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Abstract

Background: Stretching of the pectoralis major muscle is very similar to the neural tension position
for the median nerve. This raises doubts about the specificity of the stretching technique on the
muscle tissue. In this research, we propose to use structural differentiation (SD) as a maneuver that
has shown to be specific for modifying neural tension without varying muscle length.

Objectives: To analyze if the tension experienced by healthy subjects during the stretching of
pectoralis major has a muscular or neural origin.

Methods: A descriptive cross-sectional study was designed. 57 healthy volunteers (113 upper limbs)
were recruited for the study. A frequently used stretching technique of the pectoralis major was
selected and the subjects were asked to perform it. When tension appeared, the SD maneuver was
performed and the responses were classified as muscular (when tension didn’t change) or neural
(when tension changed).

Results: 54.8% (n=62) of the cases obtained a neural response. Ventral aspect of the arm was the
region where the tension sensation was felt by the greater percentage of the cases (40.35%).

Conclusion: The stretching of the pectoralis major could produce tension in the median nerve in
half of the subjects. Adding SD into the stretching technique could provide insight on the structure
that receives tension during the stretching.

Keywords: Stretching; Nervous System; Pectoralis Major; Median Nerve

Bullet Points

. Pectoralis major stretching can produce tension in the median nerve.

. 50% of subjects provoke tension in the nerve during the stretching.

. Structural differentiation can help in the differentiation of tension origin.
Introduction

Muscle stretching is a form of physical activity in which the muscle is subjected to elongation
for a given time, producing a variable modification of muscle length’. Its use in sports practice
is common, with the clear goal of prevention or correction of muscle imbalances or in the
treatment of dysfunctions caused by the loss of muscle length [1-5]. For its realization, we can
find different procedures that refer to the application time (static or dynamic) or to the specificity
(global or analytical), as well as other techniques that combine muscle contraction and relaxation
(proprioceptive neuromuscular facilitation) or just isometric contraction while the stretching is
performed. In all types of stretching, the final joint position is reached by placing the muscle in the
desired position by applying external forces, either gravity or the action of other body muscles [1].

Pectoralis major muscle is one of the most used muscles in sports activities involving the use of
the upper limbs. Because of this, it is a muscle on which a wide variety of stretching techniques have
been described [1-3,6-8]. When observing the final positions of many of the stretching techniques
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Figure 1: Pectoralis major stretching technique used in the study.
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Figure 2: General procedure followed in the study.

describedin theliterature, they are found tobe very similar to the neural
lengthening positions, also known as neurodynamic tests (NDTs) or
neural tension tests [9-13]. An example of this is the stretching of
the pectoralis major, which has a final position similar to the NDT
of the median nerve, which is designed to assess the sensibility of the
median nerve and the cervical plexus to tensioning in injuries such as
carpal tunnel syndrome or thoracic outlet syndrome [10,14-18]. This
raises doubts about the specificity of some stretching techniques on
muscle tissue and leads us to ask the question whether the stretching
felt by the patients when performing the pectoralis major stretching
is of muscular origin or it is produced by the tensioning of the nerve,
as it has been evidenced in other regions [19].

Another factor that adds to this problem is that the sensation
that is perceived during the nervous system tensioning can be very
similar to the one generated by the tensioning of a muscle [9-13].
Neural sensations such as tingling, cramping or paresthesia have
been reported with relative high frequency. However, the studies
performed in order to establish normal NDT responses in healthy
subjects have shown that tensioning of a healthy nerve can only be
perceived as a tension sensation by the subjects [9-13].

Structural Differentiation

During the assessment of the nervous system, clinicians use
a procedure called structural differentiation (SD) in order to
discriminate whether the tension produced by a NDT corresponds
to muscle or neural tissue. The SD is a maneuver that can modify
tension on the nervous system in a specific way, without generating
any change in the tension of adjacent muscular structures [9,10,12,20-
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Figure 3: Tension predominance regions during the stretching divided by
gender.

