
R

S
i

K
Z
a

b

c

d

e

f

g

h

h

•
•
•
•

a

A
R
R
A
A

K
B
B
B
C
N
N

U

H

w

h
0

Neuroscience Letters 635 (2016) 61–66

Contents lists available at ScienceDirect

Neuroscience  Letters

jo ur nal ho me  page: www.elsev ier .com/ locate /neule t

esearch  article

cientific  profile  of  brain–computer  interfaces:  Bibliometric  analysis
n  a  10-year  period

ejia  Hu  (M.D.)a,b,c,d,g,  Chao  Chen  (M.Eng.)e, Qingyao  Meng  (B.S.) f,
iv Williams  (M.D.)b,c,∗∗,  Wendong  Xu  (M.D.,  Ph.D.) a,d,g,h,∗

Department of Hand Surgery, Huashan Hospital, Fudan University, Shanghai 200040, China
Department of Neurosurgery, Massachusetts General Hospital, Harvard Medical School, Boston, MA, 02114, USA
MGH  – HMS  Center for Nervous System Repair; Harvard Medical School, Boston, MA, 02114, USA
Shanghai Key Laboratory of Peripheral Nerve and Microsurgery, Fudan University, Shanghai, 200040, China
Department of Chemical and Biochemical engineering, Western University, London, Ontario, N6A3K7, Canada
Fashion, Art Design Institute, Donghua University, Shanghai, 200051, China
Department of Hand and Upper Extremity Surgery, Jing’an District Central Hospital, Shanghai, 200040, China
State Key Laboratory of Medical Neurobiology, Collaborative Innovation Center of Brain Science, Fudan University, Shanghai, 200031, China

 i g  h  l  i g  h  t  s

Brain–computer  interface  (BCI)/Brain–machine  interface  (BMI)  research  and  the  relevant  literature  have  expanded.
Analysis  of highly  cited  articles  can  help  identify  outstanding  scientific  studies.
We  investigated  100  highly  cited  BCI  papers  in  the  past  10  years,  which  can  help  distinguish  between  incremental  and  transformational  studies.
It provides  insights  into  priorities  and  trends  for  guiding  future  BCI  studies.

 r  t i  c  l  e  i  n  f  o

rticle history:
eceived 22 August 2016
eceived in revised form 8 October 2016
ccepted 13 October 2016
vailable online 14 October 2016

eywords:
ibliometrics
rain–machine interface
rain–computer interface
itation analysis
eural prosthetic

a  b  s  t  r  a  c  t

Background:  With  the  tremendous  advances  in the  field  of brain–computer  interfaces  (BCI),  the  literature
in  this  field  has  grown  exponentially;  examination  of  highly  cited  articles  is a  tool  that  can  help  identify
outstanding  scientific  studies  and landmark  papers.  This  study  examined  the  characteristics  of  100  highly
cited  BCI  papers  over  the  past  10 years.
Methods:  The  Web  of  Science  was searched  for highly  cited  papers  related  to BCI  research  published  from
2006  to  2015.  The  top  100  highly  cited  articles  were  identified.  The  number  of  citations  and  countries,
and  the  corresponding  institutions,  year  of publication,  study  design,  and  research  area  were  noted  and
analyzed.
Results: The  100  highly  cited  articles  had  a mean  of 137.1(SE:  15.38)  citations.  These  articles  were  pub-
lished  in  45  high-impact  journals,  and  mostly  in  TRANSACTIONS  ON  BIOMEDICAL  ENGINEERING  (n  =  14).
Of the  100  articles,  72 were  original  articles  and  the  rest  were  review  articles.  These articles  came  from
eurorehabilitation 15 countries,  with  the  USA  contributing  most  of  the  highly  cited  articles  (n =  52).  Fifty-seven  institutions
produced  these  100 highly  cited  articles,  led by  Duke  University  (n  = 7).
Conclusions:  This study  provides  a historical  perspective  on  the  progress  in  the  field  of  BCI,  allows  recog-
nition  of  the  most  influential  reports,  and  provides  useful  information  that can  indicate  areas  requiring
further  investigation.
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1. Introduction

Brain–computer interfaces (BCI), also called brain–machine

interfaces (BMI), can create a direct communication pathway
between the brain and an external device. Research on BCI began in
the 1970s [1]; following years of animal experimentation, the first
report of a BCI device implanted in a human appeared in 1998 [2].
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In the last few decades, BCI has emerged as a rapidly developing
esearch area, and studies have focused on researching, mapping,
ssisting, augmenting, or repairing human cognitive or sensory-
otor functions [3]. BCI research usually involves collaboration of
ultidisciplinary teams of researchers, including those from the

elds of neuroscience, orthopedics, rehabilitation, computer sci-
nce, and engineering [4]. Thus, the BCI literature encompasses
eports from numerous researchers varying in specialties and coun-
ries of origin, and appearing in a range of scientific journals.

