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Models; Introduction: In recent decades there has been a special interest in theories that could explain
Motor control; the regulation of motor control, and their applications. These theories are often based on
Motor learning; models of brain function, philosophically reflecting different criteria on how movement is con-
Neurological trolled by the brain, each being emphasised in different neural components of the movement.
diseases; The concept of motor learning, regarded as the set of internal processes associated with practice
Neuro-rehabilitation; and experience that produce relatively permanent changes in the ability to produce motor
Theories activities through a specific skill, is also relevant in the context of neuroscience. Thus, both

motor control and learning are seen as key fields of study for health professionals in the field
of neurorehabilitation.

Development: The major theories of motor control are described, which include, motor pro-
gramming theory, systems theory, the theory of dynamic action, and the theory of parallel
distributed processing, as well as the factors that influence motor learning and its applications
in neurorehabilitation.

Conclusions: At present there is no consensus on which theory or model defines the regulations
to explain motor control. Theories of motor learning should be the basis for motor rehabilitation.
The new research should apply the knowledge generated in the fields of control and motor
learning in neurorehabilitation.
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PALABRAS CLAVE
Aprendizaje motor;
Control motor;

Teorias y modelos de control y aprendizaje motor. Aplicaciones clinicas en
neurorrehabilitacion

Introduccion: En las ultimas décadas ha existido un especial interés por las teorias que podrian
explicar el gobierno del control motor y sus aplicaciones. Estas teorias suelen basarse en mode-
los de funcion cerebral, reflejando criterios filosoficamente diferentes sobre la forma en la
que el movimiento es controlado por el cerebro, enfatizando cada una de ellas en los distintos
componentes neurales del movimiento. Asimismo, en el contexto de las neurociencias, toma
relevancia el concepto de aprendizaje motor, considerado como el conjunto de procesos inter-
nos asociados a la practica, y la experiencia, que producen cambios relativamente permanentes
en la capacidad de producir actividades motoras, a través de una habilidad especifica. Por lo
que ambos, control y aprendizaje motor, se posicionan como campos de estudio fundamentales
para los profesionales sanitarios en el campo de la neurorrehabilitacion.

Desarrollo: Se describen las principales teorias de control motor como la teoria de la programa-
cion motora, la teoria de sistemas, la teoria de la accion dinamica o la teoria del procesamiento
de distribucion en paralelo, asi como los factores que influyen en el aprendizaje motor y sus

Conclusiones: En la actualidad no existe un consenso sobre qué teoria o modelo es definitorio
en dar explicacion al gobierno del control motor. Las teorias sobre el aprendizaje motor deben
ser la base para la rehabilitacion motora. Las nuevas lineas de investigacion deben aplicar los
conocimientos generados en los campos del control y aprendizaje motor en neurorrehabilita-
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Introduction

Studying the cause and nature of movement is essential in
medical practice. Recently, doctors have shown particular
interest in new theories about motor control (MC) and their
applications. However, due to new research in the field of
neuroscience, the scientific community lacks a single theory
regarding MC and distance is growing between the theo-
ries and the therapeutic interventions used for alterations
in MC."

The specific methods that are typically used in neurore-
habilitation therefore rest on basic suppositions about the
cause and nature of movement, meaning that MC theory
actually stems from the theoretical basis underlying ther-
apeutic practices.’

In general terms, the purpose of neurorehabilitation
is to cement patients’ existing skills, retrieve any lost
skills, and promote learning of new abilities. A variety of
factors may have a significant effect on neurorehabilita-
tion and influence motor learning processes. These factors
include verbal instructions, characteristics and variability
of training sessions, the individual’s active participation
and motivation, positive and negative learning transfer,
posture control, memory, and feedback. All of these fac-
tors are clinically applicable and they provide the basis
for emerging or established lines of research having to
do with retraining sensorimotor function in neurological
patients.

The purpose of this study is to present a critical analysis
of existing theories and models of MC and motor learn-
ing, and also study their potential clinical applications in
the field of neurorehabilitation, referring fundamentally to

regaining postural control and balance, locomotion, reach,
grasp, and manipulation. Lastly, we describe the true pos-
sibilities for new technologies applicable to neurological
disease.

Background
Theories on motor control

The different theories on MC reflect existing ideas of
how movement is controlled by the brain. Each differ-
ent theory emphasises the different neural components of
movement.! The specific methods used in neurorehabili-
tation are therefore based on general suppositions about
the cause and nature of movement, meaning that MC
theory actually stems from the theoretical basis under-
lying therapeutic practices,? which in turn corroborate
or refute these theories.® The main limitations and clin-
ical implications of different MC theories are shown in
Table 1.

Reflex theory

In 1906, the neurophysiologist Sir Charles Sherrington estab-
lished the basis for the reflex theory of motor control,*
according to which reflexes were the building blocks of com-
plex behaviour intended to achieve a common objective.®
He described this behaviour in terms of compound reflexes
and their combined or chained action.®~'* A stimulus pro-
vokes a response, which is transformed into the stimulus of
the next response.
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Table 1

Limitations of motor control theories

Motor control
theories

Limitations

Clinical implications

Reflex theory

Hierarchical theory

Motor programming
theory

Systems theory

Dynamic action
theory

Theory of parallel
distributed
processing

Activity-oriented
theory

Ecological theory

Designating the reflex as the
basic unit of behaviour does
not explain either spontaneous
or voluntary movements as
acceptable forms of behaviour.
Furthermore, it does not
explain how a single stimulus
may elicit a variety of
responses depending on
context and on descending
commands or the ability to
perform new movements.

The hierarchical theory does
not explain how a reflex on the
lowest hierarchical level would
dominate motor function
(withdrawal reflex).

The concept of motor
programming does not consider
that the CNS relies on
musculoskeletal and
environmental variables to
achieve movement control.
Similar commands can produce
different movements
depending on changes in these
variables.

Systems theory does not
account for the subject’s
interaction with the
environment.

The dynamic action theory
presumes that the relationship
between the subject’s physical
system and the environment in
which it functions is the main
determinant of behaviour.
Models based on this theory do
not imitate information
processing during the
performance and learning
stages.

Activity-oriented theory
informs us about the
fundamental activities of the
CNS and the essential elements
controlled during an action.
Ecological theory places little
emphasis on the organisation
and function of the nervous
system.

Recovering MC is based on increasing or decreasing the
effect of different reflexes during motor tasks. The
Bobath concept is partially based on this theory.

Reflex analyses based on the hierarchical theory of MC
have been performed as part of the clinical assessment
for patients with neurological deficits. These analyses
have also been used to calculate the patient’s level of
neural maturity and predict functional capacity.

The theory emphasises the capacity for relearning
appropriate action patterns in situations of high level
motor control. Treatment should focus on recovering
key movements for functional activity rather than on
the retraining of isolated muscles, and also on locating
alternative effectors if higher level motor programmes
are not affected.

It suggests that assessment and treatment should
examine not only deficits in specific systems contributing
to motor control, but also those influencing multiple
systems, such as musculoskeletal system deficiencies.
Changes in motor behaviour may often be explained
according to physical principles instead of a strict
interpretation according to neural structures. As such,
an understanding of the physical and dynamic properties
of the body provides therapeutic applications for this
theory.

This model can be used in clinical practice to predict the
way in which nervous system lesions affect functions. It
explains that systems in the brain are highly redundant
and able to operate with a loss of performance similar
to the magnitude of damages. This is one characteristic
of the natural behaviour of PDP models.

It states that MC recovery should focus on essentially
functional activities.

It describes the subject as an active explorer of his/her
environment, and these exploratory efforts are what
allow the subject to develop multiple ways of
performing the task.

CNS: central nervous system.
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Hierarchical theory

The hierarchical theory states that the central nervous sys-
tem (CNS) is organised in hierarchical levels such that the
higher association areas are followed by the motor cor-
tex, followed by the spinal levels of motor function. Each
higher level controls the level below it according to strict
vertical hierarchy; the lines of control do not cross, and
lower levels cannot exert control.? In the 1940s, Gesell'®
and McGraw'® came up with the neuromaturational theory
of development. Normal motor development is attributed
to increasing corticalisation of the CNS that gives rise to
the appearance of higher levels of control over the lower
level reflexes; CNS maturation is the main agent of change
in development, with only minimal input from other factors.
The hierarchical theory has evolved and scientists recognise
that each of the levels may act upon the others depending
on the activity performed. Reflexes are no longer consid-
ered the sole determinant of MC, but rather one of many
essential processes in movement initiation and control."”