22]. This is due to the anatomical continuous nature of the nervous
system that allows the tension generated at a point of the system to
transmit to great distances to more distant areas. In this way, when
the perceived tension sensation during the test is modified after the
SD maneuver, the tension is considered to be of neural origin. And,
on the contrary, when there is no change after SD, the tension is
attributed to the muscular structures.

The SD procedure could be applied to the stretching of the
pectoralis major, applying the same principles as those used for the
NDTs. This would allow to know if the tension experienced by the
subjects during the stretching comes from the muscle or from neural
structures. In addition, it could help avoid those that can generate
tension on the nervous system.

Therefore, the objective of this study is to analyze if the tension
experienced by healthy subjects during the stretching of the pectoralis
major comes from muscle or neural tissue. In order to do this, the
authors propose to perform the SD maneuver as a movement capable
of specifically modifying neural tension without modifying the
tension of adjacent muscular structures.

Methods
Study design

In order to achieve the general objective of the study, an
observational, descriptive and cross-sectional study was designed.
This study was approved by the Asturias regional CEIC date
11/12/2015 (number 135/15). Ethical principles in the Declaration of
Helsinki for medical research on humans, last revised in Fortaleza in
October 2013, were followed.

Selection of study population

57 healthy volunteers (35 men/22 women) between the ages of 19
and 59 were recruited for the study. All were informed of the object of
the study and signed and informed consent. Inclusion and exclusion
criteria were applied to ensure a homogeneous sample, limiting the
variation between subjects.

. The inclusion criteria wereHave the age of majority (>18
years).
. Sign informed consent.

Exclusion criteria were:

. Any injury to the neck or upper extremities in the last 12
months.
. Any contraindication for performing stretching, such as

acute injury to the musculature under study.
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Table 1: Characteristics of the sample.

Characteristics of the participants Total (n=57)
Men (%) 35 (61.4)
Women (%) 22 (38.6)
Age (years), mean (SD) 31.14 (9.66)
Weight (kilos), mean (SD) 72.28 (12.4)
Height (cm), mean (SD) 174.10 (8.7)
BMI 23.76 (3.25)
Note: SD: Standard Deviation; BMI: Body Mass Index.
. Any movement restriction in any of the joints of the upper
limb.
. Pain during the performance of the stretch.
Procedure

For the study, a pectoralis major stretch which is commonly
referenced in the literature and in other media was selected (Figure

1) [8].

Once the personal data of the subjects was collected, they were
individually instructed to perform the selected stretch. Those subjects
who didn’t know the stretch were shown the picture as a guide (Figure
1). In no case, supplementary instruction was required. In addition,
all subjects were instructed to actively perform the movement of
SD, so that they were able to do so in the stretching position. The
movement of the SD consisted of a contralateral side-bending of the
cervical spine. This is a movement that has shown to increase tension
in the median nerve along the entire upper limb without modifying
the tension in the adjacent muscular structures, the change reaching
the wrist region [9,10,12,14]. Once the procedure was explained, the
subjects proceeded to perform the stretching individually and freely,
without the assistance of the examiner. When the subjects began to
perceive tension, the examiner stabilized the upper limb in the final
position and the subjects proceeded to perform the contralateral side-
bending of the cervical spine. Once the procedure was completed, the
examiner recorded the region where the subject had experienced
tension and whether or not changes were felt during the SD man
oeuvre. After the SD, the answers obtained were classified into two
different categories. If the tension modified with SD, the response
was classified as neural, and in the case that there was no change
of tension, it was classified as muscular. Figure 2 shows the general
procedure followed in the study.

Statistical analysis

Once all the data were collected, they were analysed using the
statistical software SPSS version 20.0 for Windows.