With the development of internet-based search engines, many
ethods for searching for relevant medical literature are now avail-

ble. However, the results of basic keyword or topic searches are
ften overwhelming and shed little light on the most relevant arti-
les. The Institute for Scientific Information (ISI) initiated Science
itations as a systematic approach for evaluating the impact of sci-
ntific journals or researchers according to the number of times
heir works have been cited by other authors [5], and it is widely
sed to measure the impact of certain papers, helping researchers
o find important articles in their area of interest rapidly. This type
f analysis has been applied to literature on different specialties and
esearch areas [6–11], and there were earlier bibliometric analyses
f the BCI literature, included years from 1990 to 2009[12,13], How-
ver, since this is a rapidly growing research area, little is currently
nown about the most frequently cited articles that are specifically
elated to BCI research in the latest decade.

Therefore, the purpose of this study was to identify the 100
ost highly cited articles in the BCI field in the past 10 years, in

n effort to evaluate important contributions to the literature in
his promising area.

. Materials and methods

Thomson Reuter’s Web  of Science was queried through the Har-
ard Library Portal, on one specific day, January 1, 2016, to avoid
ny changes in citation rate as far as possible, for all articles related
o BCI published from 2006 to 2015. Different combination of the
ords “brain,” “user,” “mind,” “machine,” “computer,” “communi-

ation,” “interface,” “BMI,” and “BCI” were used, and the results
ere ranked by the total citation number. The terms “neural pros-
hetics” and “neuroprosthetics” were also used as search terms,
n order to exclude some prosthetics that are only linked to other
arts of the nervous system, such as the peripheral nerves, while
he term BCI usually designates an interface with the central ner-

Fig. 1. Distribution of countries from which the 100 most highly cited brain
ters 635 (2016) 61–66

vous system [8]. The full texts of these reports were mainly obtained
from PubMed, EMBASE, and Medline. When full-text articles were
not available, online abstracts were used.

Data inclusion criteria were as follows: (a) peer-reviewed arti-
cles on BCI research published and indexed in the Web  of Science
and (b) original research articles and review articles. Exclusion
criteria were (a) patents, books, manuals, and non-biomedical pub-
lications, and (b) conference abstracts and case reports.

The 100 most highly cited articles were then identified based
on the number of citations, and those published in the past 2 years
were also considered. Owing to differences in time since publica-
tion, annual citations rates were also defined. Articles were selected
by reading the abstract to gauge whether they were related to BCI,
and the following data were extracted from each of the articles:
title, year of publication, last correspond author and his/her first
institution, country of origin, journal name, number of citations,
type of study, research topic and keywords of study.

Statistical analysis was performed using R version 3.2.3
(Wooden Christmas-Tree). Statistically significant differences were
identified using a non-parametric ANOVA analysis with an alpha
level of 0.05. CiteSpace version 4.0 was  used to visualize trends and
patterns in BCI research [14–16].

3. Results

The 100 most highly cited articles on BCI research in Web  of
Knowledge were listed in Supplemental Materials (Table S1) in
descending order of the total citation numbers they have. The 100
papers obtained a mean of 137.1 (SE 15.38) citations per article, the
top one received 1294 citations (Hochberg, LR et al., 2006, Nature)
[17]. Annually, the 100 highly cited articles received average 19.45
(SE 1.92) citations per paper (range, 5.40 to 129.40).

3.1. Countries and institutions of origin

The 100 articles originated from 16 different countries (Fig. 1);
most (n = 48) studies were from the USA, followed by Germany
(n = 19). Five studies were from Singapore; four from Switzerland

and Austria; three each from France, England, Canada, and China;
and one each from Sweden, Spain, the Netherlands, Japan, Israel,
and Italy. Even though we used no language restrictions, all 100
studies were published in English.

-computer interface research articles originated from 2006 to 2015.
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Fig. 2. Institutions contributing the most highly cited brain-computer interface research articles from 2006 to 2015.

Table 1
The journals in which the 100 most highly cited brain − computer interface articles
were published from 2006 to 2015; the journal impact factor was based on Thomson
Reuters Web  of Knowledge Journal Citation Reports Ranking (2015).

Rank Journals N IF

1 IEEE Transactions on Biomedical Engineering 12 2.347
2  Journal of Neural Engineering 8 3.295
2  Journal of Neuroscience 8 6.344
3  Clinical Neurophysiology 5 3.097
3  Journal of Neurophysiology 5 2.887
3  Nature 5 41.456
7  Journal of Neuroscience Methods 4 2.025
7  Neuroimage 4 6.357
9  Nature Neuroscience 3 16.095
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Fig. 3. Co-subject analysis of brain-computer interface research field distribution
in  the Web  of Science category during 2006–2015.
Others 46

F, impact factor.

These articles originated from 57 universities, hospitals, and
linics; 20 institutions were responsible for two or more of these
rticles, led by Duke University (n = 7). The 10 research institutions
ith the highest number of highly cited articles are listed in Fig. 2.