Motor programming theories

The most recent theories on MC distance themselves from
the idea of MC as a fundamentally reactive system. They
have begun to explore the physiology of actions instead of
the nature of reactions. A specific motor response may be
elicited by either a sensory stimulus or by a central process
where there is no afferent stimulus or impulse. As such, it
is more correct to refer to a central motor pattern. This
theory, which is mainly supported by locomotion analyses
in cats,'® suggests that movement is possible in absence of
a reflex action such that the spinal neural network would
be able to produce locomotor rhythm without any sensory
stimuli or descending patterns from the brain, and move-
ment could be elicited without feedback.? It also introduces
the concept of central pattern generators (CPGs), or specific
neural circuits able to generate movements such as walk-
ing or running. Incoming sensory stimuli exert an important
modulatory effect on CPGs."%~24

Systems theory
Systems theory explains that neural control over movement
cannot be understood without a prior understanding of the
systems that move. It states that ‘‘movements are con-
trolled neither centrally nor peripherally, but rather are
effected by interactions among multiple systems’’.?> The
body is regarded as a mechanical system subject to both
internal forces and external forces (gravity)." The same
central command may give rise to very different movements
due to interactions between external forces and variations
in the initial conditions; also, the same movements may
be elicited by different commands. The theory attempts to
explain how initial conditions affect the characteristics of
movement.2¢

Systems theory predicts real behaviour much more accu-
rately than the preceding theories since it considers not only
what the nervous system contributes to motion, but also the
contributions of different systems together with the forces
of gravity and inertia.

Dynamic action theory

The study of synergies gave rise to dynamic action the-
ory, an approach that observes the individual in motion
from a new perspective.? Considering the self-organisation
principle, the theory states that when a system made up
of individual parts is integrated, its parts will act collec-
tively in an organised manner. They will not require any
instructions from a higher centre on how to achieve coor-
dinated action.?”””?® The theory proposes that movement is
the result of elements that interact, with no need for motor
programmes. The dynamic action theory attempts to find
mathematical descriptions of such self-organising systems
in which behaviour is non-linear, meaning that when one of
the parameters changes and reaches a critical value, the
entire system transforms into a completely new configura-
tion of behaviour. By using these mathematical formulas, it
will be possible to predict the ways in which a given system
will act in different situations. The dynamic action theory
minimises the importance of the idea that the CNS sends
commands to control movement, and it searches for physical
explanations that may also contribute to the characteristics
of movement.

Theory of parallel distributed processing

The theory of parallel distributed processing (PDP) describes
the way in which the nervous system processes information
in order to act. According to this theory, the nervous system
operates both by serial processes (by processing information
through a single channel) and by parallel processes (by inter-
preting information from multiple channels and analysing it
simultaneously in different ways). The underlying premise
is that the brain is a computer with cells that interact in
different ways, and that neural networks are the brain’s
basic computational systems.?”3? The strategy consists of
developing simplified mathematical models of cerebral sys-
tems and studying them in order to understand how different
mathematical problems can be resolved by means of those
mechanisms.?’—3! These models consist of elements that are
interconnected by circuits. As with neural synapses, each
element may be affected by others in a positive or negative
way, and to a greater or lesser extent. These elements can
be classified as sensory neurons, interneurons, and motor
neurons. Efficiency in task performance depends on the
quantity of output connections and the strength of those
connections.?

Activity-oriented theory

Greene* pointed out the need for a theory able to explain
how neural circuits operate in order to complete an action,
and therefore able to provide the basis for a clearer pic-
ture of the motor system. The activity-oriented theory is
based on the premise that the objective of MC is to master
the movement involved in completing a specific action, and
not just move for the sake of moving. Movement control is
organised according to goal-oriented functional behaviour.?

Ecological theory

In the 1960s, Gibson** explored the way in which our motor
systems allow us to interact more effectively with our
surroundings in order to develop goal-oriented behaviour.
He focused on how we detect information in our setting
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that is relevant to our actions, and how we then use this
information to determine our movements.>* The individual
actively explores his or her environment, and the envi-
ronment promotes the performance of activities that are
environmentally appropriate.

Motor learning

Motor learning (ML) is defined as an array of internal pro-
cesses associated with practice and experience and which,
in the context of acquisition of a specific skill, will pro-
duce relatively permanent changes in how motor activity
is elicited. What we learn is retained or stored in our brains
and referred to as memory,*3® whereas short-term modifi-
cations are not regarded as learning.3’—3°

The purpose of neurorehabilitation is to cement patients’
existing abilities, retrieve any lost abilities, and foster the
learning of new skills. An ability is generally thought to be
a relatively permanent characteristic or trait that is typ-
ically associated with a genetic component. It cannot be
easily altered with practice or experiences.“® Another way
of understanding ‘ability’ as a concept is to contrast it with
‘skill’. Unlike an ability, a skill can be modified or even
acquired with practice or experience.*'#?

Many factors affect ML, including age, race, culture, or
genetic predisposition. The skills displayed by each individ-
ual are the result of a learning process.*

Theories on motor learning
The Fitts and Posner 3-stage model. Fitts and Posner®’-3®
suggest that there are 3 main stages in motor learning.

During the cognitive stage, the patient learns a new skill,
or relearns an existing one. Patients will need to practise the
task frequently, with outside supervision and guidance; it is
important to make mistakes and know how to correct them
in this process. During the associative stage, the patient is
able to perform the task in a situation with specific envi-
ronmental restrictions. The patient will make fewer errors
during the activity and complete it more easily. Patients
will begin to understand how the different components of
a skill are interrelated. During the autonomous phase, the
patient is able to move in a variety of settings and maintain
control throughout the task. The true proof of learning is
the ability to retain a skill and apply it in different settings
through automatisation, since practical situations in real life
are generally random.*

Bernstein’s 3-stage model. Bernstein’s model emphasises
quantifying degrees of freedom, that is, the number of inde-
pendent movements needed to complete an action, as a
central component of learning a new motor skill. This learn-
ing model includes 3 stages. During the initial stage, the
individual will simplify his or her movements by reducing the
degrees of freedom. In the advanced stage, the individual
will gain a few degrees of freedom, which will permit move-
ment in more of the articulations involved in the task. Lastly,
the subject in the expert stage possesses all the degrees
of freedom necessary in order to carry out the task in an
effective and coordinated manner.

Gentile’s 2-stage model. The first stage of Gen-
tile’s model includes understanding the purpose of the
task, developing movement strategies appropriate for

completing the task, and interpreting environmental infor-
mation that is relevant to organising movement. In the
second stage (fixation or diversification), the subject aims
to redefine movement, which includes both developing the
capacity to adapt movement to changes in task and in set-
ting, and being able to perform the task consistently and
efficiently.

Phases in motor programme creation. Different
researchers have asked which hierarchical changes might
occur in movement control when motor programmes come
together during the learning of a new task.** Motor pro-
grammes that regulate a complex behaviour may be created
by combining motor programmes controlling smaller units
of behaviour until the larger process is completed as a
single unit.*

Factors affecting motor learning

Several factors act on ML processes, such as verbal instruc-
tions, characteristics and variability of training sessions, the
individual’s active participation and motivation, the option
of making mistakes, postural control, memory, and feedback
(Table 2).

Verbal instructions help subjects focus their attention on
specific objectives and influence the learning strategies that
these subjects will use when completing a movement. 34
Regarding characteristics and variability of training ses-
sions, the tasks being assigned should include repetition.

Table 2 Motor learning

Factors affecting motor learning

Verbal instructions: need for maintaining the subject’s
capacity for attention and direct observation.

Practice characteristics and variability: distributed
practice, with prolonged rest periods between training
sessions, seems to be more effective for learning transfer
than continuous repetition of tasks without rest periods.
Fatigue seems to be one of the key factors promoting the
use of distributed practice; furthermore, very long
training sessions may also be accompanied by a greater
margin of error due to mental and physical exhaustion.

Active participation and motivation: general hypotheses
about training and ML seem to show that learning
progress depends on the total time in which the patient
is participating actively.

Possibility of making mistakes: analysing every activity or
task the patient must complete will show which
components of movement should be reinforced during
training sessions.

