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r e  s u m e n

Introducción: El reconocimiento facial  de emociones básicas (RFEB) se ha estudiado en la

variante conductual de la demencia frontotemporal (DFTvc) y  en la demencia tipo Alzheimer

(DTA), con hallazgos contradictorios, especialmente al comparar ambas patologías.

Objetivo: Estudiar la presencia de  alteraciones en el RFEB en DFTvc y DTA, comparar los

dominios más afectados y  establecer un patrón de  afectación diferencial analizando cuál o

cuáles son las emociones básicas cuyo reconocimiento se  encuentra más alterado en cada

demencia.

Materiales y método: Se  evaluó a  26 pacientes con DFTvc y  24  pacientes con DTA probable

y  23 sujetos control. Para  la evaluación RFEB se seleccionaron 60 fotografías del Pictures of

Facial Affect. Se armaron 3 tareas.

Resultados: El 79% de los pacientes con DTA y  el 74% de  los pacientes con DFTvc mostraron

alteraciones, en relación con el  grupo control, en por lo menos 2  tareas de  RFEB. Se observan

diferencias significativas entre el grupo control y  ambas muestras para el  RFEB de  todas las

emociones básicas, excepto alegría para DTA, cuyo rendimiento no difiere del de los sujetos

control.

Discusión: Si bien se han reportado alteraciones en el RFEB tanto en DFTvc como en DTA,  el

nuestro parece ser el único trabajo comparativo que muestra afectación del RFEB en ambas

demencias. Aunque no se pudo establecer un patrón de afectación diferencial, alegría sería

la  única emoción que permitiría distinguir, en nuestra muestra, entre DFTvc y  DTA.
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Facial  recognition  of basic  emotions  in  behavioral  variant  Frontotemporal
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a b s t  r  a c  t

Introduction: Facial recognition of basic emotions (FRBE) has been studied in behavioral

variant frontotemporal dementia (bvFTD) and the Alzheimer’s Disease (AD), with contra-

dictory findings, especially when comparing both conditions.

Objective: To study the  presence of alterations in the FRBE in bvFTD and AD, comparing the

most  affected domains, and establish a  pattern analyzing which one or more basic emotions

is  more affected in each dementia.

Material and methods: 26  patients with bvFTD, 24  patients with probable AD and 23 control

subjects were evaluated. For the assessment FRBE, 60  photographs were selected from the

Pictures of Facial Affect. Three tasks were created.

Results: 79% of patients with AD and 74% of patients with bvFTD showed alterations related

to  the control group, in at least two tasks FRBE. Significant differences between control and

both samples for FRBE were found for all basic emotions, except for happiness in AD group,

whose performance does not differ from control subjects.

Discussion: Although alterations have been reported in both RFEB DFTvc and DTA,  ours

seems to  be the only comparative study showing RFEB impairment in both dementias. Des-

pite  the fact that a  differential pattern could not  establish, happiness would be the only

basic emotion that would distinguish, in our sample, among bvFTD and AD.

© 2014 Sociedad Neurológica Argentina. Published by Elsevier España, S.L.U. All rights

reserved.

Introducción

Las emociones básicas son un pequeño grupo de estados emo-

cionales biológicamente determinados, presentes en varias

especies, ligado a la conservación de la vida. Alegría, tristeza,

enojo, asco, miedo y  sorpresa son las que han recibido mayor

consenso. Según Damasio1,2,  estas emociones responden a  un

mecanismo biológicamente determinado que activa un patrón

específico de reacciones corporales ante la presencia de estí-

mulos que gatillan cada estado emocional. Se expresan de

forma constante en todas las personas porque se inervan los

mismos grupos musculares para cada emoción. Martínez y

Du3 aseguran que la expresión facial es uno de los medios pri-

marios de expresión de emociones y de la comunicación. Se

distinguen de todos los  demás estados emocionales, llamados

emociones complejas o secundarias, en tanto estos requieren

de una elaboración cognitiva del contexto social en que dicha

emoción tuvo lugar, por lo tanto se procesan a  través de la

Teoría de la Mente.