.2. Journal distribution and study field

The top 100 highly cited articles were published in 45 jour-
als; most appeared in the IEEE TRANSACTIONS ON BIOMEDICAL
NGINEERING (n = 14), followed by the JOURNAL OF NEURAL ENGI-
EERING and the JOURNAL OF NEUROSCIENCE (n = 8) (Table 1). THE
ANCET (n = 1) was the most high impact journal in the list [18].

.3. Study fields

Neuroscience, neurology, and engineering are the most BCI-
elated areas (Fig. 3). Keywords of BCI articles occur in categories
ncluding “machine learning,” “neural control,” “visual attention,”
human brain mapping,” and “disabled subject” (Fig. 4).

Of the 100 articles, 72 were original articles and 28 were review
rticles. Original articles were classified based on the experimen-

al subjects; 31 articles used human trials (Table 2), 18 articles
sed nonhuman primate trials (Table 3). Cats and rats were used
s experimental subjects in one paper. Highly cited articles focus-
ng on human trials had more average citation numbers (167.81,

Fig. 4. Visualization analysis of co-keywords burst terms in brain-computer inter-
face research articles between 2006 and 2015 retrieved from the Web  of Science.
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Table 2
The top 10 highly cited brain–computer interface research articles involving human trials from 2006 to 2015.

Titles Journal Year Citation Numbers

Total Annual Past 2 years

Neuronal ensemble control of prosthetic devices by a human
with tetraplegia

Nature 2006 1294 129.4 245

Reach  and grasp by people with tetraplegia using a neurally
controlled robotic arm

Nature 2012 391 97.75 247

The  non-invasive Berlin Brain – Computer Interface: Fast
acquisition of effective performance in untrained subjects

Neuroimage 2007 250 27.78 52

An  efficient P300-based brain – computer interface for disabled
subjects

Journal of Neuroscience
Methods

2008 234 29.25 67

High-performance neuroprosthetic control by an individual
with tetraplegia

Lancet 2013 229 76.33 179

Temporal classification of multichannel near-infrared
spectroscopy signals of motor imagery for developing a
brain – computer interface

Neuroimage 2007 226 25.11 65

Decoding two-dimensional movement trajectories using
electrocorticographic signals in humans

Journal of Neural
Engineering

2007 203 22.56 47

Single-trial analysis and classification of ERP components – A
tutorial

Neuroimage 2011 199 39.8 105

Flexible,  foldable, actively multiplexed, high-density electrode
array for mapping brain activity in vivo

Nature Neuroscience 2011 196 39.2 118

Evaluation of robotic training forces that either enhance or
reduce error in chronic hemiparetic stroke survivors

Experimental Brain
Research

2006 169 16.9 29

Table 3
The top 10 highly cited brain–computer interface research articles with nonhuman primate trials from 2006 to 2015.

Titles Journal Year Citation Numbers

Total Annual Past 2 years

Cortical control of a prosthetic arm for self-feeding Nature 2008 640 80 163
Dissolvable films of silk fibroin for ultrathin conformal

bio-integrated electronics
Nature Materials 2010 344 57.33 165

Direct control of paralyzed muscles by cortical neurons Nature 2008 227 28.38 67
Predicting movement from multiunit activity Journal Of Neuroscience 2007 119 13.22 32
Active tactile exploration using a brain – machine – brain

interface
Nature 2011 132 26.4 77

Congruent activity during action and action observation in
motor cortex

Journal of Neuroscience 2007 117 13 29

Functional network reorganization during learning in a
brain – computer interface paradigm

PNAS 2008 106 13.25 46

Decoding trajectories from posterior parietal cortex
ensembles

Journal of Neuroscience 2008 105 13.13 31

A  high-performance neural prosthesis enabled by control Nature Neuroscience 2012 80 20 58

eering

S
S
o
a
i

4

h
i
fi
a
i
B

c
c
1
o
p
r

algorithm design
Long-term asynchronous decoding of arm motion using

electrocorticographic signals in monkeys.
Frontiers in
Neuroengin

E 22.35) than those focusing on nonhuman primate trials (135.84,
E 14.02), but the difference was not significant (P = 0.5791). The
ther 21 original articles dealt with the design and development of
lgorithms, recordings, or techniques related to BCI, without direct
nvestigation of subjects.

. Discussion

With technological and conceptual advances, the field of BCI
as exponentially grown during the past 10 years, and currently

nvolves a variety of specialties. Thus, in contrast to other research
elds in which most of the highly cited articles are published in only

 few journals [5,19], the articles pertaining to BCI were published
n 34 different journals, reflecting the multidisciplinary nature of
CI research.

The 100 most highly cited articles from the past 10 years were
ited 53 − 1249 times. This number is considerably higher than
itations in limb prosthetics studies, in which studies received

1 − 90 citations [8], even though those studies were published
ver longer time periods (1980 − 2012). This observation is not sur-
rising, given the important applications of BCI; some fields of BCI
esearch are typically focused on neural prosthetics aimed at recov-
2010 77 12.83 27

ering loss of motor function, sight, and hearing. Moreover, BCI is
also a powerful tool for exploring fundamental questions in neu-
roscience, while BCI experiments can also be considered as direct
or indirect observations of neurophysiological activity in the brain,
and can shed light on how information is encoded and decoded
by neural circuits in real time, and how this coding changes with
neural plasticity [20].