Postural control: defined as control over the body’s position
in space to achieve balance and orientation.

Memory: considered a key component in ML.

Feedback: aims to promote achieving objectives, provide
information about how the action is being carried out,
and consolidate performance of the action (positive
reinforcement, whether verbal or nonverbal, results in
greater advances in learning than negative
reinforcement). Since feedback can create dependency
in the learning process, the therapist must be able to
provide it only when necessary.
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We should be mindful of the concept of ‘repetition without
repeating’’, that is, training sessions must include recor-
ding the parameters that have been modified, since this
will challenge the patient and make it easier to extrapo-
late learning to different settings and situations. In cases
in which physical practice is not possible, some researchers
suggest that mental practice may be an effective way of
stimulating learning.*> Learning can be promoted or inter-
rupted by the context. Different contexts lead to better
results and a more generally effective and enriching learning
experience. For this reason, practice in the clinical environ-
ment should include a range of conditions so that learning
can be transferred to a variety of changing situations. The
amount of transfer depends on the similarity between the
clinical environment and the real environment.“

Another important concept related to ML is the patient’s
active participation in the task being carried out. In com-
pleting the task or activity and resolving and overcoming
the problem, the patient’s motivation and commitment are
crucial factors. Active participation strengthens the learning
process and helps keep learning continuous.

Allowing patients to make mistakes while completing a
new activity, and providing them with possible solutions or
encouraging them to propose their own, are beneficial for
ML activities aimed at training new skills.*® Correct pos-
tural control*-*® and unimpaired memory are important for
patients to be able to learn a new motor activity or recover
a previously existing one.®

Feedback is the term for information received as a
result of movement (Table 3). We can distinguish between
intrinsic feedback, the consequence of movement (extero-
ceptive and proprioceptive pathways) that permits postural
adjustment; and extrinsic feedback, or all information pro-
vided by an external source. The purpose of feedback is to
provide the patient with information about the result of
the movement as a complement to intrinsic information.
There are two categories of extrinsic information: under-
standing of results, that is, all verbal information about
the result of the movement, which is particularly important
when intrinsic feedback is reduced; and understanding of

Table 3  Extrinsic feedback

Provides information about the subject’s progress in
learning to do the activity, which fosters motivation.

Delivers information about the events that make up the
action, allowing the subject to create a mental model of
the activity and interpret his or her possibilities for
achieving objectives.

Provides positive reinforcement when subjects are informed
that they have completed the tasks correctly. Feedback
has an immediate effect on an individual’s motivation, as
well as attention span and concentration on the task.

Repeated feedback aimed at correcting errors may create
dependence and discourage the subject from
experimenting with and analysing the characteristics of
his or her action. To prevent dependence, feedback
should only be given when necessary depending on the
complexity of the tasks and the subject’s level of
experience. This type of reinforcement should therefore
be given sporadically and not during every repetition.

performance, which is linked to movement patterns
employed when completing a task, and which provides
information on movement quality.’>" Extrinsic feedback is
essential when the patient’s source of intrinsic feedback is
reduced or distorted, and this is frequent among patients
with neurological impairment. As part of any learning pro-
cess, subjects should receive some type of information about
their errors from an intrinsic or extrinsic source. The char-
acteristics of extrinsic feedback that increase the patient’s
cognitive abilities are listed in Table 3.

Children do not use feedback in the same way as adults;
the latter benefit more from reduced feedback, whereas
children require more continuous but less precise feedback.
Reduced feedback increases the subject’s cognitive effort;
when feedback is hidden, the subject will need to focus on
and interpret intrinsic information produced by the activity
that has been performed. This increase in cognitive effort
fosters optimal changes in adult patients and maximises
ML, but this is not true in children. Children require more
practice sessions with feedback in order to complete the
activity more precisely and consistently. After that point,
feedback should be decreased progressively in order to stim-
ulate cognitive effort and ML. A subject’s ability to process
information and focus on the intrinsic information associ-
ated with the task will determine the amount of external
reinforcement needed.’%

Clinical applications of motor control and learning
theories in neurorehabilitation

Scientific knowledge must be transferred continuously to
clinical practice in order to provide new therapeutic strate-
gies that reinforce and strengthen existing strategies. For
methodological reasons, we will describe the therapeutic
strategies intended to recover or improve postural control
and balance separately from strategies for locomotion and
manipulation.

Postural control and balance

The literature seems to show that physical exercise is
an effective means of improving balance in neurologi-
cal patients,””® and such improvements may be able to
increase patients’ functional capacity and reduce falling.
The effectiveness of exercise programmes depends on
whether they include multidimensional tasks instead of tasks
focusing on a single area.’’ Classic programmes have now
been joined by new parallel methods with more holistic
approaches, such as tai chi,?®>° sensory training,® and dual-
task training (motor and cognitive tasks).®' Current scientific
evidence points to the usefulness of instrumented systems,
such as computerised dynamic posturography. Researchers
are designing studies that attempt to show that these sys-
tems are also valid as retraining tools.%?

Locomotion

The purpose of these interventions is to optimise gait by pre-
venting shortening of soft tissues, increase muscle strength
and control, and train rhythm and coordination. These
goals are achieved by combining stretching, strength, load-
bearing, and gait exercises.®
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Traditionally, strength training therapy consisted of per-
forming resistance exercises or activities using suspension
and pulley systems with springs and weights. Techniques
based on the Bobath concept® or on proprioceptive neu-
romuscular facilitation®® are still being used; however, few
studies have examined their efficacy. Current method-
ology is somewhat more sophisticated, with techniques
ranging from use of elastic bands to exercises on isokinetic
machines, and even electrical stimulation. Although studies
have shown that strength training for one muscle or muscle
group increases total strength, there is no evidence that it
increases muscle function. The synergistic skills required in
closed kinetic chain (CKC) exercises for locomotion need to
be trained repeatedly and often, at different speeds and in
different environmental conditions.

Carr and Shepherd®® describe a motor rehabilitation
programme for stroke that is based on practising specific
functional tasks. Starting from this concept, early recourse
to such tools as a treadmill®”-¢® with partial support for body
weight seems appropriate; this therapy may be combined
with functional electrical stimulation (FES) during training,®
or with robotic assistance.”®

Sensory retraining is one means of implementing the
benefits of the therapies listed here. Some studies have
observed improvements in dynamic balance among patients
whose exercise programme included sensory modification.”’
Feedback in treatment programmes helps patients improve
their capacity for perceiving movement and provides an
effective stimulus for improving execution of the task.”?7”?

Reach, grasp, and manipulation

Although the final goal of any treatment programme for the
upper limbs will be recovering lost functions or establishing
compensatory mechanisms, interventions can be classified
as those focusing on deficits, those aimed at recovering
function, and those that propose practising specific tasks.

Deficit-oriented interventions

A wide range of approaches, including active exercise,
passive exercise, progressive resistance and isokinetic
systems,’*”> myofacial release,’® and tai chi programmes
have been used in motor re-education. Plaster casts, splints,
and orthotics are used to treat rigidity and shortening in
different structures. Biofeedback and FES are useful in
recruiting paretic muscles. Regarding sensory retraining, Byl
et al.””7® found improvements of 20% in functional inde-
pendence, fine motor activity, sensory discrimination, and
musculoskeletal performance.

Strategies aimed at recovering function through
movement training

Stoikov et al.”® used postural activities aimed at improv-
ing prehensile functions in the ataxic upper limb, and
they found significant improvements after a 4-week pro-
gramme. Another interesting example is Herdman’s proposal
for patients with vestibular dysfunction.?

Since the 1970s, researchers have developed various
techniques for facilitating active movement using real
objects and training different reaching and grasping scenar-
ios using increasingly difficult activities requiring different
types of manipulation.?"# Occupational therapist Rhoda

Erhardt published a detailed observation of the development
of the sequence followed when letting go of objects.®*

Task-oriented training

Dun et al.® developed a therapeutic framework based on
ecological theory. Practising a specific task is important in
order to improve function, and training can be applied to
several different activities of daily living.%¢-8”

There have been promising results from numerous stud-
ies that have shown improvement of upper limb function
through constraint-induced movement therapy (Cl ther-
apy). However, a recent systematic review in children with
hemiplegia®® calls for caution in using the technique in
all patients and recommends conducting additional well-
designed studies. Furthermore, the systematic review by
Langhorne, Coupar, and Pollock seems to indicate that CI
therapy in stroke patients yields clinical benefits for arm
function, but improvements in hand function are less clear.®
Bilateral or bimanual training in patients with hemiple-
gia has been shown to improve coordination between the
two hands, as well as increasing function on the affected
side.”®®" Bimanual training is diametrically opposed to the
theory behind CI therapy. It is possible, however, for both
treatments to be valid: bilateral treatment is more appro-
priate for generating new reorganised cortical networks in
early stages after stroke, whereas Cl therapy is for long-term
treatment aimed at recovering networks in disuse.

