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LETTERS TO THE EDITOR

Translational research and its
role in neurology™ **

@ CrossMark

Investigacion traslacional: papel en neurologia

Dear Editor:

Spain’s First National Conference on the Specialty
of Neurology included a round table event named
‘Translational research: what role should it play in
neurology?’.

The round table sparked a debate between different
research groups, and as a resident participating in the
event, | felt it would be appropriate to conduct a survey
to record how residents in different parts of Spain feel
about this topic. Sixty-four residents, representing each of
the 4 years of residency in equal numbers, completed the
survey.

Questions were as follows:

1. If they were familiar with the concept of translational
research.

2. The role residents envisioned for translational research
during residency.

3. The actual role of translational research in their resi-
dency.

The first question addressed the concept of transla-
tional research (the application of basic knowledge acquired
in the laboratory to clinical practice in order to improve
medical care). Responses indicated that only 22 of the 64
participating residents were familiar with the definition
(34.3%).

Regarding the role respondents envisioned for transla-
tional research during residency, answers were grouped into
3 categories: necessary, unnecessary, or complementary.
The most common response, given by 41 residents (64%),
was that translational research should play only a comple-
mentary role (Fig. 1).

Lastly, responses as to the true role of transla-
tional research in residency were divided into 2 options:
present or absent. Forty-eight residents (75%) stated that
residencies should be based only on gaining care experi-
ence. They assigned no relevance to translational research
(Fig. 2).

| believe translational research is a trending topic that
is gaining impetus and relevance for the training of resi-
dent neurologists, whose voices regarding improvements to
their academic programmes should be heard. Translational

* Please cite this article as: Lopez Mesonero L. Investigacion
traslacional: papel en neurologia. Neurologia. 2015;30:386—387.

** The data published here were presented at a round table event
at the First National Conference of the Specialty of Neurology, Sala-
manca (Spain), 2013.
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Figure 1 The role residents envisioned for translational
research during residency.
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Figure 2 The actual role of translational research in their
residency.

research becomes increasingly relevant over the course of a
4-year residency, which calls for a concerted effort to seek
solutions that will improve the existing relationship between
patient care and research.'-¢

References
1. Talman WT. Views of translational research from a some-
what translational scientist. J Investig Med. 2012;60:

863—8.

2. Vickrey BG, Hirtz D, Waddy S, Cheng EM, Johnston SC. Compar-
ative effectiveness and implementation research: directions for
neurology. Ann Neurol. 2012;71:732—42.

3. Jaffe R. Translational neurology. Arch Neurol. 2011;68:541.

4. Helmers SL, Philips VL, Esper GJ. Translational medicine
in neurology: the time is right. Arch Neurol. 2010;67:
1263—6.