Our study found that most of the 100 highly cited articles orig-
inated from the USA, which is similar to other fields of research
[21,22]. Furthermore, half of the institutions from which these
papers originated are located in the USA. These findings prove the
USA’s overwhelming impact on BCI research, because of its large
population and the abundant financial resources available to the
world of science [23].

The article from our top 100 list that had received the most
citations was a human BCI study, published in Nature in 2006, writ-
ten by Hochberg and colleagues, with correspondence directed to
John P. Donoghue at Brown University [17], in which the authors

described the early results of neural motor prostheses investiga-
tions, based on intracortical neuronal ensemble spiking activity
for restoring independence in humans with paralysis. This article
received 245 citations over the past 2 years (2014 and 2015), and
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as ranked second among the 100 papers, and was also ranked first
mong the annual citations, with 129.4 citations per year.

Their work continued, with a paper published in Nature in
012 [24], which ranked 5th overall (2nd annually and 1st in the
ast 2 years), demonstrated that two people with long-standing
etraplegia from cortical neuronal ensemble signal-based control
f a robotic arm to perform three-dimensional reach and grasp
ovements. Their results showed the feasibility to recreate use-

ul multidimensional control of complex devices directly from a
mall sample of neural signals in people with tetraplegia, years after
njury to the central nervous system.

The most highly cited article involving nonhuman primate trials
as also published in Nature [25] in 2008, written by Velliste and

olleagues, with correspondence addressed to Andrew B. Schwartz,
nd originating from the University of Pittsburgh. This paper ranked
nd overall (3rd annually and 5th of the past 2 years). It used intra-
ortical microelectrode arrays implanted in the motor cortex of
onkeys to record populations of neuronal spiking activity for con-

rolling a mechanized arm replica in a self-feeding task, with a view
o developing dexterous prosthetic devices that could ultimately
chieve arm and hand function at a near-natural level. In 2013,
hese authors transferred the trial to a human with tetraplegia,
sing two 96-channel intracortical microelectrodes in the motor
ortex. The participant was able to use the prosthetic limb to per-
orm skillful and coordinated reach and grasp movements, and this
andmark work was published in THE LANCET; it was also the latest
ublished article among the top-100 papers.

IEEE TRANSACTIONS ON BIOMEDICAL ENGINEERING and the JOUR-
AL OF NEURAL ENGINEERING published most of the highly cited
rticles; these two journals are associated with the subject category
f biomedical engineering, which in many ways is the corner-
tone of BCI. Given that several high impact factor journals have
ubordinate serials, the impact of a particular journal family is
ven greater. For example, if the number of such papers in all
he Nature serials are combined, including NATURE (n = 5), NATURE
EUROSCIENCE (n = 3), NATURE COMMUNICATIONS (n = 1), NATURE
ATERIALS (n = 1), NATURE REVIEWS NEUROSCIENCE (n = 1), it would

omprise 12 articles in total. Additionally, half of the top-10 highly
ited papers were published in Nature and its subordinate serials;
hus, as one of the top-3 basic science journals, along with CELL and
CIENCE, NATURE appears to have a greater interest in the BCI field.

Co-keywords and study category analysis showed that advance-
ent in BCI research involves not only the development of neural

rosthetics; but also attempts at understanding brain function by
ncoding and decoding neural signals and activities. BCI can be a
ridge between engineering and neuroscience [20]; yet; to move
orward; a number of issues need to addressed; such as improv-
ng the quality of neuronal recordings; achieving stable; long-term
erformance; and extending the BCI approach to a broad range of
otor; sensory; and even cognitive functions [26–29].
This study has several limitations, as do other bibliometric anal-

sis. First, older studies had more time to accumulate citations
30], articles that were published more recently will have a shorter
xposure to the scientific community [31]. In an attempt to con-
rol for this potential bias, we utilized annually citations analysis
nd recent 2 years citations. Second, although we attempted to be
s inclusive as possible, some studies were excluded in a subjec-
ive manner, and it may  be possible that other relevant highly cited
rticles were missed. Third, all articles were confined to English
ournals; language barriers are known to create a bias in citation
ates as authors are more likely to cite articles in their own  lan-
uage [32,33]. Fourth, factors potentially influencing citation rates,

uch as journal and author self-citations, were not considered [34].
astly, it should be acknowledged that the number of times an
rticle has been cited does not directly reflect its quality [35].

[

ters 635 (2016) 61–66 65

In conclusion, our analysis provides a review of landmark papers
published in the field of BCI; these 100 highly cited articles reflect
major advances and hot topics of the past 10 years, which can help
to distinguish incremental from transformational studies, and pro-
vide insights into priorities and trends in BCI research that could
serve as sources for future research directions.

Conflicts of interest

The authors declare no competing financial or personal inter-
ests.