Use of neuromuscular electrical stimulation (NMES)

The functional application of NMES involves activating
paralysed muscles using a specific sequence and precise
magnitudes in order for the patient to perform functional
tasks. This has given rise to the concept of neuroprosthet-
ics, devices able to substitute upper and lower limb motor
function needed for self-care and mobility tasks, bladder
function, and respiratory control.®?

Biofeedback and virtual reality

Task-oriented biofeedback therapy is very effective. It
employs virtual reality (VR) technology which offers real-life
experiences, and results from this technique are superior to
those yielded by classic biofeedback methods. However, the
true therapeutic benefits of these systems have not yet been
tested by well-designed clinical trials.”?

Brain-computer interface

Studies of the devices known as brain-computer interfaces
attempt to gain a deeper understanding of the cortical phys-
iology underlying human intention and provide signals for
more complex control based on brain signals. The authors
of a recent review® describe the current state of BCI tech-
nology and summarise emerging studies aiming to further
the clinical applications of these devices.

Use of robotics in neurorehabilitation

Arecently published systematic review?® found no significant
overall benefits for stroke patients treated with robot-
assisted therapy as measured by upper limb function or
activities of daily living; in contrast, the authors did observe
significant improvement in the proximal part of the limb.
One of the best-known robotic systems used to improve
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locomotion in neurological patients is Lokomat, an orthotic
device that stimulates and reproduces an individual’s phys-
iological gait. Studies of Lokomat published in a variety of
scientific journals seem to support the device’s utility.”®%”

Conclusions

At present, there is no consensus on which theory or model
defines the way motor control is regulated. Motor learning
theories should provide the basis for motor rehabilitation.
Well-designed studies have shown that transferring neuro-
logical patient’s key gains in therapy to contexts that are
relevant to that patient, in addition to variability, active par-
ticipation, the possibility of making mistakes, feedback, and
incentives for motivation, are crucial for decreasing func-
tional deficits in neurological patients. This being the case,
lines of research that investigate these factors may be of
interest as new neurorehabilitation methods and technolo-
gies come into use.

Funding

This study is part of the research project titled Dis-
positivos hibridos neuroprotésicos y neurorrobdticos para
compensacion funcional y rehabilitacion de trastornos del
movimiento (HYPER) within the framework of CONSOLIDER-
INGENIO 2010. 2009 Call for Projects by the Ministry of
Science and Innovation. Lead researcher: José Luis Pons
Rovira. Institute of Industrial Automation, Spanish National
Research Council (CSIC).

Conflicts of interest

The authors have no conflicts of interest to declare.

References

1. Abernethy B. The biophysical foundations of human movement.
Illinois: Human Kinetics; 1997.

2. Nicolsky G. Teorias de control motor ;nuevos conceptos en
rehabilitacion neuropediatrica kinésica del nifio con paralisis
cerebral? Arch Neurol Neuroc Neuropsiquiatr. 2007;14:41—7.

3. Shumway-Cook A, Wollacott MH. Motor Control: Theory and
practical applications. Baltimore: Lippincott Williams and
Wilkins; 2000.

4. Sherrington CS. The integrative action of the nervous system.
New Haven: Yale University Press; 1906.

5. Brunnstrom S. Movement theory in hemiplegia: a neuro-
physiological approach. New York: Harper & Row; 1970.

6. Sherrington CS. Flexion-reflex of the limb, crossed extension-
reflex, and reflex stepping and standing. J Physiol.
1910;40:28—121.

7. Sherrington CS. Strychnine and reflex inhibition of skeletal mus-
cle. J Physiol. 1907;36:185—204.

8. Sherrington CS. Observations on the scratch reflex in the spinal
dog. J Physiol. 1906;34:1-50.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

. Woodworth RS, Sherrington CS. A pseudaffective reflex and its

spinal path. J Physiol. 1904;31:234—43.

. Sherrington CS. Qualitative difference of spinal reflex corre-

sponding with qualitative difference of cutaneous stimulus. J
Physiol. 1903;30:39—46.

. Sherrington CS. Decerebrate rigidity and reflex coordination of

movements. J Physiol. 1898;22:319—32.

. Burke RE. Sir Charles Sherrington’s the integrative action

of the nervous system: a centenary appreciation. Brain.
2007;130:887—94.

. Bobath K. The normal postural reflex mechanism and its

deviation in children with cerebral palsy. Physiotherapy.
1971;57:515-25.

. Graham JV, Eustace C, Brock K, Swain E, Irwin-Carruthers S. The

Bobath concept in contemporary clinical practice. Top Stroke
Rehabilil. 2009;16:57—68.

. Gesell. Developmental pediatrics. J Pediatr. 1947;30:188—94.
. McGraw M. Neuromuscular maturation of the human infant. New

York: Hafner; 1945.

. Schmidt RA, Lee TD. Motor control and learning: a behavioural

emphasis. Champaign: Human Kinetics; 2005.

. Smith JL, Smith RF, Zernicke Hay M. Locomotion in exercised

and nonexercised cats cordotomized at two or twelve weeks of
age. Exp Neurol. 1982;16:394—413.

. Aruin AS, Bernstein NA. The biomechanical foundations of a safe

labour environment: Bernstein’s vision in 1930. Engine Control.
2002;6:3—18.

Barbeau H, Wainberg M, Finch L. Description and application
of a system for locomotor rehabilitation. Med Biol Eng Comput.
1987;25:341—4.

Barbeau H, Danakas M, Arsenault B. Effects of locomotor train-
ing in spinal cord injured subjects: a preliminary study. ReSTOR
Neurol Neurosci. 1993;5:81—4.

Rossignol IS, Barbeau H. New approaches to locomotor
rehabilitation in spinal cord injury [editorial]. Ann Neurol.
1995;37:555—6.

Edgerton VR, De Leon RD, Tillakaratne N, Recktenwald MR,
Hodgson JA, Roy RR. Use-dependent plasticity in spinal stepping
and standing. ADV Neurol. 1997;72:233—47.

Barbeau H. Locomotive training in neurorehabilitation: emerg-
ing rehabilitation concepts. Neurorehabil Neural Repair.
2003;17:3—11.

Bernstein N. The coordination and regulation of movement.
London: Pergamon; 1967.

Edelman GM, Sporns O. Solving Bernstein’s problem: a proposal
for the development of coordinated movement by selection.
Child Development. 1993;64:960—81.

Kamm K, Thelen, Jensen J. A dynamical systems approach to
motor development. En: Rothstein JM, editor. Movement sci-
ence. Alexandria: Suitable; 1991.

Perry SB. Clinical implications of a dynamical systems theory.
Neurol Report. 1998;22:4—10.

Leon-Carrion J. Artificial neural networks and Luria neu-
ropsychological theory. Spanish Journal of Neuropsychology.
2002;4:168—78.

Baron RJ. The brain computer. London: Lawrence Erlbaum;
1987.

McClelland JL, Rumelhart JL. DCs memory and representa-
tion of general and specific information. Q J Exp Psychol.
1996;114:159—88.

Greene PH. Why is it easy to control your arms. J Mot Behav.
1982;14:260—86.

Gibson JJ. The ecological approach to visual perception.
Boston: Houghton Mifflin; 1979.