dx.doi.org/
http://www.elsevier.es/neurologia
http://crossmark.crossref.org/dialog/?doi=10.1016/j.nrleng.2013.08.006&domain=pdf
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0045
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0045
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0045
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0045
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0045
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0045
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0045
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0045
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0045
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0045
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0045
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0045
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0045
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0045
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0045
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0045
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0045
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0045
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0045
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0045
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0045
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0045
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0045
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0045
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0045
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0045
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0045
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0045
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0045
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0045
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0045
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0060
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0060
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0060
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0060
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0060
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0060
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0060
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0060
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0060
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0060
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0060
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0060
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0060
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0060
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0060
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0060
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0060
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0060
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0060
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0060
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0060
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0060
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0060
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0060
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0060
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0060
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0060
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0060
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0060
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0060
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0060
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0060
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0060
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0060
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0060
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0060
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0060
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0060
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0060
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0060
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0060
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0060
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0060
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0060
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0060
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0060
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0080
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0080
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0080
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0080
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0080
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0080
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0080
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0080
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0080
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0080
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0080
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0080
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0080
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0080
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0080
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0080
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0080
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0080
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0080
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0080
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0080
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0080
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0080
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0080
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0080
mailto:jramirezm@meditex.es
http://crossmark.crossref.org/dialog/?doi=10.1016/j.nrleng.2013.09.006&domain=pdf
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0040
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0040
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0040
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0040
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0040
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0040
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0040
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0040
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0040
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0040
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0040
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0040
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0040
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0040
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0040
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0040
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0040
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0040
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0040
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0040
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0040
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0040
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0040
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0040
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0040
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0040
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0040
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0040
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0040
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0040
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0040
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0040
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0040
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0040
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0040
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0040
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0040
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0040
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0045
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0045
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0045
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0045
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0045
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0045
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0045
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0045
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0045
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0045
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0045
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0045
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0045
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0045
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0045
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0045
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0045
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0045
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0045
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0045
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0045
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0045
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0045
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0045
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0045
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0060
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0060
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0060
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0060
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0060
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0060
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0060
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0060
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0060
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0060
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0060
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0060
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0060
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0060
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0060
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0060
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0060
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0060
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0060
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
mailto:mglezdelgado@yahoo.es
http://crossmark.crossref.org/dialog/?doi=10.1016/j.nrleng.2013.08.005&domain=pdf
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0080
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0080
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0080
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0080
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0080
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0080
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0080
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0080
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0080
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0080
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0080
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0080
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0080
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0080
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0080
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0080
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0080
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0080
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0080
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0080
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0080
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0080
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0080
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0080
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0080
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0080
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0080
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0080
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0080
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0080
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0080
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0080
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0080
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0080
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0080
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0080
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0085
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0085
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0085
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0085
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0085
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0085
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0085
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0085
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0085
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0085
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0085
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0085
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0085
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0085
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0085
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0085
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0085
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0085
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0085
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0085
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0085
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0085
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0085
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0085
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0085
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0085
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0085
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0085
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0085
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0085
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0085
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0085
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0085
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0085
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0085
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0085
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0090
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0090
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0090
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0090
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0090
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0090
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0090
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0090
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0090
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0090
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0090
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0090
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0090
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0090
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0090
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0090
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0090
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0090
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0090
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0090
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0090
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0090
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0090
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0090
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0090
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0090
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0090
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0090
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0090
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0095
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0095
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0095
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0095
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0095
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0095
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0095
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0095
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0095
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0095
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0095
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0095
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0095
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0095
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0095
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0095
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0095
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0095
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0095
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0095
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0095
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0095
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0095
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0095
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0095
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0095
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0095
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0095
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0095
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0095
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0095
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0095
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0095
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0095
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0100
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0100
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0100
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0100
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0100
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0100
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0100
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0100
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0100
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0100
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0100
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0100
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0100
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0100
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0100
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0100
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0100
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0100
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0100
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0105
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0105
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0105
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0105
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0105
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0105
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0105
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0105
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0105
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0105
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0105
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0105
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0105
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0105
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0105
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0105
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0105
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0105
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0105
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0105
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0105
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0105
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0105
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0105
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0105
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0105
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0105
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0105
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0105
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0105
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0105
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0105
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0110
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0110
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0110
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0110
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0110
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0110
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0110
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0110
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0110
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0110
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0110
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0110
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0110
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0110
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0110
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0110
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0110
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0110
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0110
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0115
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0115
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0115
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0115
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0115
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0115
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0115
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0115
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0115
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0115
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0115
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0115
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0115
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0115
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0115
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0115
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0115
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0115
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0115
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0115
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0115
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0115
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0115
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0115
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0115
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0115
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0115
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0115
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0115
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0115
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0115
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0115
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0115
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0115
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0120
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0120
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0120
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0120
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0120
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0120
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0120
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0120
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0120
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0120
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0120
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0120
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0120
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0120
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0120
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0120
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0120
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0120
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0120
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0120
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0120
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0120
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0120
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0120
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0120
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0125
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0125
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0125
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0125
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0125
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0125
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0125
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0125
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0125
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0125
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0125
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0125
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0125
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0125
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0125
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0125
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0125
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0125
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0125
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0130
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0130
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0130
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0130
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0130
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0130
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0130
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0130
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0130
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0130
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0130
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0130
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0130
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0130
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0130
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0130
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0130
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0130
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0130
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0130
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0130
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0130
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0130
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0130
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0130
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0130
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0130
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0130
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0130
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0130
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0130
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0130
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0130
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0130
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0130
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0130
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0130
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0130
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0130
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0130
mailto:elvirajimenezgomez@gmail.com
http://crossmark.crossref.org/dialog/?doi=10.1016/j.nrleng.2015.05.001&domain=pdf
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0060
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0060
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0060
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0060
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0060
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0060
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0060
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0060
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0060
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0060
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0060
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0060
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0060
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0060
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0060
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0060
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0060
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0060
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0060
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0060
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0060
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0080
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0080
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0080
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0080
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0080
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0080
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0080
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0080
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0080
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0080
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0080
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0080
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0080
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0080
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0080
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0080
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0080
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0080
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0080
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0080
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0080
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0080
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0080
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0080
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0085
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0085
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0085
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0085
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0085
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0085
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0085
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0085
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0085
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0085
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0085
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0085
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0085
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0085
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0085
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0085
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0085
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0085
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0085
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0085
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0085
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0085
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0085
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0085
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0085
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0085
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0085
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0085
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0085
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0085
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0085
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0085
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0085
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0085
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0085
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0085
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0090
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0090
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0090
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0090
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0090
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0090
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0090
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0090
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0090
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0090
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0090
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0090
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0090
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0090
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0090
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0090
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0090
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0090
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0090
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0090
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0090
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0090
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0090
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0090
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0090
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0090
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0090
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0090
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0090
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0090
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0090
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0090
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0090
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0090
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0090
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0090
mailto:felixgonmar@hotmail.com
http://crossmark.crossref.org/dialog/?doi=10.1016/j.nrleng.2013.10.024&domain=pdf
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0045
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0045
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0045
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0045
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0045
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0045
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0045
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0045
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0045
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0045
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0045
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0045
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0045
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0045
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0045
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0045
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0045
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0045
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0045
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0045
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0045
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0045
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0055
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0060
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0060
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0060
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0060
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0060
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0060
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0060
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0060
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0060
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0060
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0060
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0060
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0060
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0060
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0060
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0060
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0060
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0060
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0060
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0060
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0060
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0060
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0060
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0060
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0060
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0060
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0060
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0060
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0060
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0060
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0060
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0060
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0060
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0065
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0070
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0075
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0080
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0080
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0080
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0080
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0080
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0080
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0080
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0080
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0080
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0080
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0080
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0080
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0080
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0080
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0080
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0080
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0080
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0080
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0080
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0080
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0080
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0080
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0080
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0080
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0080
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0080
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0080
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0080
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0080
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0080
mailto:Martabermudez@hotmail.com
http://crossmark.crossref.org/dialog/?doi=10.1016/j.nrleng.2013.08.004&domain=pdf
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0035
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0035
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0035
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0035
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0035
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0035
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0035
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0035
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0035
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0035
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0035
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0035
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0035
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0035
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0035
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0035
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0035
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0035
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0035
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0035
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0035
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0035
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0040
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0040
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0040
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0040
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0040
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0040
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0040
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0040
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0040
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0040
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0040
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0040
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0040
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0040
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0040
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0040
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0040
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0040
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0040
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0040
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0040
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0040
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0040
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0040
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0040
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0040
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0040
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0045
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0045
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0045
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0045
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0045
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0045
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0045
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0045
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0045
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050
http://refhub.elsevier.com/S2173-5808(15)00088-7/sbref0050