La variante conductual de la demencia frontotemporal

(DFTvc) se caracteriza por un severo trastorno de la conducta

y la personalidad4, de comienzo insidioso, incluyendo sínto-

mas  como agitación, depresión, desinhibición social y  sexual,

apatía, conductas de hiperfagia y utilización, entre otros5-7.

Una vez instalado el cuadro, los pacientes muestran un perfil

frontal, caracterizado por alteraciones en tareas que evalúan

la cognición social (CS) y las funciones ejecutivas. En  cuanto

al reconocimiento de emociones básicas en esta población

los hallazgos son contradictorios. Keane et al.8 estudian el

reconocimiento de emociones en el rostro y en la voz (no

prosodia) en DFTvc, y  concluyen que ambas modalidades

de reconocimiento se encuentran alteradas. Snowden et  al.9

sostienen que el reconocimiento de emociones básicas a

través de ambas modalidades se encuentra alterado en esta

demencia. Dara et al.10 encuentran alteraciones para el

reconocimiento de  la prosodia emocional y reconocimiento

facial de emociones básicas (RFEB) preservado en un estudio

de caso único en DFTvc.

La enfermedad de Alzheimer es la etiología más  fre-

cuente de los síndromes demenciales11. Implica un déficit

neurodegenerativo progresivo caracterizado por el dete-

rioro del funcionamiento intelectual y  por cambios en la

personalidad12.  El DSMIV-TR la define como un síndrome con

múltiples déficits cognitivos, incluyendo trastornos de memo-

ria y al menos uno de los  siguientes disturbios cognitivos:

afasia, apraxia, agnosia y síntomas disejecutivos13.  En los

sujetos con demencia tipo Alzheimer (DTA) se observa un

comportamiento social inadecuado que puede ser atribuido al

déficit en el reconocimiento de expresiones faciales emocio-

nales, independientemente del deterioro en el procesamiento

facial no emocional14. Este hallazgo se ve reforzado con el

conocimiento de que estos pacientes presentan daños en la

amígdala desde el comienzo de la demencia, estructura neu-

ral implicada en la identificación facial de emociones15,16.

Abrisqueta-Gomez et al.17 encontraron que, a  medida que

iba avanzando la enfermedad, se iba perdiendo progresiva-

mente la capacidad de reconocer expresiones emocionales,

estando relacionado este deterioro con la degeneración de

las estructuras corticales implicadas. Por su  parte, estudios

que encontraron las mismas fallas en el reconocimiento

facial de  emociones en pacientes con DTA asociaron el

déficit a un deterioro específico en el procesamiento emo-

cional y  no secundario a  otras alteraciones propias de la
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demencia14,18.  McLellan et al.12 afirman en su  revisión que

en las tareas de reconocimiento facial de emociones básicas

se ponen en juego diferentes procesos y  habilidades cogniti-

vas, como lenguaje y  visuoespacialidad, teniendo cada tarea

un nivel de dificultad distinto para los sujetos con DTA. Esta

observación está hecha sobre la base de estudios que utiliza-

ron como metodología las tareas de identificación, selección y

apareamiento utilizando las fotografías de Ekman y  Friesen.