Contributors

Kejia Hu, Ziv Williams and Wendong Xu designed the study,
Kejia Hu, Chao Chen, and Qingyao Meng performed the search and
collect the data, Kejia Hu performed the analyses, Kejia Hu, Ziv
Williams and Wendong Xu wrote the manuscript. All authors read
and approved the manuscript.

Acknowledgments

We  greatly thank Mohsen Jamali, Raymundo Báez-Mendoza,
Ziev Moses, Firas Bounni, Gabriel Friedman, William Li, Jonas St
Fleur and Emma  Mastrobattista in MGH  – HMS Center for Nervous
System Repair, for their insightful discussions and supports. Kejia
Hu also specially thank The China Scholarship Council (CSC) for
support and encouragement.

Appendix A. Supplementary data

Supplementary data associated with this article can be found,
in the online version, at http://dx.doi.org/10.1016/j.neulet.2016.10.
022.

References

[1] E.E. Fetz, Operant conditioning of cortical unit activity, Science (New York,
N.Y.) 163 (1969) 955–958.

[2] P.R. Kennedy, R.A. Bakay, Restoration of neural output from a paralyzed
patient by a direct brain connection, Neuroreport 9 (1998) 1707–1711.

[3] M.A. Lebedev, M.A. Nicolelis, Brain-machine interfaces: past, present and
future, Trends Neurosci. 29 (2006) 536–546.

[4] B.Z. Allison, E.W. Wolpaw, A.R. Wolpaw, Brain-computer interface systems:
progress and prospects, Expert Rev. Med. Devices 4 (2007) 463–474.

[5] F.A. Ponce, A.M. Lozano, Highly cited works in neurosurgery. Part I: the 100
top-cited papers in neurosurgical journals, J. Neurosurg. 112 (2010) 223–232.

[6] V.S. Madhugiri, G.M. Sasidharan, V. Subeikshanan, A. Dutt, S. Ambekar, S.F.
Strom, An analysis of the citation climate in neurosurgical literature and
description of an interfield citation metric, Neurosurgery 76 (2015) 505–512,
discussion 513.

[7] S.S. Ahmad, D.S. Evangelopoulos, M.  Abbasian, C. Roder, S. Kohl, The hundred
most-cited publications in orthopaedic knee research, J. Bone Joint Surg. Am.
96 (2014) e190.

[8] A. Eshraghi, N.A. Osman, H. Gholizadeh, S. Ali, B. Shadgan, 100 top-cited
scientific papers in limb prosthetics, Biomed. Eng. Online 12 (2013) 119.

[9] S. Namdari, K. Baldwin, K. Kovatch, G.R. Huffman, D. Glaser, Fifty most cited
articles in orthopedic shoulder surgery, J. Shoulder Elbow Surg. 21 (2012)
1796–1802.

10] Z. Li, F.X. Wu,  L.Q. Yang, Y.M. Sun, Z.J. Lu, W.F. Yu, Citation classics in main
pain research journals, J. Anesth. 26 (2012) 85–93.

11] C.Y. Chou, S.S. Chew, D.V. Patel, S.E. Ormonde, C. McGhee, Publication and
citation analysis of the Australian and New Zealand Journal of Ophthalmology
and Clinical and Experimental Ophthalmology over a 10-year period: the
evolution of an ophthalmology journal, Clin. Experiment. Ophthalmol. 37
(2009) 868–873.

12] B. Hamadicharef, Brain-Computer interface (BCI) literature – a bibliometric
study. information sciences signal processing and their applications (ISSPA),
10th International Conference On, 2010 (2010) 626–629.
13] B. Hamadicharef, International collaborations in brain-Computer interface
(BCI) research, in: Z. Gong, X. Luo, J. Chen, J. Lei, F.L. Wang (Eds.), Web
Information Systems and Mining: International Conference, WISM 2011,
Taiyuan, China, September 24–25, 2011, Proceedings, Part I, Springer, Berlin,
Heidelberg, 2011, pp. 35–42.