A descriptive analysis of the variables related to the characteristics
of the sample was carried out. For the quantitative variables, the
central tendency indexes (mean and median) and the dispersion
indexes (standard deviation) were used. For the qualitative variables,
a study of frequencies was made to know the absolute and relative
frequencies. The absolute and relative frequencies were calculated

Table 2: Tension predominance regions during the stretching divided by gender.

for the response to the SD manoeuvre and the tension predominant
regions.

Comparisons between men and women groups was performed by
using the Fisher’s Exact statistic for nominal variables, Student’s t test
when data was normally distributed and Mann-Whitney U test when
data was not normally distributed. Prior to the use of these tests,
the normality assumption was evaluated by using the Kolmogorov-
Smirnov test. Statistical decisions were calculated by taking a
significance level of p<0.05.

Results

Of the 57 subjects recruited (114 upper extremities), one upper
limb was excluded because of a wrist injury in the last 12 months, so
that the total sample of the study consisted of 113 upper limbs. Table
1 shows the characteristics of the final study sample.

Of the 113 cases reported, 62 showed a neural response (54.8%).
As to the location of the tension feeling, the ventral aspect of the arm
was the region with the highest percentage (40.35%), followed by
the pectoral region (30.41%) and the ventral aspect of the shoulder
(19.30%) (Table 2). For the men, the region with the greatest frequency
of tension feeling was the ventral aspect of the arm (28.65%), whereas
for the women it was the ventral face of the shoulder (12.28%). This
difference was statistically significant (p<0.002) according to Fisher’s
Exact statistic. Figure 3 shows the regions of predominance where the
subjects manifested tension.

Discussion

One of the most common forms of stretching the pectoralis major
is a position very similar to the maximal neural tension of the median
nerve [9-13]. This raises the doubt about the specificity of this stretch
on muscle tissue and on the possible provocation of stress on the
neural tissue during its realization. To answer this question, in the
present study it was proposed to perform the SD manoeuvre in the
stretching position, since it has been shown to be a specific manoeuvre
to move the nervous system independently to the muscle at certain
positions [9,10,12,20,23,24]. Specifically, with the upper extremity
in shoulder abduction and elbow extension, the contralateral neck
side bending has been shown to selectively increase the tension in the
median nerve rather than in adjacent muscle structures [21].

In this study, it was observed that more than half of the cases
(54.8%) reported a change in the tension during stretching after the
SD man oeuvre. This suggests that the perceived tension in these
cases could come from neural rather than muscular structures. On
the other hand, in a high percentage on the cases (69.59%), subjects
reported the feeling of tension in other regions than the location of
pectoralis major muscle, such as the arm, forearm or wrist. This could
also support the idea that this tension originated at the median nerve,
since all of them are areas in which the neural tension during the
NDT of the median nerve appears [9-12]. It is noteworthy that only
30.41% of the cases reported to feel tension in the pectoral area.

Although it is already known the risk of putting the joint passive

Wrist volar aspect | Forearm ventral aspect | Elbow ventral aspect | Arm ventral aspect | Shoulder ventral aspect Neck Pectoralis
Men 0.58% 1.75% 4.68% 28.65% 7.02% 0% 19.88%
Women 0% 1.17% 0.58% 11.70% 12.28% 1.17% 10.53%
Total 0.58% 2.92% 5.26% 40.35% 19.30% 1.17% 30.41%
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stabilization structures into tension, there are few studies including
the effect on the nervous system, and in those, the results are
reduced to its action on the proprioceptive neuromuscular system
(neuromuscular spindles and Golgi tendon organs) [25]. In the case
of the nervous system, it is well known that tension maintained on the
neural structures can produce, both short and long term, alterations
in its function. Several studies have shown that increased stress on the
nerve produces a decrease in intraneural blood flow [26,27]. If this
ischemia is maintained over time, nerve conduction is reduced and
exponentially increases the likelihood of adverse effects.