Reconocimiento  facial  de  emociones  en  la  variante

conductual  de  la  demencia  frontotemporal  y la  demencia

tipo Alzheimer

Son pocos los estudios que realizan una comparación del ren-

dimiento en reconocimiento facial de emociones básicas en

DFTvc y DTA, con resultados controvertidos. Lavenu et al.19

reportan mayor dificultad en el reconocimiento de emocio-

nes básicas para los pacientes con DFTvc en comparación con

el grupo de DTA, cuyo rendimiento no presentó diferencias

significativas con los controles. En especial, la dificultad se

halló en el reconocimiento de enojo, tristeza y asco. Lavenu y

Pasquier20, en otro estudio longitudinal que incluye una ree-

valuación 3 años después, reportan, por un lado, un declive en

el RFEB en DTA, aunque su rendimiento es mejor que el de los

pacientes con DFTvc y, por el otro, mejoras en el rendimiento

de la mitad de los pacientes con DFTvc, mientras la otra mitad

empeora su rendimiento. Fernández-Duque y Black21 repor-

tan alteraciones en el reconocimiento de emociones negativas

para los pacientes con DFTvc, mientras que los pacientes con

DTA rindieron normalmente. Por último, Freedman et al.22,

empleando videos y  fotografías para el RFEB, no encuentran

alteraciones en ninguna de las 2  poblaciones estudiadas.

Varios estudios han intentado identificar cuál de los esta-

dos emocionales básicos muestra mayor afectación en ambas

demencias. Para DFTvc, Lavenu et al.19 reportan alteraciones

en el reconocimiento facial de las emociones enojo, tristeza

y asco; Fernández-Duque y  Black21, en todas las emociones

negativas; Keane et al.8,  alteraciones para el reconocimiento

facial de alegría, tristeza, asco y  enojo, mientras que Rosen

et al.23 y Snowden et  al.9 encuentran alteraciones en el

RFEB tanto negativas como positivas. Finalmente, Tabernero y

Politis24 encuentran el mismo  rendimiento en DFTvc y  grupo

control para las emociones alegría y  miedo, con afectación de

los restantes estados emocionales, a  partir de lo  cual infieren,

teniendo en cuenta el promedio de errores, que alegría sería

la emoción más  fácilmente reconocible y miedo la más  difícil.

Para DTA, a su vez, existen contradicciones respecto cuál es

el o los estados emocionales más  afectados en esta demen-

cia. Henry et al.25 plantean que la mayor alteración está en el

reconocimiento miedo y tristeza. Hargrave et al.14 encontra-

ron fallas en el reconocimiento de tristeza, sorpresa y  asco.

Finalmente, Fine et al.26 y Adolph y  Tranel27 concluyen que

hay dificultad en detectar el enojo y  la tristeza.

El objetivo del presente trabajo es estudiar la presencia de

alteraciones en el RFEB en DFTvc y  DTA en comparación a  un

grupo control, comparar los dominios más  afectados y  esta-

blecer un patrón de afectación diferencial analizando cuál

o cuáles son las emociones básicas cuyo reconocimiento se

encuentra más  alterado en cada demencia.

Materiales  y  métodos

Muestras

Grupo 1: integrado por 26 pacientes con diagnóstico de DFTvc

sobre la base de los criterios propuestos por el International

Behavioural Variant FTD Criteria Consortium28, que fueron

evaluados en el Laboratorio de Deterioro Cognitivo del HIGA

Eva Perón. La media de edad de 68 años y  de 6 años la  de escola-

ridad. Todos presentan alteraciones en por lo  menos 2 pruebas

que evalúan la CS,  sin lesiones significativas en estudios de

imágenes cerebrales estructurales (TAC, RM)  e hipoperfusión

en la tomografía computarizada ‘pr emisión de fotones úni-

cos en áreas frontales y temporales. Se consideró criterios de

exclusión: antecedentes de otras enfermedades neurológicas,

antecedentes de enfermedades psiquiátricas y  del desarrollo.

Grupo 2: integrado por 24 pacientes con diagnóstico de

DTA probable según criterios de National Institute on Aging-

Alzheimer’s Association Workgroups (2011)29,  evaluados en

el Laboratorio de Deterioro Cognitivo del HIGA Eva Perón. La

media de edad es de 71 años y la de escolaridad es de 4 años.

A todos se les realizaron TAC, RM de cerebro, examen neuro-

lógico, y  estudios de laboratorio. Se consideraron criterios de

exclusión: antecedentes de  enfermedades neurológicas, psi-

quiátricas y del desarrollo.