LETTERS TO THE EDITOR

387

5. Neuwelt E, Abbott NJ, Abrey L, Banks WA, Blakley B, Davis T, et al.
Strategies to advance translational research into brain barriers.
Lancet Neurol. 2008;7:84—96.

6. Kieburtz K, Olanow CW. Translational experimental therapeutics:
the translation of laboratory-based discovery into disease-
related therapy. Mt Sinai J Med. 2007;74:7—14.

L. Lopez Mesonero

Servicio de Neurologia, Hospital Clinico Universitario de
Salamanca, Salamanca, Spain

E-mail address: megalukili@hotmail.com

‘SARAgraph’: a proposed
graphic system for representing
ataxia progression™ "*

@ CrossMark

‘SARAgrama’: una propuesta de
representacion grafica en la evolucion de las
ataxias

Dear Editor:

The Scale for the Assessment and Rating of Ataxias (SARA)'
is often used to evaluate patients with different types
of degenerative ataxias, both in clinical practice and in
research projects.” Results from a SARA assessment are
expressed as a single number, which overlooks the multidi-
mensional nature of cerebellar impairment.> We propose a
simple and standard method of expressing ataxia patients’
impairment across multiple dimensions that will show all
SARA item values at a single glance. This graphic display
is useful for the initial assessment of the patient, and to
document patient progress.

To this end, we designed a template that would be used
to record values for each SARA item and automatically

* Please cite this article as: Pulido-Valdeolivas |, Gomez-Andrés D,
Sanz-Gallego |, Arpa-Gutiérrez J. «SARAgrama»: una propuesta de
representacion grafica en la evolucion de las ataxias. Neurologia.
2015;30:387—388.

*¥ This study was presented at the 64th Annual Meeting of the
Spanish Society of Neurology as an oral communication.

generate the SARAgraph (Microsoft® Excel 2004). For items
that can affect either side, values from each side (left
and right) were gathered independently. We used a polar
graph to represent the normalised values of the 12
SARA items. Values were normalised using the following
formula:

Xje = Xie/ Max(x;)

where x;;; is the value, in subject i, of item j at time
t, and max(x;) is the maximum theoretical value for
item j.

The result obtained is what we term the ‘SARAgraph’
(Fig. 1), a visual model that provides a multidimensional
representation of cerebellar disorders. The value of each
item is normalised to a maximum of 1 and a minimum
of 0. The SARAgraph allows researchers to compare the
affectation pattern of different types of ataxias. It also
facilitates studying a single patient’s progression along
multiple dimensions. This model is easy to implement
in normal clinical practice, research, and in pre-existing
databases.
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