http://dx.doi.org/10.1016/j.neulet.2016.10.022
http://dx.doi.org/10.1016/j.neulet.2016.10.022
http://dx.doi.org/10.1016/j.neulet.2016.10.022
http://dx.doi.org/10.1016/j.neulet.2016.10.022
http://dx.doi.org/10.1016/j.neulet.2016.10.022
http://dx.doi.org/10.1016/j.neulet.2016.10.022
http://dx.doi.org/10.1016/j.neulet.2016.10.022
http://dx.doi.org/10.1016/j.neulet.2016.10.022
http://dx.doi.org/10.1016/j.neulet.2016.10.022
http://dx.doi.org/10.1016/j.neulet.2016.10.022
http://dx.doi.org/10.1016/j.neulet.2016.10.022
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0005
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0005
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0005
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0005
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0005
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0005
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0005
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0005
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0005
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0005
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0005
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0005
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0005
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0005
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0005
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0005
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0005
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0010
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0010
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0010
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0010
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0010
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0010
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0010
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0010
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0010
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0010
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0010
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0010
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0010
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0010
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0010
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0010
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0010
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0010
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0010
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0010
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0010
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0010
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0010
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0015
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0015
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0015
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0015
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0015
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0015
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0015
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0015
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0015
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0015
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0015
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0015
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0015
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0015
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0015
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0015
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0015
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0020
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0020
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0020
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0020
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0020
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0020
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0020
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0020
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0020
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0020
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0020
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0020
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0020
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0020
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0020
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0020
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0020
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0020
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0020
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0020
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0020
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0025
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0025
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0025
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0025
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0025
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0025
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0025
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0025
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0025
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0025
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0025
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0025
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0025
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0025
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0025
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0025
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0025
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0025
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0025
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0025
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0025
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0025
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0025
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0025
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0025
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0030
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0030
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0030
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0030
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0030
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0030
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0030
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0030
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0030
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0030
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0030
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0030
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0030
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0030
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0030
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0030
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0030
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0030
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0030
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0030
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0030
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0030
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0030
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0030
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0030
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0030
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0030
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0030
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0030
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0030
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0030
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0030
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0030
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0030
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0030
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0030
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0035
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0035
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0035
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0035
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0035
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0035
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0035
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0035
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0035
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0035
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0035
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0035
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0035
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0035
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0035
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0035
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0035
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0035
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0035
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0035
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0035
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0035
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0035
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0035
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0035
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0035
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0040
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0040
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0040
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0040
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0040
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0040
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0040
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0040
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0040
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0040
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0040
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0040
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0040
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0040
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0040
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0040
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0040
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0040
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0040
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0040
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0040
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0040
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0040
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0045
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0045
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0045
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0045
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0045
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0045
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0045
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0045
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0045
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0045
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0045
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0045
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0045
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0045
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0045
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0045
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0045
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0045
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0045
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0045
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0045
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0045
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0045
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0045
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0045
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0045
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0045
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0050
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0050
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0050
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0050
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0050
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0050
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0050
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0050
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0050
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0050
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0050
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0050
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0050
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0050
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0050
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0050
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0050
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0050
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0050
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0050
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0050
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0050
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0050
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0050
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0050
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0050
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0055
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0055
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0055
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0055
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0055
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0055
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0055
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0055
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0055
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0055
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0055
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0055
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0055
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0055
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0055
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0055
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0055
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0055
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0055
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0055
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0055
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0055
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0055
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0055
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0055
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0055
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0055
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0055
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0055
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0055
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0055
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0055
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0055
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0055
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0055
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0055
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0055
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0055
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0055
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0055
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0055
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0055
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0055
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0055
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0055
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0055
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0060
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0060
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0060
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0060
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0060
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0060
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0060
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0060
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0060
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0060
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0060
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0060
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0060
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0060
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0060
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0060
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0060
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0060
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0060
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0060
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0060
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0060
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0060
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0060
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0060
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0060
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0060
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0065
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0065
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0065
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0065
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0065
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0065
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0065
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0065
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0065
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0065
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0065
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0065
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0065
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0065
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0065
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0065
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0065
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0065
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0065
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0065
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0065
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0065
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0065
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0065
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0065
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0065
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0065
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0065
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0065
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0065
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0065
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0065
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0065
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0065
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0065
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0065
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0065
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0065
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0065
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0065
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0065
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0065
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0065
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0065
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0065
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0065
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0065
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0065


6 ce Let

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[34] J. Cheek, B. Garnham, J. Quan, What’s in a number? Issues in providing
evidence of impact and quality of research(ers), Qual. Health Res. 16 (2006)
6 K. Hu et al. / Neuroscien

14] C. Chen, Searching for intellectual turning points: progressive knowledge
domain visualization, Proc. Natl. Acad. Sci. U. S. A. 101 (Suppl. 1) (2004)
5303–5310.

15] C. Chen, Y. Chen, Searching for clinical evidence in CiteSpace, AMIA . . . annual
symposium proceedings/AMIA symposium, AMIA Symposium (2005)
121–125.

16] M.B. Synnestvedt, C. Chen, J.H. Holmes, CiteSpace II: visualization and
knowledge discovery in bibliographic databases, AMIA . . . Annual Symposium
proceedings/AMIA Symposium, AMIA Symposium (2005) 724–728.

17] L.R. Hochberg, M.D. Serruya, G.M. Friehs, J.A. Mukand, M.  Saleh, A.H. Caplan, A.
Branner, D. Chen, R.D. Penn, J.P. Donoghue, Neuronal ensemble control of
prosthetic devices by a human with tetraplegia, Nature 442 (2006) 164–171.

18] J.L. Collinger, B. Wodlinger, J.E. Downey, W.  Wang, E.C. Tyler-Kabara, D.J.
Weber, A.J. McMorland, M.  Velliste, M.L. Boninger, A.B. Schwartz,
High-performance neuroprosthetic control by an individual with tetraplegia,
Lancet (London, England) 381 (2013) 557–564.

