which obesity is
observed as being a negative factor in patients with AHT®.

However, in the inter-group analysis, the difference in
POST_SBP_L_ARM was significant (p = 0.026), the
difference in POST_DBP_L_ARM was almost significant
(p = 0.054) and there was a tendency towards significance
in the differences in POST_SBP_R_ARM (p = 0.174) and
POST_DBP_R_ARM (p = 0.160). In all of these, AHT
was lower in the EG than in the CG.

'This supports Luke Hamilton* who has pointed out that
there has been very little research done on the MET and
he found no research relating the MET to AHT or HR
studies. There are authors who have obtained significant
results, testing other osteopathic techniques, such as "Alter-
native Rocking of Temporal Bones”attempting to establish
and validate the most efficient protocol for this treatment
in decreasing blood pressure (BP) and HR, studying its
effect immediately and after one month. It was observed
that the examiner's subjective assessment correlated with
the objectively quantifiable data of time, obtained by em-
ploying this method. The most effective treatment protocol
is to apply the technique once a week, with support on the
occipitalis and mastoid process. It made no difference who
administered the technique, nor how much force was used.
'The use of this technique reduced BP and HR immediately
and over 4 weeks. This technique has been shown to be
useful when used alongside pharmacological treatment for
arterial hypertension*!.

In this study, we are continuing the line of investigation
begun by previous authors regarding arterial hypertension,

such as the study done by Benito and Calvente in 200812.



They applied the pressure technique onto a projection of the
aortic valve on the sternum in patients with hypertension,
measuring their heart rate, finding significant changes in
heart rate and SBP. On the other hand, Bosca! studied
the danger of manipulating C7 in heart disease patients,
measuring BP, HR and electrocardiographic mapping as
indicators to assess the safety of the manoeuvre.

These parameters were measured in both study groups. He
concluded that the technique did not produce any signi-
ficant changes in HR or BP. He completed a follow-up
assessment on the patients and confirmed the safety of using
the technique on heart disease patients, as it produced no
abnormal effects in the parameters studied.

Limitations of the study

The main limitation of this study was not applying the
technique to additional cervical vertebrae, to obtain positive
results, reducing blood pressure, as well as not controlling the
effects of the technique in the patients over time. Another
limitation that arose was the difficulty of recruiting patients
for the study to allow us to work with a larger sample size,
which would have produced more statistically significant
results. The reductions we observed in some of the variables
would probably have been significant if the sample size used
had been bigger. We also cannot know how long-lasting
the effects would be from extended treatment over time,
as the patients were not re-assessed after different lengths
of time, which could be interesting for future studies.

We have been able to conclude that the MET can be
applied safely to the C7-T1 vertebrae in patients with
hypertension, as it does not have an adverse effect on their
blood pressure. After applying the MET to the C7-T1
vertebrae, we observed no significant changes in SBP or

DBP in the right or left arm.
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'This study complies with the ethical principles outlined in
the Declaration of Helsinki and all subsequent amendments
and was approved by the Research Ethics Committee of
the Extremadura

Health Service (el Comité Etico de Experimentacion
del Servicio Extremefio de Salud), complying with all
requirements for research on humans and animals as well
as current legislation in Spain and the European Union.
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of this investigation.
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