In addition to the potential damage to neural structures, if stress
occurs in neural tissue means that the stress is being directed to an
inadequate structure and stretching is not meeting its initial goal,
which is to increase muscle length. According to the anatomy of the
pectoralis major muscle, to achieve its stretching it is not necessary
to use the elbow or wrist joints. Some authors have proposed the
use of more analytical stretches that only move the shoulder and the
thorax in order to separate the insertions of the muscle, avoiding the
tensioning of the neural tissue [6,7]. On the other hand, limiting the
area where the subjects should feel tension during the stretching, to
the region where the muscle is located, could be useful in order to
increase its specificity and minimize the possible effect on neural
structures.

Finally, taking into account the results obtained, the authors of
this study propose to add the SD procedure to the pectoralis major
self-stretching techniques, in order to help determine both the
indication of the stretching, when it is verified that tension comes
from the muscular tissue, as its contraindication, when the tension
is of neural origin. In this way, generating stress and damage in other
structures can be avoided [21,28].

Limitations of the Study

The study has several limitations. The first could be related to the
type of sample which was analysed. Although subjects were recruited
in sports centres, a selection of subjects with muscle shortening was
not performed. Maybe, in subjects with muscular restriction, the
results would have been different, obtaining a greater number of
muscular responses during the stretching of the pectoralis major.

On the other hand, although SD has been shown to be a specific
manoeuvre to selectively move the nerve without moving adjacent
structures [18], in this study an imaging tool, such as ultrasound
imaging, was used to visually confirm the selective effect of the SD.

Conclusions

The results obtained in this study suggest that the stretching of the
pectoralis major could produce tension in the median nerve and not
in the muscle in half of the analyzed subjects.

The addition of SD into the stretching of the pectoralis major
could provide greater insight into the structure that receives tension
during the stretching. Its use may increase the specificity of stretching
and reduce the risk of injury by discarding those techniques that
produce tension in neural tissues.

Ethical Statements

This study was approved by the Ethics Committee of Clinical
Research of Aragon.

References

1. Weppler C, Magnusson S. Increasing muscle extensibility: a matter of

10.

1

—

1

(S5

13.

14.

15.

16.

17.

1

o}

19.

20.

2

—

22.

23.

increasing length or modifying sesation? Phys Ther. 2010; 90: 438-449.

Witvrouw E, Danneels L, Asselman P, et al. Muscle flexibility as a risk
factor for developing muscle injuries in male professional soccer players.
A prospective study. Am J Sport Med. 2003; 31: 41-46.

Amako M, Oda T, Masuoka K, et al. Effect of static stretching on prevention
of injuries for military recruits. Mil Med. 2003; 168: 442-446.

Dadebo B, White J, George K. A survey of flexibility training protocols and
hamstring strains in profesional football clubs in England. Br J Sport Med.
2004; 38: 388-394.

Fletcher I. The effect of different dynamic stretch velocities on jump
performance. Eur ] Appl Physiol. 2010; 109: 491-498.

Tricas J, Hidalgo C, Lucha O, et al. Estiramiento y autoestiramiento
muscular en fisioterapia OMT. Zaragoza (Spain): OMT Espaiia. 2012.

Evjenth O, Jern H. Auto stretching: the complete manual of specific
stretching. Chattanooga Corp. 1991.

Anderson B, Anderson J. Stretching. Shelter Publications, Inc; 2010.
Shacklock M. Clinical neurodynamics. 1 Editio. Elsevier. 2005.

Nee RJ, Jull G, Vicenzino B, et al. The Validity of Upper Limb
Neurodynamic Tests for Detecting Peripheral Neuropathic Pain. ] Orthop
Sports Phys Ther. 2012; 42: 413-424.

. Lohkamp M, Small K. Normal response to Upper Limb Neurodynamic

Test 1 and 2A. Man Ther. 2011; 16: 125-130.

. Butler DS. The sensitive nervous system. 1% Editio. Adelaide, Australia:

Noigroup Publications. 2000.

Hall T, Zusman M, Elvey R. Adverse mechanical tension in the nervous
system? Analysis of straight leg raise. Man Ther. 1998; 3: 140-146.