19] N.M. Alotaibi, F. Nassiri, J.H. Badhiwala, C.D. Witiw, G.M. Ibrahim, R.L.
Macdonald, A.M. Lozano, The most cited works in aneurysmal subarachnoid
hemorrhage: a bibliometric analysis of the 100 most cited articles, World
Neurosurg. 89 (2016), http://dx.doi.org/10.1016/j.wneu.2015.11.072,
587–592.e6.

20] K.A. Moxon, G. Foffani, Brain-machine interfaces beyond neuroprosthetics,
Neuron 86 (2015) 55–67.

21] R.S. Dolan, T.N. Hanna, G.J. Warraich, J.O. Johnson, F. Khosa, The top 100
articles in the radiology of trauma: a bibliometric analysis, Emerg. Radiol. 22
(2015) 667–675.
22] R. Lenzi, S. Fortunato, L. Muscatello, Top-cited articles of the last 30 years
(1985–2014) in otolaryngology – head and neck surgery, J. Laryngol. Otol. 130
(2016) 121–127.

23] F.M. Campbell, National bias: a comparison of citation practices by health
professionals, Bull. Med. Libr. Assoc. 78 (1990) 376–382.

[

ters 635 (2016) 61–66

24] L.R. Hochberg, D. Bacher, B. Jarosiewicz, N.Y. Masse, J.D. Simeral, J. Vogel, S.
Haddadin, J. Liu, S.S. Cash, P. van der Smagt, J.P. Donoghue, Reach and grasp by
people with tetraplegia using a neurally controlled robotic arm, Nature 485
(2012) 372–375.

25] M.  Velliste, S. Perel, M.C. Spalding, A.S. Whitford, A.B. Schwartz, Cortical
control of a prosthetic arm for self-feeding, Nature 453 (2008) 1098–1101.

26] R.A. Andersen, E.J. Hwang, G.H. Mulliken, Cognitive neural prosthetics, Annu.
Rev.  Psychol. 61 (2010) 169–190, c161–163.

27] P.J. Ifft, S. Shokur, Z. Li, M.A. Lebedev, M.A. Nicolelis, A brain-machine interface
enables bimanual arm movements in monkeys, Sci. Transl. Med. 5 (2013)
(210ra154).

28] A.B. Graf, R.A. Andersen, Brain-machine interface for eye movements, Proc.
Natl. Acad. Sci. U. S. A. 111 (2014) 17630–17635.

29] M.D. Murphy, D.J. Guggenmos, D.T. Bundy, R.J. Nudo, Current challenges
facing the translation of brain computer interfaces from preclinical trials to
use in human patients, Front. Cell. Neurosci. 9 (2015) 497.

30] S.E. Gisvold, Citation analysis and journal impact factors – is the tail wagging
the  dog? Acta Anaesthesiol. Scand. 43 (1999) 971–973.

31] W.  Marx, H. Schier, M.  Wanitschek, Citation analysis using online databases:
feasibilities and shortcomings, Scientometrics 52 (2001) 59–82.

32] H.F. Moed, The impact-factors debate: the ISI’s uses and limits, Nature 415
(2002) 731–732.

33] S. Ren, G. Zu, H.F. Wang, Statistics hide impact of non-English journals, Nature
415  (2002) 732.
423–435.
35] P.O. Seglen, Citation rates and journal impact factors are not suitable for

evaluation of research, Acta Orthop. Scand. 69 (1998) 224–229.