Grupo control: conformado por 23  adultos mayores, sin

diagnóstico de demencia u otras enfermedades neurológicas,

tomados de centros de jubilados o cuidadores de los pacientes

que concurren al Laboratorio de Deterioro Cognitivo. La media

de  edad de 67 años y  una media de escolaridad de 6  años. Se

consideraron criterios de exclusión: antecedentes de enferme-

dades neurológicas, del desarrollo, trastornos psiquiátricos y

un puntaje bruto inferior a  24 puntos en el Mini Mental State

Examination (MMSE)30,31.

Instrumentos

Para el diagnóstico de demencia se utilizó una extensa batería

neuropsicológica, que incluye los  siguientes test: MMSE30,31;

Test del Reloj32;  California Verbal Learning Test, Fluencia

verbal fonológica —P, M, R— y Dígitos directos e inversos

de la Batería Neuropsicológica33; Fluencia verbal semántica

(animales)34;  Test de denominación por confrontación visual

de  Boston35,36;  Wisconsin Card Sorting Test, 64 Card Version37;

Trail Maiking Test A  y B38;  Figura compleja de Rey39; Analogías,

matrices, vocabulario y diseño con cubos de la Escala de inte-

ligencia para adultos WAIS III40.  Para el diagnóstico de DFTvc

se emplearon, además, pruebas de  CS: Lectura de la  mente

en los  ojos41,  Faux Pas42, Falsa creencia de primer orden43 y

Iowa Gambling Task44,45. A  todos los pacientes con DTA se les

administró la escala Clinical Dementia Rating46.

Para la evaluación del RFEB se seleccionaron 60 fotografías

del Pictures of Facial Affect24,47. Se armaron 3 tareas, de 60

láminas cada una, 10 por emoción básica —alegría, tristeza,

enojo, asco, miedo y  sorpresa—, utilizando el programa Power

Point Office 2003 de Windows.

Tarea selección: se presentan 6 fotografías por lámina, una

por cada emoción básica. Se ubican 3 fotografías en la parte

superior de la lámina y 3 en la  parte inferior, encolumnadas.
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Tabla 1 –  Datos demográficos

DTA DFTvc Controles Comparación de  medias

n = 19  n  = 26  n  = 17  Edad  Escolaridad

M ± DE M ± DE M  ± DE t  gl p  t  gl p

Edad 71 ± 10  68  ±  7 72  ±  8

Escolaridad 6  ±  2 6 ± 3 8 ±  3

Controles-DFT –0.663 47  0,511 0,338 47  0,700

Controles-DTA 1.305 45 0,199 –1,568 45  0,124

DFT-DTA 1.915 48 0,061 –1,683 48  0,099

p-valor: nivel de significación <0,05. No hay diferencias significativas entre los grupos para  edad y escolaridad.

La consigna es «Elija la  fotografía que muestra la emoción

que se le indica oralmente». La tarea consiste en indicar

verbalmente las emociones básicas, una por slide, que el

examinado debe señalar entre los 5 distractores.

Tarea apareamiento: se presentan 7 fotografías por lámina,

una por cada emoción básica, excepto para la emoción blanco,

que se repite en la fotografía de la izquierda. Se ubican, hacia

la derecha, 3 fotografías en la parte superior de la lámina

y 3 en la parte inferior, encolumnadas. Las fotografías de la

izquierda están aleatorizadas de forma tal que lo que se repita

con alguna de las fotografías de la derecha sea el estado emo-

cional expresado y no el rostro de la persona. La consigna es

«Indique cuál de las personas de la derecha siente lo mismo

que la persona de la fotografía de la izquierda».  El examinado

debe aparear cada fotografía de la izquierda con aquella que

exprese la misma  emoción entre las fotografías de la  derecha.