Latash ML. Evolution of motor control: from reflexes and motor
programs to the equilibrium-point hypothesis. J Hum Kinet.
2008;19:3—-24.


http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0005
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0005
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0005
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0005
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0005
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0005
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0005
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0005
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0005
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0005
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0005
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0005
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0005
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0010
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0010
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0010
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0010
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0010
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0010
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0010
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0010
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0010
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0010
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0010
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0010
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0010
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0010
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0010
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0010
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0010
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0010
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0010
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0010
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0010
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0010
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0010
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0010
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0010
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0010
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0010
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0010
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0010
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0015
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0015
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0015
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0015
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0015
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0015
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0015
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0015
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0015
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0015
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0015
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0015
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0015
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0015
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0015
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0015
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0015
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0015
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0015
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0020
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0020
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0020
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0020
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0020
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0020
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0020
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0020
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0020
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0020
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0020
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0020
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0020
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0020
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0020
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0020
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0020
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0025
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0025
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0025
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0025
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0025
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0025
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0025
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0025
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0025
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0025
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0025
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0025
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0025
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0025
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0025
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0025
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0025
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0025
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0030
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0030
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0030
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0030
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0030
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0030
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0030
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0030
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0030
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0030
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0030
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0030
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0030
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0030
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0030
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0030
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0030
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0030
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0030
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0030
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0035
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0035
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0035
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0035
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0035
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0035
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0035
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0035
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0035
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0035
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0035
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0035
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0035
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0035
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0035
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0035
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0040
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0040
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0040
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0040
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0040
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0040
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0040
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0040
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0040
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0040
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0040
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0040
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0040
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0040
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0040
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0040
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0040
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0045
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0045
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0045
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0045
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0045
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0045
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0045
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0045
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0045
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0045
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0045
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0045
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0045
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0045
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0045
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0045
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0045
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0045
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0050
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0050
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0050
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0050
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0050
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0050
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0050
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0050
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0050
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0050
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0050
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0050
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0050
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0050
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0050
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0050
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0050
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0050
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0050
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0050
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0050
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0055
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0055
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0055
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0055
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0055
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0055
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0055
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0055
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0055
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0055
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0055
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0055
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0055
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0055
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0055
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0060
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0060
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0060
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0060
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0060
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0060
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0060
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0060
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0060
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0060
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0060
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0060
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0060
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0060
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0060
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0060
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0060
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0060
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0060
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0060
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0065
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0065
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0065
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0065
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0065
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0065
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0065
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0065
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0065
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0065
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0065
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0065
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0065
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0065
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0065
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0065
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0065
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0065
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0065
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0065
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0065
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0065
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0070
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0070
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0070
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0070
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0070
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0070
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0070
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0070
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0070
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0070
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0070
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0070
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0070
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0070
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0070
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0070
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0070
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0070
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0070
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0070
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0070
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0070
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0070
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0070
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0070
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0070
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0075
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0075
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0075
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0075
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0075
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0075
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0075
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0075
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0075
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0075
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0080
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0080
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0080
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0080
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0080
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0080
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0080
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0080
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0080
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0080
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0080
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0080
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0080
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0085
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0085
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0085
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0085
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0085
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0085
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0085
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0085
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0085
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0085
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0085
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0085
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0085
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0085
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0085
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0085
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0090
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0090
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0090
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0090
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0090
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0090
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0090
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0090
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0090
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0090
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0090
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0090
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0090
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0090
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0090
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0090
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0090
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0090
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0090
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0090
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0090
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0090
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0090
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0090
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0090
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0090
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0090
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0095
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0095
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0095
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0095
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0095
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0095
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0095
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0095
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0095
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0095
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0095
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0095
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0095
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0095
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0095
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0095
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0095
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0095
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0095
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0095
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0095
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0095
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0100
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0100
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0100
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0100
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0100
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0100
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0100
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0100
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0100
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0100
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0100
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0100
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0100
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0100
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0100
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0100
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0100
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0100
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0100
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0100
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0100
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0100
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0100
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0105
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0105
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0105
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0105
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0105
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0105
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0105
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0105
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0105
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0105
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0105
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0105
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0105
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0105
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0105
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0105
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0105
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0105
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0105
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0105
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0105
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0105
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0105
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0105
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0105
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0105
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0105
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0105
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0110
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0110
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0110
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0110
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0110
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0110
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0110
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0110
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0110
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0110
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0110
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0110
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0110
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0110
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0110
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0110
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0110
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0110
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0110
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0110
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0115
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0115
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0115
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0115
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0115
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0115
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0115
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0115
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0115
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0115
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0115
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0115
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0115
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0115
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0115
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0115
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0115
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0115
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0115
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0115
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0115
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0115
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0115
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0115
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0115
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0115
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0115
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0115
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0120
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0120
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0120
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0120
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0120
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0120
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0120
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0120
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0120
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0120
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0120
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0120
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0120
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0120
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0120
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0120
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0120
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0120
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0125
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0125
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0125
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0125
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0125
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0125
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0125
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0125
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0125
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0125
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0125
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0125
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0130
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0130
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0130
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0130
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0130
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0130
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0130
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0130
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0130
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0130
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0130
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0130
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0130
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0130
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0130
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0130
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0130
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0130
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0130
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0130
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0130
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0130
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0130
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0135
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0135
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0135
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0135
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0135
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0135
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0135
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0135
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0135
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0135
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0135
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0135
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0135
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0135
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0135
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0135
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0135
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0135
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0135
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0135
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0135
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0135
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0135
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0135
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0140
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0140
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0140
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0140
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0140
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0140
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0140
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0140
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0140
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0140
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0140
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0140
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0140
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0140
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0140
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0140
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0140
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0145
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0145
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0145
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0145
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0145
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0145
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0145
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0145
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0145
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0145
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0145
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0145
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0145
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0145
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0145
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0145
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0145
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0145
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0145
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0150
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0150
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0150
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0150
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0150
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0150
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0150
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0150
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0150
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0150
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0155
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0155
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0155
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0155
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0155
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0155
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0155
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0155
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0155
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0155
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0155
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0155
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0155
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0155
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0155
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0155
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0155
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0155
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0155
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0155
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0155
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0155
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0160
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0160
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0160
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0160
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0160
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0160
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0160
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0160
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0160
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0160
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0160
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0160
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0160
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0160
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0160
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0160
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0160
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0165
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0165
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0165
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0165
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0165
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0165
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0165
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0165
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0165
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0165
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0165
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0165
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0170
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0170
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0170
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0170
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0170
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0170
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0170
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0170
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0170
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0170
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0170
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0170
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0170
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0170
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0170
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0170
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0170
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0170
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0170
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0170
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0170
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0170

40

R. Cano-de-la-Cuerda et al.

35.

36.

37.

38.

39.

40.

41.

42.

43.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

Strap M. Functional neuroanatomy of implicit learning: associa-
tive, motor, and habit. Rev Neurol. 2007;44:234—42.

Morgado I. Psychology of learning and memory: basics and
recent advances. Rev Neurol. 2005;40:289—97.

Abernethy B, Hanrahan S, Kippers V, MacKinnon L, Pandy M. The
biophysical foundations of human movement. Illinois: Human
Kinetics; 1997.

Magill RA. Motor learning and control: concepts and applica-
tions. Hardcover: McGraw-Hill; 2007.

Schmidt RA, Wrisberg CA. Motor Learning and Performance: A
Problem-based Learning Approach. Champaign: Human Kinet-
ics; 2004.

Schmidt RA, Lee TD. Motor control and learning. A behavioral
emphasis. Champaign: Human Kinetics; 2005.

Molina-Rueda F, Perez-Cruz S. Reflections on physiotherapy:
motor learning, how to learn our patients. Issues of physiother-
apy. 2010;39:211-8.

Greenwood R, Barnes MP, McMillan TM, Ward CD. Handbook of
neurological rehabilitation. London: Psychology Press; 2003.
Gallahue DL, Ozmun JC. Understanding motor development:
Infants, children, adolescents and adults. Boston: McGraw-Hill;
2006.

. Umphred DA, Carlson C. Neurorehabilitation for the physical

therapist assistant. London: Ed Slack; 2006.

Lee TD, Genovese ED. Distribution of practice in motor
skill acquisition: Learning and performance effects reconsi-
dered. Research Quarterly for Exercise and Sport. 1988;59:
277-87.

Read TD. On the dynamics of motor learning research. Research
Quarterly for Exercise and Sport. 1998;69:334—7.
Shumway-Cook A, Wollacott M. Motor Control: Theory and prac-
tical applications. Baltimore: Lippincott Williams & Wilkins;
2000.

Shumway-Cook A, Wollacott M. Attentional demands and pos-
tural control: the effect of sensory context. J Gerontol.
2000;55:10—6.

George A, Fitzpatrick D, Hall WC, Lamantia AS, Mcnamara JO,
Purves D, et al. Neuroscience. Madrid: Panamerican Medical
Publishing; 2008.