http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0070
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0070
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0070
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0070
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0070
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0070
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0070
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0070
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0070
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0070
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0070
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0070
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0070
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0070
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0070
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0070
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0070
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0070
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0070
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0070
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0070
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0070
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0070
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0070
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0070
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0075
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0075
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0075
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0075
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0075
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0075
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0075
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0075
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0075
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0075
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0075
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0075
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0075
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0075
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0075
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0075
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0075
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0075
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0075
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0075
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0075
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0075
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0075
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0075
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0080
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0080
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0080
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0080
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0080
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0080
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0080
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0080
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0080
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0080
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0080
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0080
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0080
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0080
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0080
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0080
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0080
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0080
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0080
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0080
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0080
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0080
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0080
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0080
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0080
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0080
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0080
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0080
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0080
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0085
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0085
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0085
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0085
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0085
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0085
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0085
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0085
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0085
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0085
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0085
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0085
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0085
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0085
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0085
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0085
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0085
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0085
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0085
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0085
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0085
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0085
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0085
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0085
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0085
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0085
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0085
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0085
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0085
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0085
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0085
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0085
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0085
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0085
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0085
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0085
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0085
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0090
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0090
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0090
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0090
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0090
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0090
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0090
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0090
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0090
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0090
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0090
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0090
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0090
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0090
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0090
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0090
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0090
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0090
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0090
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0090
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0090
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0090
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0090
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0090
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0090
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0090
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0090
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0090
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0090
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0090
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0090
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0090
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0090
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0090
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0090
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0090
dx.doi.org/10.1016/j.wneu.2015.11.072
dx.doi.org/10.1016/j.wneu.2015.11.072
dx.doi.org/10.1016/j.wneu.2015.11.072
dx.doi.org/10.1016/j.wneu.2015.11.072
dx.doi.org/10.1016/j.wneu.2015.11.072
dx.doi.org/10.1016/j.wneu.2015.11.072
dx.doi.org/10.1016/j.wneu.2015.11.072
dx.doi.org/10.1016/j.wneu.2015.11.072
dx.doi.org/10.1016/j.wneu.2015.11.072
dx.doi.org/10.1016/j.wneu.2015.11.072
dx.doi.org/10.1016/j.wneu.2015.11.072
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0100
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0100
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0100
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0100
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0100
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0100
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0100
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0100
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0100
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0100
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0100
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0100
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0100
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0100
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0105
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0105
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0105
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0105
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0105
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0105
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0105
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0105
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0105
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0105
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0105
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0105
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0105
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0105
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0105
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0105
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0105
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0105
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0105
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0105
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0105
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0105
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0105
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0105
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0105
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0105
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0105
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0105
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0105
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0110
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0110
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0110
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0110
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0110
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0110
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0110
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0110
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0110
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0110
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0110
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0110
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0110
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0110
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0110
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0110
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0110
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0110
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0110
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0110
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0110
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0110
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0110
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0110
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0110
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0110
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0110
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0110
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0110
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0110
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0110
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0115
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0115
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0115
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0115
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0115
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0115
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0115
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0115
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0115
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0115
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0115
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0115
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0115
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0115
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0115
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0115
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0115
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0115
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0115
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0115
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0115
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0120
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0120
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0120
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0120
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0120
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0120
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0120
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0120
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0120
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0120
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0120
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0120
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0120
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0120
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0120
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0120
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0120
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0120
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0120
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0120
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0120
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0120
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0120
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0120
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0120
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0120
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0120
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0120
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0120
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0120
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0120
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0120
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0120
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0120
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0120
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0120
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0120
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0120
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0120
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0120
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0120
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0120
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0120
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0125
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0125
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0125
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0125
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0125
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0125
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0125
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0125
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0125
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0125
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0125
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0125
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0125
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0125
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0125
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0125
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0125
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0125
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0125
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0125
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0125
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0125
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0125
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0125
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0130
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0130
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0130
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0130
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0130
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0130
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0130
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0130
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0130
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0130
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0130
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0130
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0130
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0130
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0130
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0130
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0130
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0130
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0130
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0130
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0135
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0135
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0135
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0135
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0135
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0135
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0135
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0135
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0135
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0135
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0135
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0135
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0135
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0135
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0135
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0135
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0135
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0135
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0135
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0135
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0135
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0135
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0135
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0135
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0135
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0140
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0140
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0140
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0140
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0140
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0140
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0140
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0140
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0140
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0140
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0140
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0140
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0140
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0140
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0140
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0140
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0140
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0140
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0140
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0140
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0140
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0145
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0145
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0145
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0145
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0145
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0145
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0145
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0145
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0145
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0145
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0145
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0145
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0145
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0145
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0145
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0145
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0145
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0145
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0145
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0145
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0145
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0145
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0145
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0145
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0145
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0145
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0145
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0145
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0145
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0145
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0145
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0150
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0150
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0150
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0150
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0150
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0150
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0150
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0150
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0150
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0150
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0150
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0150
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0150
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0150
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0150
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0150
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0150
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0150
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0150
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0150
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0150
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0150
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0150
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0155
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0155
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0155
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0155
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0155
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0155
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0155
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0155
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0155
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0155
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0155
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0155
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0155
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0155
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0155
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0155
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0155
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0155
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0155
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0155
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0160
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0160
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0160
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0160
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0160
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0160
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0160
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0160
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0160
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0160
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0160
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0160
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0160
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0160
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0160
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0160
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0165
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0165
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0165
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0165
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0165
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0165
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0165
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0165
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0165
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0165
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0165
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0165
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0165
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0165
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0165
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0165
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0170
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0170
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0170
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0170
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0170
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0170
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0170
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0170
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0170
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0170
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0170
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0170
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0170
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0170
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0170
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0170
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0170
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0170
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0170
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0170
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0170
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0170
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0170
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0170
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0170
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0170
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0170
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0170
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0175
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0175
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0175
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0175
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0175
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0175
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0175
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0175
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0175
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0175
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0175
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0175
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0175
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0175
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0175
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0175
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0175
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0175
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0175
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0175
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0175
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0175
http://refhub.elsevier.com/S0304-3940(16)30774-1/sbref0175

	Scientific profile of brain–computer interfaces: Bibliometric analysis in a 10-year period
	1 Introduction
	2 Materials and methods
	3 Results
	3.1 Countries and institutions of origin
	3.2 Journal distribution and study field
	3.3 Study fields

	4 Discussion
	Conflicts of interest
	Contributors
	Acknowledgments
	Appendix A Supplementary data
	References