Bueno-Gracia E, Tricds-Moreno JM, Fanlo-Mazas P, et al. Validity of the
Upper Limb Neurodynamic Test 1 for the diagnosis of Carpal Tunnel
Syndrome. The role of structural differentiation. Man Ther. 2015; 22:
190-195.

Vanti C, Bonfiglioli R, Calabrese M, et al. Relationship between
interpretation and accuracy of the upper limb neurodynamic test 1 in
carpal tunnel syndrome. ] Manipulative Physiol Ther. 2012; 35: 54-63.

Vanti C, Bonfiglioli R, Calabrese M, et al. Upper Limb Neurodynamic Test
1 and symptoms reproduction in carpal tunnel syndrome. A validity study.
Man Ther. 2011; 16: 258-263.

Wainner RS, Fritz JM, Irrgang J], et al. Reliability and diagnostic accuracy
of the clinical examination and patient self-report measures for cervical
radiculopathy. Spine (Phila Pa 1976). 2003: 52-62.

. Coveney B. The upper limb tension test response in a group of subjects

with a clinical presentation of carpal tunnel syndrome [master’s thesis].
1997.

Bueno-Gracia E, Hidalgo-Gracia C, Fanlo-Mazas P, et al. el rol de la
diferenciacion estructural en el estiramiento de la musculatura isquiosural.
Cuest Fisioter. 2014; 43: 174-182.

Herrington L, Bendix K, Cornwell C, et al. What is the normal response to
structural differentiation within the slump and straight leg raise tests? Man
Ther. 2008; 13: 289-294.

. Coppieters MW, Stappaerts KH, Wouters LL, et al. The Immediate

Effects of a Cervical Lateral Glide Treatment Technique in Patients with
Neurogenic Cervicobrachial Pain. J Orthop Sport Phys Ther. 2003; 26:
182-186.

Schmid AB, Brunner F, Luomajoki H, et al. Reliability of clinical tests
to evaluate nerve function and mechanosensitivity of the upper limb
peripheral nervous system. BMC Musculoskelet Disord. 2009; 10: 11.