Flores A. Feedback and motor learning: influence of actions
taken prior to the receipt of the knowledge of the results in
the learning and retention of motor skills [doctoral thesis].
Barcelona: Universitat de Barcelona; 2005.

Sullivan JK, Kantak SS, Burtner AP. Motor Learning in Chil-
dren: Feedback Effects on Skill Acquisition. Physical Therapy.
2008;88:720—32.

Whipple R. Improving balance in older adults: identifying the
significant training stimuli. En: Masdeu JC, Sudarsky L, Wolf-
son L, editores. Gait disorders in aging. Falls and therapeutic
strategies. Philadelphia: Lipincott-Raven; 1997.

Duncan P, Richards L, Wallace D. A randomized controlled pilot
study of home-based exercise program for individuals with mild
and moderate stroke. Stroke. 1998;29:2055—60.

Lamb Robertson MC, Gillespie WJ, Gillespie LD, Cumming RG,
Rowe BH. Interventions for preventing falls in elderly people.
Cochrane Database Syst Rev. 2003;4:CD000340.

Suzuki T, Kim H, Yoshida H, Ishizaki T. Randomized controlled
trial of exercise intervention for the prevention of falls in
community-dwelling elderly Japanese women. J Bone Mineral
Metabol. 2004;22:602—11.

DeBolt LS, McCubbin JA. The effects of home-based resistance
exercise on balance, power and mobility in adult with multiple
sclerosis. Arch Phys Med Rehab. 2004;85:290—7.
Shumway-Cook A, Woollacott MH. Motor Control: Translat-
ing Research into Clinical Practice. Philadelphia: Lippincott
Williams & Wilkins; 2007.

Lelard T, Doutrellot PL, David P, Ahmaidi S. Effects of a 12-
week tai chi chuan program versus a balance training program

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

7.

72.

73.

74.

75.

76.

77.

78.

79.

80.

on postural control and walking ability in older people. Arch
Phys Med Rehab. 2010;91:9—14.

Hackney |, Earhart GM. Tai Chi improves balance and mobility in
people with Parkinson’s disease. Gait Posture. 2008;28:456—60.
Lin SI, Woollacott M. Association between sensorimotor function
and functional and reactive balance control in the elderly. Age
& Ageing. 2005;34:358—63.

Silsupadol P, Siu KC, Shumway-Cook A, Woollacott MH. Training
of balance under single - and dual-task conditions in older adults
with balance impairment. Physical Therapy. 2006;86:269—81.
Genthon N, Gissot AS, Froger J, Rougier P, Pérennou D. Posturo-
graphy in patients with stroke: estimating the percentage of
body weight on each foot from a single force platform. Stroke.
2008;39:489.

Leroux A, Pinet H. Task-oriented intervention in chronic stroke:
changes in clinical and laboratory measures of balance and
mobility. Am J Phys Med Rehab. 2006;85:820—30.

Paeth B. Experiences with the Bobath concept. Madrid:
Panamericana; 2006.

Moors JS, F, Ballero, Jauregui S, Float MP. Rehabilitation in
stroke [consultado 23/11/2011]. Disponible en: http://www.
cfnavarra.es/salud/anales/textos/vol23/suple3/suple19.html
Carr JH, Shepherd RB. Neurological rehabilitation optimizing
motor performance. Oxford: Butterworth-Heinemann; 1998.
Moseley AM, Stark, Cameron ID, Pollock A. Treadmill training
and body weight support for walking after stroke (Traducida
Cochrane review). En: The Cochrane Library Plus 2007, number
4.

Jobges EM, Spittler-Schneiders H, Renner CIE, Hummelsheim H.
Clinical relevance of rehabilitation programs for patients with
idiopathic Parkinson’s syndrome (Il): Tool-specific therapeutic
approaches. Parkinsonism Rel Res. 2007;13:203—13.

Lindquist A, Prado C, Ricardo ML. Gait training combining par-
tial body-weight support and functional electrical stimulation:
effects on poststroke gait. Phys Ther. 2007;87:1144—54.

Eng JJ, Tang PF. Gait retraining strategies to optimize walking
ability in people with stroke: a synthesis of the evidence. Expert
Rev Neurother. 2007;7:1417—36.

Lynch EA, Hillier SL, Stiller K, Campanella RR, Fisher PH. Sensory
retraining of the lower limb after acute stroke: a randomized
controller pilot trial. Arch Phys Med Rehab. 2007;88:1101—7.
Woodford H, Price C. EMG biofeedback for the recovery of motor
function after stroke (revision prophylaxis). En: The Cochrane
Library Plus 2007, number 4.

Linenburger L, Colombo G, Riener R. Biofeedback for robotic
gait rehabilitation. J Neuroeng Rehab. 2007;4:1.

Engardt M, Knutsson Jonsson M, Sternhag M. Dynamic muscle
strength training in stroke patients: effects of knee extension
torque, electromyographic activity and motor function. Arch
Phys Med Rehab. 1995;76:419—25.

Morris SL, Dodd KJ, Morris ME. Outcomes of progressive resis-
tance strength training following stroke: a systematic review.
Clin Rehab. 2004;18:27—39.

Manheim CJ, Lavett DK. The myofascial release manual. Parsip-
pany: Slack; 1989.

Byl N. Effectiveness of sensory and motor rehabilitation
of the upper limb following the principles of neuroplastic-
ity stable poststroke patients. Neurorehabil Neural Repair.
2004;17:176—91.

Rosen B, Lundborg G. Early use of artificial sensibility to improve
sensory recovery after repair of the median and ulnar nerve.
Scand J Plast Reconstr Hand Surg. 2003;37:54—7.

Stoykov M, Stojakovich M, Stevens JA. Beneficial effects of
posture intervention on prehensile action for an individual
with ataxia resulting from brainstem stroke. Nerorehabilitation.
2005;20:85—9.

Herdman S. Vestibular rehabilitation. Philadelphia: FA Davis;
2000.