Tarea denominación: se presenta una  fotografía por

lámina, acompañada de 6 etiquetas que denominan los esta-

dos emocionales básicos. La fotografía se ubica en el centro de

la lámina, y las palabras, en letra mayúscula de imprenta, se

disponen 3 a  la izquierda y  3 a  la derecha del blanco. El  exami-

nado debe seleccionar la etiqueta con el nombre de la emoción

expresada en cada fotografía.

Puntuación: la respuestas se consignan manualmente. Se

otorga un punto por respuesta correcta. El puntaje «total

emociones» expresa la suma de aciertos en las 3 tareas.

Análisis  estadístico

Se llevó a  cabo un estudio múltiple de casos aislados. El

análisis estadístico se llevó a  cabo utilizando el programa

Statistical Package for the Social Sciences (SPSS 18). Por

tratarse de una muestra de  tamaño inferior a  30 casos,

deberían usarse pruebas no paramétricas, a menos que la

distribución de la muestra sea normal. Se empleó una prueba

de diferencia de medias para comparar ambos grupos de

pacientes y controles en cuanto a  edad y  nivel educativo.

Para verificar la hipótesis de normalidad, se empleó la prueba

de Kolmogorov-Smirnov. Se obtuvieron medias y  desvíos de

rendimiento para cada tarea en el grupo control, a  partir de las

cuales se calcularon puntajes Z  en el grupo de  pacientes. Se

emplearon las pruebas ANOVA y t de Student para comparar

las medias de rendimiento entre los grupos, y r de Pearson

para medir la asociación entre variables. Se llevó a  cabo un

cálculo porcentual para el análisis del reconocimiento de

cada emoción básica en los  3  grupos.

Resultados

La tabla 1 muestra datos demográficos y los resultados de la

prueba t de Student que no arrojó diferencias significativas

entre grupos para edad ni escolaridad. La distribución de los

puntajes resultó normal para ambos grupos de pacientes y

para el grupo control (véase la tabla 2)  en las tareas de RFEB.

El rendimiento de los  pacientes en los test neuropsicológicos

que componen la batería diagnóstica se muestra en la tabla 3.

Para el grupo control las medias ±  desviación estándar de

rendimiento fueron: Tarea selección 53,83 ±  2,96, Tarea apa-

reamiento 48,48 ± 5,47, Tarea denominación 51,3 ± 2,84, Total

emociones 153,61 ± 8,74. Sobre la base de estos resultados se

calculó el rendimiento en puntaje Z para cada grupo de pacien-

tes, volcado en la tabla 4.  Las medias de rendimiento en las

tareas de RFEB de ambas muestras son: pacientes con DFTvc:

Tarea selección 45,46 ± 6,84, Tarea apareamiento 37,58 ± 8,28),

Tarea denominación 42,27 ± 7,09), Total emociones 125,31 ±

20,64); pacientes con DTA: Tarea selección 41,67 ± 8,13), Tarea

apareamiento 33,88 ±  8,56), Tarea denominación 37,04 ± 7,17,

Total emociones 112,58 ± 20,45.

Empleando la prueba ANOVA se comparó el rendimiento de

cada grupo de pacientes con el del grupo control para todas las

tareas de RFEB. Se observan diferencias significativas entre el

grupo control y la muestra de pacientes con DFTvc (Selección:

F = 29,427, p  = 0,000; Apareamiento: F = 28,761, p = 0,000; Deno-

minación: F = 32,653, p = 0,000; Total emociones: F  = 37,245,

p = 0,000), y  entre el grupo control y la muestra de pacien-

tes con DTA (Selección: F = 45,573, p = 0, 000; Apareamiento:

F = 48,035, p = 0,000; Denominación: F =  78,947, p = 0,000; Total

emociones: F = 78,877, p = 0,000) para todas las tareas de RFEB.

El 79% de los  pacientes con  DTA (19 sobre 24 pacientes)

y el 74% de los pacientes con DFTvc (19 sobre 26 pacientes)

mostraron alteraciones en  por lo menos 2 tareas de RFEB.