Coppieters MW, Stappaerts KH, Staes FF, et al. Shoulder girdle elevation

ScienceForecast Publications LLC., | https://scienceforecastoa.com/

2018 | Volume 1 | Edition 1 | Article 1005


https://www.ncbi.nlm.nih.gov/pubmed/20075147
https://www.ncbi.nlm.nih.gov/pubmed/20075147
https://www.ncbi.nlm.nih.gov/pubmed/20075147
https://www.ncbi.nlm.nih.gov/pubmed/12531755
https://www.ncbi.nlm.nih.gov/pubmed/12531755
https://www.ncbi.nlm.nih.gov/pubmed/12531755
https://www.ncbi.nlm.nih.gov/pubmed/12531755
https://www.ncbi.nlm.nih.gov/pubmed/12834132
https://www.ncbi.nlm.nih.gov/pubmed/12834132
https://www.ncbi.nlm.nih.gov/pubmed/12834132
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1724868/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1724868/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1724868/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1724868/
https://www.ncbi.nlm.nih.gov/pubmed/20162300
https://www.ncbi.nlm.nih.gov/pubmed/20162300
https://www.ncbi.nlm.nih.gov/pubmed/20162300
https://www.todostuslibros.com/libros/estiramiento-y-autoestiramiento-muscular-en-fisioterapia-omt-i_978-84-615-9441-2
https://www.todostuslibros.com/libros/estiramiento-y-autoestiramiento-muscular-en-fisioterapia-omt-i_978-84-615-9441-2
https://www.todostuslibros.com/libros/estiramiento-y-autoestiramiento-muscular-en-fisioterapia-omt-i_978-84-615-9441-2
https://www.abebooks.co.uk/servlet/BookDetailsPL?bi=22846509389&searchurl=isbn%3D9185934054%26sortby%3D17&cm_sp=snippet-_-srp1-_-title1
https://www.abebooks.co.uk/servlet/BookDetailsPL?bi=22846509389&searchurl=isbn%3D9185934054%26sortby%3D17&cm_sp=snippet-_-srp1-_-title1
https://www.abebooks.co.uk/servlet/BookDetailsPL?bi=22846509389&searchurl=isbn%3D9185934054%26sortby%3D17&cm_sp=snippet-_-srp1-_-title1
https://www.wheelersbooks.com.au/books/9780936070469-stretching-30th-anniversary-edition/?publisher=Shelter Publications Inc.%2cU.S.
https://www.wheelersbooks.com.au/books/9780936070469-stretching-30th-anniversary-edition/?publisher=Shelter Publications Inc.%2cU.S.
https://www.elsevier.com/books/clinical-neurodynamics/shacklock/978-0-7506-5456-2
https://www.elsevier.com/books/clinical-neurodynamics/shacklock/978-0-7506-5456-2
https://www.ncbi.nlm.nih.gov/pubmed/22402638
https://www.ncbi.nlm.nih.gov/pubmed/22402638
https://www.ncbi.nlm.nih.gov/pubmed/22402638
https://www.ncbi.nlm.nih.gov/pubmed/20810302
https://www.ncbi.nlm.nih.gov/pubmed/20810302
https://www.ncbi.nlm.nih.gov/pubmed/20810302
https://books.google.co.in/books/about/The_Sensitive_Nervous_System.html?id=_YXC03J8NYoC&redir_esc=y
https://books.google.co.in/books/about/The_Sensitive_Nervous_System.html?id=_YXC03J8NYoC&redir_esc=y
https://books.google.co.in/books/about/The_Sensitive_Nervous_System.html?id=_YXC03J8NYoC&redir_esc=y
https://www.rctherapy.it/images/pdf/pubblicazioni/other-scientific-pubblications/neurodinamica/adverse mechanical tension.pdf
https://www.rctherapy.it/images/pdf/pubblicazioni/other-scientific-pubblications/neurodinamica/adverse mechanical tension.pdf
https://www.ncbi.nlm.nih.gov/pubmed/26783037
https://www.ncbi.nlm.nih.gov/pubmed/26783037
https://www.ncbi.nlm.nih.gov/pubmed/26783037
https://www.ncbi.nlm.nih.gov/pubmed/26783037
https://www.ncbi.nlm.nih.gov/pubmed/22036531
https://www.ncbi.nlm.nih.gov/pubmed/22036531
https://www.ncbi.nlm.nih.gov/pubmed/22036531
https://www.ncbi.nlm.nih.gov/pubmed/21185222
https://www.ncbi.nlm.nih.gov/pubmed/21185222
https://www.ncbi.nlm.nih.gov/pubmed/21185222
https://www.ncbi.nlm.nih.gov/pubmed/12544957
https://www.ncbi.nlm.nih.gov/pubmed/12544957
https://www.ncbi.nlm.nih.gov/pubmed/12544957
http://search.ror.unisa.edu.au/media/researcharchive/open/9915959962901831/53112369220001831
http://search.ror.unisa.edu.au/media/researcharchive/open/9915959962901831/53112369220001831
http://search.ror.unisa.edu.au/media/researcharchive/open/9915959962901831/53112369220001831
http://search.ror.unisa.edu.au/media/researcharchive/open/9915959962901831/53112369220001831
https://dialnet.unirioja.es/servlet/articulo?codigo=5435545
https://dialnet.unirioja.es/servlet/articulo?codigo=5435545
https://dialnet.unirioja.es/servlet/articulo?codigo=5435545
https://dialnet.unirioja.es/servlet/articulo?codigo=5435545
https://www.ncbi.nlm.nih.gov/pubmed/17395520
https://www.ncbi.nlm.nih.gov/pubmed/17395520
https://www.ncbi.nlm.nih.gov/pubmed/17395520
https://www.ncbi.nlm.nih.gov/pubmed/12918862
https://www.ncbi.nlm.nih.gov/pubmed/12918862
https://www.ncbi.nlm.nih.gov/pubmed/12918862
https://www.ncbi.nlm.nih.gov/pubmed/12918862
https://bmcmusculoskeletdisord.biomedcentral.com/articles/10.1186/1471-2474-10-11
https://bmcmusculoskeletdisord.biomedcentral.com/articles/10.1186/1471-2474-10-11
https://bmcmusculoskeletdisord.biomedcentral.com/articles/10.1186/1471-2474-10-11
https://www.ncbi.nlm.nih.gov/pubmed/11414778