http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0170
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0170
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0170
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0170
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0170
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0175
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0175
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0175
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0175
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0175
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0175
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0175
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0175
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0175
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0175
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0175
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0175
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0175
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0175
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0175
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0175
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0175
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0175
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0175
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0180
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0180
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0180
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0180
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0180
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0180
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0180
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0180
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0180
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0180
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0180
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0180
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0180
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0180
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0180
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0180
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0180
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0185
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0185
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0185
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0185
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0185
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0185
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0185
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0185
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0185
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0185
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0185
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0185
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0185
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0185
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0185
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0185
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0185
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0185
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0185
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0185
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0185
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0185
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0185
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0185
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0185
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0190
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0190
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0190
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0190
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0190
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0190
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0190
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0190
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0190
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0190
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0190
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0190
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0190
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0195
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0195
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0195
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0195
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0195
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0195
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0195
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0195
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0195
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0195
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0195
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0195
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0195
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0195
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0195
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0195
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0195
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0195
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0195
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0195
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0195
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0200
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0200
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0200
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0200
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0200
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0200
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0200
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0200
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0200
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0200
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0200
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0200
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0200
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0200
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0200
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0200
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0205
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0205
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0205
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0205
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0205
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0205
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0205
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0205
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0205
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0205
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0205
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0205
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0205
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0205
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0205
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0205
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0205
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0205
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0205
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0205
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0205
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0205
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0205
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0205
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0205
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0205
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0210
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0210
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0210
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0210
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0210
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0210
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0210
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0210
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0210
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0210
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0210
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0210
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0210
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0210
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0210
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0210
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0210
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0210
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0210
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0215
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0215
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0215
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0215
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0215
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0215
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0215
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0215
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0215
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0215
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0215
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0215
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0215
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0215
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0215
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0220
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0220
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0220
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0220
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0220
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0220
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0220
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0220
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0220
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0220
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0220
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0220
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0220
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0220
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0225
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0225
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0225
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0225
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0225
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0225
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0225
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0225
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0225
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0225
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0225
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0225
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0225
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0225
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0225
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0225
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0225
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0225
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0225
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0225
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0225
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0225
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0225
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0225
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0225
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0225
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0225
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0225
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0230
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0230
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0230
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0230
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0230
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0230
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0230
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0230
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0230
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0230
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0230
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0230
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0230
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0230
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0230
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0230
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0230
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0230
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0230
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0230
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0235
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0235
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0235
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0235
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0235
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0235
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0235
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0235
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0235
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0235
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0235
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0235
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0235
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0235
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0235
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0235
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0235
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0235
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0235
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0235
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0240
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0240
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0240
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0240
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0240
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0240
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0240
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0240
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0240
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0240
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0240
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0240
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0240
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0240
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0240
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0240
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0240
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0240
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0240
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0240
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0240
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0245
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0245
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0245
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0245
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0245
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0245
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0245
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0245
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0245
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0245
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0245
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0245
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0245
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0245
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0245
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0245
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0245
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0245
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0245
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0245
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0245
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0250
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0250
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0250
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0250
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0250
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0250
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0250
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0250
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0250
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0250
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0250
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0250
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0250
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0250
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0250
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0250
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0250
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0250
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0250
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0250
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0250
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0250
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0250
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0250
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0250
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0250
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0250
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0250
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0250
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0250
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0250
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0250
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0250
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0250
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0250
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0255
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0255
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0255
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0255
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0255
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0255
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0255
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0255
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0255
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0255
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0255
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0255
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0255
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0255
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0255
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0255
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0255
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0255
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0255
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0255
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0255
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0255
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0255
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0255
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0260
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0260
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0260
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0260
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0260
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0260
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0260
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0260
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0260
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0260
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0260
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0260
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0260
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0260
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0260
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0260
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0260
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0260
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0260
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0260
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0260
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0260
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0260
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0260
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0260
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0260
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0260
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0260
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0260
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0260
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0260
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0260
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0260
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0260
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0265
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0265
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0265
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0265
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0265
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0265
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0265
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0265
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0265
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0265
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0265
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0265
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0265
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0265
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0265
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0265
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0265
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0265
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0265
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0265
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0265
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0265
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0265
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0265
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0265
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0265
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0265
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0265
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0270
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0270
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0270
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0270
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0270
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0270
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0270
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0270
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0270
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0270
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0270
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0270
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0270
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0270
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0270
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0270
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0270
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0270
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0270
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0270
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0270
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0270
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0270
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0270
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0270
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0270
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0270
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0275
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0275
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0275
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0275
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0275
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0275
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0275
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0275
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0275
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0275
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0275
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0275
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0275
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0275
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0275
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0275
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0275
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0275
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0275
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0275
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0275
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0275
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0275
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0275
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0275
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0275
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0275
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0275
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0275
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0275
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0275
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0275
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0275
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0275
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0275
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0280
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0280
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0280
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0280
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0280
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0280
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0280
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0280
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0280
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0280
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0280
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0280
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0280
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0280
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0280
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0280
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0280
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0280
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0280
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0280
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0280
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0280
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0280
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0280
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0280
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0280
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0280
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0280
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0280
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0285
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0285
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0285
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0285
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0285
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0285
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0285
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0285
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0285
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0285
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0285
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0285
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0285
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0285
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0285
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0285
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0285
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0285
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0285
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0285
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0285
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0285
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0285
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0285
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0285
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0290
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0290
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0290
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0290
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0290
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0290
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0290
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0290
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0290
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0290
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0290
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0290
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0290
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0290
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0290
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0290
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0290
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0290
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0290
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0290
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0290
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0290
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0290
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0290
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0290
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0290
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0290
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0290
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0290
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0290
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0290
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0290
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0290
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0290
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0290
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0290
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0290
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0290
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0290
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0290
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0290
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0290
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0295
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0295
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0295
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0295
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0295
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0295
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0295
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0295
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0295
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0295
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0295
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0295
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0295
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0295
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0295
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0295
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0295
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0295
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0295
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0295
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0295
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0295
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0295
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0295
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0300
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0300
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0300
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0300
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0300
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0300
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0300
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0300
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0300
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0300
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0300
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0300
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0300
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0300
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0300
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0300
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0300
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0300
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0300
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0300
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0300
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0300
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0300
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0300
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0300
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0305
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0305
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0305
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0305
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0305
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0305
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0305
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0305
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0305
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0305
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0305
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0305
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0305
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0305
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0305
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0305
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0305
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0305
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0305
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0305
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0305
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0305
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0305
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0305
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0305
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0305
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0305
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0305
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0305
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0305
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0305
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0305
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0305
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0310
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0310
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0310
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0310
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0310
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0310
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0310
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0310
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0310
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0310
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0310
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0310
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0310
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0310
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0310
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0310
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0310
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0310
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0310
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0310
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0310
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0310
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0310
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0310
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0310
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0310
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0310
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0310
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0310
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0310
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0310
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0310
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0310
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0310
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0310
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0315
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0315
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0315
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0315
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0315
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0315
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0315
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0315
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0315
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0315
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0315
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0315
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0315
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0315
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0315
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0315
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0315
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0315
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0315
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0315
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0315
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0315
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0315
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0315
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0315
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0315
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0315
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0315
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0315
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0315
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0315
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0315
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0320
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0320
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0320
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0320
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0320
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0320
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0320
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0320
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0320
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0320
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0320
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0320
http://www.cfnavarra.es/salud/anales/textos/vol23/suple3/suple19.html
http://www.cfnavarra.es/salud/anales/textos/vol23/suple3/suple19.html
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0330
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0330
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0330
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0330
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0330
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0330
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0330
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0330
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0330
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0330
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0330
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0330
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0340
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0340
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0340
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0340
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0340
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0340
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0340
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0340
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0340
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0340
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0340
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0340
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0340
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0340
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0340
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0340
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0340
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0340
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0340
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0340
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0340
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0340
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0340
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0340
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0340
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0340
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0340
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0340
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0340
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0340
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0340
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0340
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0340
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0340
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0340
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0340
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0345
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0345
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0345
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0345
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0345
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0345
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0345
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0345
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0345
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0345
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0345
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0345
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0345
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0345
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0345
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0345
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0345
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0345
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0345
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0345
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0345
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0345
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0345
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0345
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0345
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0345
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0345
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0345
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0345
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0350
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0350
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0350
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0350
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0350
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0350
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0350
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0350
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0350
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0350
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0350
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0350
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0350
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0350
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0350
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0350
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0350
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0350
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0350
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0350
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0350
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0350
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0350
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0350
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0350
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0350
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0350
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0350
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0350
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0350
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0355
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0355
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0355
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0355
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0355
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0355
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0355
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0355
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0355
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0355
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0355
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0355
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0355
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0355
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0355
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0355
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0355
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0355
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0355
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0355
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0355
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0355
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0355
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0355
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0355
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0355
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0355
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0355
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0355
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0355
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0355
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0355
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0355
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0355
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0365
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0365
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0365
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0365
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0365
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0365
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0365
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0365
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0365
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0365
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0365
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0365
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0365
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0365
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0365
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0365
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0370
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0370
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0370
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0370
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0370
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0370
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0370
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0370
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0370
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0370
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0370
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0370
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0370
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0370
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0370
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0370
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0370
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0370
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0370
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0370
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0370
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0370
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0370
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0370
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0370
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0370
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0370
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0370
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0370
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0370
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0370
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0370
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0370
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0370
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0375
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0375
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0375
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0375
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0375
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0375
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0375
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0375
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0375
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0375
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0375
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0375
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0375
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0375
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0375
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0375
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0375
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0375
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0375
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0375
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0375
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0375
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0375
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0375
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0375
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0380
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0380
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0380
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0380
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0380
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0380
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0380
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0380
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0380
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0380
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0380
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0380
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0380
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0385
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0385
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0385
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0385
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0385
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0385
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0385
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0385
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0385
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0385
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0385
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0385
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0385
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0385
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0385
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0385
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0385
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0385
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0385
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0385
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0385
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0385
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0385
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0385
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0385
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0385
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0385
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0385
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0385
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0390
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0390
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0390
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0390
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0390
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0390
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0390
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0390
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0390
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0390
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0390
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0390
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0390
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0390
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0390
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0390
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0390
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0390
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0390
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0390
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0390
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0390
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0390
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0390
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0390
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0390
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0390
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0390
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0390
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0390
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0390
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0390
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0395
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0395
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0395
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0395
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0395
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0395
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0395
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0395
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0395
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0395
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0395
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0395
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0395
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0395
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0395
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0395
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0395
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0395
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0395
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0395
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0395
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0395
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0395
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0395
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0395
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0395
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0395
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0400
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0400
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0400
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0400
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0400
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0400
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0400
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0400
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0400
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0400
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0400

Theories and control models and motor learning

M

81.