Empleando la prueba ANOVA se comparó el rendimiento

en tareas de RFEB entre ambos grupos de pacientes. La

tarea Denominación (F = 6,703, p  = 0,013) y el puntaje Total

emociones (F = 4,790, p = 0,034) mostraron diferencias signifi-

cativas a  favor de los  pacientes con DFTvc, cuyas medias de

rendimiento fueron mayores, en ambos casos. No se observan
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Tabla 2 – Prueba de normalidad de los puntajes correspondientes a las tareas de RFEB

DTA DFTvc Grupo control

n =0,19 n  =0,26 n =0,19

Kolmogorov-Smirnov Kolmogorov-Smirnov Kolmogorov-Smirnov

Z p  Z p Z p

Selección 00,639 00,809 00,668 00,763 00,716 00,685

Apareamiento 00,833 00,492 00,391 00,998 00,556 00,906

Denominación 00,441 00,990 00,815 00,521 00,636 00,813

Total Emociones 00,764 00,604 00,559 00,914 00,388 00,998

p-valor: nivel de significación <0,05. La distribución es normal para los tres grupos en las variables consideradas.

Tabla 3 – Rendimiento en la batería diagnóstica

DFTvc DTA

Test Media ±DE Media ±DE

Mini Mental 25,81 ± 3,39 23,79 ± 4,61

Test del Reloj 11,81 ± 2,28 11,17 ± 3,17

California Verbal Learning Test

Lista A 1.er ensayo –0,62 ± 0,66 –0,92 ± 0,98

Total Aprendizaje –1,28 ± 1,04 –2,01 ± 0,90

Lista B –0,54 ± 0,66 –0,62 ± 0,74

Recuerdo inmediato –1,25 ± 1,08 –2,1 ± 0,96

Recuerdo inmediato con pistas  –0,98 ± 1,18 –1,6 ± 0,97

Recuerdo diferido –0,77 ±  1,08 –1,43 ±  0,99

Recuerdo diferido con  pistas –0,57 ± 1,06 –1,41 ± 1,15

Reconocimiento –0,51 ± 1,19 –0,88 ± 0,57

Fluencia verbal fonológica –1,08 ± 0,63 –1,12 ± 0,76

Dígitos directo –0,10 ± 0,88 –0,17 ± 1,06

Dígitos inverso –0,75 ± 0,98 –0,79 ± 1,01

Fluencia semántica –1,03 ± 0,89 –1,52 ± 1,27

Boston –1,95 ± 1,40 –2,37 ± 1,27

Wisconsin Card Sorting TestW

Respuestas perseverativas –1,29 ±  1,19 –0,25 ±  1,41

Respuestas nivel conceptual –1,38 ±  0,76 –0,98 ± 0,84

Trail Making Test

Parte A –3,14 ± 2,12 –5,01 ± 5,55

Parte B –3,62 ± 2,45 –3,86 ± 2,68

Figura Compleja de  Rey

Copia –2,62 ± 3,04 –3,40 ± 2,66

Tiempo –0,57 ± 1,21 –1,63 ± 2,46

recuerdo inmediato –1,39 ± 0,91 –1,74 ± 1,11

Recuerdo diferido –1,62 ± 0,97 –1,85 ± 1,31

Reconocimiento –0,93 ± 1,32 –2,02 ± 1,81

Estrategia de copia IV el 73% de los pacientes IV el 76% de  los pacientes

WAIS III-R

Analogías –1,41 ± 0,65 –1,76 ± 0,82

Matrices –0,87 ± 0,70 –1,37 ± 0,53

Vocabulario –0,79 ± 0,46 –1,36 ± 0,76

Cubos –1,13 ± 0,63 –1,44 ± 0,83

Cognición social

Lectura de  la  mente en  los ojos –2,71 ± 1,57

Faux Pas –1,71 ± 1,24

Falsa creencia de primer orden 2,23 ± 0,99

Iowa Gambling Task 0,08 ± 4,91

Para las tareas Mini Mental State Examination y  Test del Reloj, el rendimiento está expresado en puntaje bruto. Para el resto de  las tareas, en

puntaje Z. Para la Estrategia de  copia de  la  Figura Compleja de  Rey se empleó porcentaje por tratarse de  una variable escalar.
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Tabla 4 –  Reconocimiento facial de emociones básicas en ambas muestras