Bueno-Gracia E, et al.,

Journal of Physical and Rehabilitation Medicine Forecast

during neurodynamic testing: an assessable sign? Man Ther. 2001; 6: 88—
96.

24. Schmid AB, Brunner F, Luomajoki H, et al. Reliability of clinical tests
to evaluate nerve function and mechanosensitivity of the upper limb
peripheral nervous system. BMC Musculoskelet Disord. 2009; 10: 11.

25. Victoria GD, Carmen E, Alexandru S, et al. The Pnf (Proprioceptive
Neuromuscular Facilitation) Stretching Technique — a Brief Review. Sci
Mov Heal. 2013; 13: 623-628.

26. Kobayashi S, Shizu N, Suzuki Y, et al. Changes in nerve root motion and

intraradicular blood flow during an intraoperative straight-leg-raising test.
Spine (Phila Pa 1976). 2003; 28: 1427-1434.

27. Lundborg G, Rydevik B. Effects of stretching the tibial nerve of the rabbit.
A preliminary study of the intraneural circulation and the barrier function
of the perineurium. ] Bone Jt Surg Br. 1973; 55: 390-401.

28. Shacklock M. Improving application of neurodynamic (neural tension)
testing and treatments: a message to researchers and clinicians. Man Ther.
2005; 10: 175-179. :

ScienceForecast Publications LLC., | https://scienceforecastoa.com/

2018 | Volume 1 | Edition 1 | Article 1005


https://www.ncbi.nlm.nih.gov/pubmed/11414778
https://www.ncbi.nlm.nih.gov/pubmed/11414778
https://www.ncbi.nlm.nih.gov/pubmed/19154625
https://www.ncbi.nlm.nih.gov/pubmed/19154625
https://www.ncbi.nlm.nih.gov/pubmed/19154625
http://www.analefefs.ro/anale-fefs/2013/s1/pe-autori/86.pdf
http://www.analefefs.ro/anale-fefs/2013/s1/pe-autori/86.pdf
http://www.analefefs.ro/anale-fefs/2013/s1/pe-autori/86.pdf
http://www.analefefs.ro/anale-fefs/2013/s1/pe-autori/86.pdf
https://www.ncbi.nlm.nih.gov/pubmed/12838102
https://www.ncbi.nlm.nih.gov/pubmed/12838102
https://www.ncbi.nlm.nih.gov/pubmed/12838102
https://www.ncbi.nlm.nih.gov/pubmed/4707307
https://www.ncbi.nlm.nih.gov/pubmed/4707307
https://www.ncbi.nlm.nih.gov/pubmed/4707307
https://www.ncbi.nlm.nih.gov/pubmed/4707307
https://www.ncbi.nlm.nih.gov/pubmed/16038853
https://www.ncbi.nlm.nih.gov/pubmed/16038853
https://www.ncbi.nlm.nih.gov/pubmed/16038853

	Title
	Abstract
	Bullet Points
	Introduction
	Structural Differentiation
	Methods
	Study design
	Selection of study population
	Procedure
	Statistical analysis

	Results
	Discussion
	Limitations of the Study
	Conclusions
	Ethical Statements
	References
	Table 1
	Table 2
	Figure 1
	Figure 2
	Figure 3