82.

83.

84.

85.

86.

87.

88.

89.

Levin MF, Michaelsen SM, Tie CM, Brami R. Use of the trunk for
reaching targets placed within and beyond the reach in adult
hemparesis. Exp Brain Res. 2002;143:171—-80.

Duff SV, Gordon AM. Learning of grasp control in chil-
dren with cerebral palsy hemiparetic. Dev Med Child Neurol.
2003;45:404—12.

Exner EC, Henderson A. Cognition and motor skill. En: Hen-
derson A, Pehoski C, editores. Hand function in the child:
foundations for remediation. Philadelphia: Mosby; 1995.
Erhart MOP. Developmental dysfunction hand: theory, assess-
ment and treatment. Tucson: Therapi Skill Builders; 1982.
Dunn W, Brown C, McGuigan A. The ecology of human perfor-
mance: a framework for considering the effect of the context.
Am J Occup Ter. 1994;48:595—607.

Case-Smith J. Effectiveness of school-based occupational
therapy intervention on hand-writing. Am J Occup Ter.
2002;56:17—25.

Ma HI, Trombly CA. A synthesis of the effects of occupational
therapy for persons with stroke, Part Il: Remediation of impair-
ments. Am J Occup Ter. 2002;56:260—74.

Charles J, Gordon AM. A critical review of constraint-induced
movement therapy and forced use in children with hemiplegia.
Neural Plast. 2005;12:245—61.

Langhorne P, Coupar F, Pollock A. Motor recovery after stroke:
a systematic review. Lancet Neurol. 2009;8:741—-54.

90.

91.

92.

93.

94.

95.

96.

97.

Combe-Waller S, Whitall J. Fine motor control in adults with and
without chronic hemiparesis: baseline comparison to nondis-
abled adults and effects of bilateral arm training. Arch Phys
Med Rehabilil. 2004;85:1076—83.

Wetter S, Poole JL, Haaland KY. Functional implications of ipsile-
sional motor deficits after unilateral stroke. Arch Phys Med
Rehabilil. 2005;86:776—81.

Scheffler LR, Chae J. Neuromuscular electrical stimulation in
neurorehabilitation. Muscle Nerve. 2007;35:562—90.

Huang H, Wolf SL, He J. Recent developments in biofeed-
back for neuromotor rehabilitation. Neuroengineering Rehab.
2006;3:11.

Leuthardt EC, Schalk G, Roland J, Rouse Moran DW. Evolu-
tion of brain-computer interfaces: going beyond classic motor
physiology. Neurosurg Focus. 2009;27:4.

Kwakkel G, Krebs BJ, Kollen HI. Effects of robot-assisted ther-
apy on upper limb after stroke recovery: a systematic review.
Neurorehabil Neural Repair. 2008;22:111—-21.

Pignolo L. Robotics in neuro-rehabilitation. J Rehabili Med.
2009;41:955—60.

Swinnen E, Duerinck S, Baeyens JP, Meeusen R, Kerckhofs
E. Effectiveness of robot-assisted gait training in persons
with spinal cord injury: a systematic review. J Rehab Med.
2010;42:520—6.


http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0405
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0405
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0405
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0405
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0405
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0405
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0405
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0405
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0405
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0405
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0405
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0405
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0405
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0405
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0405
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0405
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0405
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0405
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0405
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0405
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0405
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0405
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0405
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0405
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0405
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0405
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0405
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0405
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0405
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0405
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0405
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0405
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0405
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0410
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0410
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0410
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0410
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0410
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0410
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0410
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0410
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0410
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0410
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0410
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0410
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0410
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0410
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0410
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0410
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0410
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0410
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0410
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0410
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0410
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0410
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0410
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0415
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0415
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0415
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0415
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0415
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0415
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0415
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0415
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0415
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0415
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0415
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0415
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0415
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0415
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0415
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0415
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0415
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0415
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0415
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0415
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0415
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0415
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0415
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0415
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0415
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0415
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0415
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0415
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0420
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0420
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0420
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0420
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0420
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0420
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0420
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0420
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0420
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0420
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0420
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0420
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0420
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0420
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0420
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0420
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0420
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0420
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0425
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0425
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0425
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0425
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0425
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0425
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0425
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0425
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0425
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0425
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0425
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0425
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0425
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0425
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0425
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0425
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0425
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0425
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0425
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0425
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0425
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0425
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0425
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0425
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0425
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0425
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0425
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0425
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0425
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0425
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0425
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0430
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0430
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0430
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0430
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0430
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0430
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0430
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0430
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0430
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0430
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0430
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0430
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0430
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0430
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0430
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0430
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0430
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0430
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0430
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0435
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0435
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0435
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0435
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0435
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0435
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0435
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0435
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0435
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0435
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0435
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0435
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0435
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0435
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0435
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0435
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0435
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0435
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0435
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0435
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0435
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0435
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0435
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0435
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0435
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0435
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0435
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0435
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0435
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0435
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0435
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0435
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0435
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0435
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0440
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0440
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0440
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0440
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0440
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0440
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0440
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0440
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0440
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0440
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0440
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0440
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0440
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0440
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0440
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0440
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0440
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0440
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0440
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0440
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0440
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0440
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0440
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0445
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0445
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0445
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0445
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0445
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0445
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0445
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0445
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0445
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0445
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0445
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0445
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0445
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0445
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0445
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0445
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0445
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0445
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0445
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0445
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0445
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0445
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0450
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0450
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0450
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0450
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0450
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0450
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0450
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0450
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0450
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0450
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0450
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0450
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0450
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0450
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0450
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0450
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0450
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0450
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0450
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0450
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0450
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0450
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0450
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0450
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0450
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0450
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0450
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0450
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0450
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0450
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0450
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0450
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0450
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0450
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0450
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0450
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0455
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0455
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0455
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0455
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0455
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0455
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0455
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0455
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0455
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0455
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0455
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0455
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0455
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0455
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0455
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0455
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0455
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0455
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0455
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0455
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0455
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0455
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0455
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0455
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0455
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0455
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0455
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0455
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0460
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0460
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0460
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0460
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0460
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0460
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0460
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0460
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0460
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0460
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0460
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0460
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0460
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0460
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0465
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0465
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0465
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0465
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0465
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0465
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0465
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0465
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0465
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0465
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0465
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0465
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0465
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0465
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0465
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0465
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0465
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0465
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0465
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0465
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0470
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0470
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0470
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0470
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0470
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0470
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0470
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0470
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0470
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0470
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0470
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0470
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0470
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0470
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0470
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0470
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0470
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0470
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0470
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0470
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0470
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0470
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0470
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0470
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0470
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0470
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0475
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0475
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0475
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0475
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0475
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0475
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0475
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0475
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0475
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0475
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0475
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0475
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0475
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0475
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0475
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0475
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0475
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0475
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0475
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0475
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0475
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0475
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0475
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0475
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0475
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0475
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0475
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0475
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0475
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0475
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0475
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0480
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0480
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0480
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0480
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0480
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0480
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0480
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0480
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0480
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0480
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0480
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0480
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0480
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0480
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0485
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0485
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0485
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0485
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0485
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0485
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0485
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0485
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0485
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0485
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0485
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0485
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0485
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0485
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0485
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0485
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0485
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0485
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0485
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0485
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0485
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0485
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0485
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0485
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0485
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0485
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0485
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0485
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0485
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0485
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0485
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0485
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0485
http://refhub.elsevier.com/S2173-5808(14)00142-4/sbref0485

	Theories and control models and motor learning: Clinical applications in neurorehabilitation
	Introduction
	Background
	Theories on motor control
	Reflex theory
	Hierarchical theory
	Motor programming theories
	Systems theory
	Dynamic action theory
	Theory of parallel distributed processing
	Activity-oriented theory
	Ecological theory

	Motor learning
	Theories on motor learning
	Factors affecting motor learning
	Clinical applications of motor control and learning theories in neurorehabilitation

	Postural control and balance
	Locomotion
	Reach, grasp, and manipulation
	Deficit-oriented interventions
	Strategies aimed at recovering function through movement training
	Task-oriented training
	Use of neuromuscular electrical stimulation (NMES)
	Biofeedback and virtual reality
	Brain-computer interface
	Use of robotics in neurorehabilitation


	Conclusions
	Funding
	Conflicts of interest
	References