Selección Apareamiento Denominación Total Emociones

DTA

1 –5,04 –4,00 –3,01  –4,88

2 –3,98 –7,38 –3,74  –6,13

3 –3,98 –3,32 –1,37 –3,27

4 –0,46 1,41 –1,00 –0,30

5 –8,91 –0,96 0,10 –3,16

6 –1,87 0,40 0,28 –0,30

7 –1,51 –0,96 –0,09 –0,87

8 –8,91 –3,66 –4,84  –7,16

9 –6,44 –5,69 –4,84  –7,05

10 –3,98 –4,00 –3,74  –4,99

11 –6,44 –6,02 –3,74  –6,48

12 –2,22 –2,65 –2,10  –2,93

13 –8,56 –4,67 –3,20  –6,36

14 –5,04 –5,69 –2,28  –4,99

15 –4,68 –4,00 –3,74  –5,22

16 –5,04 –3,66 –1,18  –3,62

17 –5,74 –2,98 –3,93  –5,33

18 –8,56 –12,10 –4,84  –9,91

19 –1,16 –2,98 –1,00 –2,01

20 –4,33 –5,69 –3,01  –5,22

21 –7,85 –5,35 –2,28  –5,79

22 –2,92 –2,65 –3,01  –3,73

23 –7,15 –5,69 –3,56  –6,48

24 –5,74 –6,36 –3,93  –6,48

DFTvc

1 –0,29 –1,18 –3,27  –1,90

2 0,05 0,46 0,95 0,62

3 –0,29 –2,28 –1,51  –2,01

4 –0,63 –1,00 –0,81 –1,10

5 0,05 0,46 –0,81 0,04

6 –3,33 –2,46 –7,85  –5,22

7 –3,67 –3,93 –5,74  –5,56

8 –2,66 –1,55 –3,63  –3,04

9 –1,98 –0,64 –2,22 -1,79

10 -4,01 -3,01 –1,87  –3,85

11 –4,01 –1,92 –0,81  –2,82

12 –0,63 –0,09 –0,11 –0,30

13 –4,01 –2,83 –5,74  –4,99

14 –4,34 –3,20 –4,33  –4,88

15 –3,67 –3,56 –5,74  –5,33

16 –1,30 –1,55 –2,92  –2,36

17 –1,30 –1,18 –1,16 –1,56

18 –0,29 –0,27 –1,51  –0,76

19 –9,07 –5,21 –8,20  –8,99

20 –7,05 –4,48 –8,56  –7,96

21 –2,66 –1,73 –2,92  –2,93

22 –2,66 –1,37 –3,63  –2,93

23 –5,36 –3,38 –2,22  –4,65

24 –5,70 –3,20 –2,92  –4,88

25 –3,67 –2,65 –3,27  –3,96

26 –1,30 –0,09 –1,87 –1,10

El rendimiento esta expresado en  puntaje Z. En negritas, el rendimiento patológico.

diferencias significativas para las otras 2 tareas (Selección:

F = 3,205, p = 0,080; Apareamiento: F  = 2,214; p = 0,127).

Empleando la prueba t de Student se comparó el reconoci-

miento de cada emoción básica de ambos grupos de pacientes

respecto al grupo control. Se observan diferencias significa-

tivas entre DFTvc y  el grupo control para el RFEB de todas

las emociones básicas: alegría (t = 2,286; gl = 47; p = 0,027),

tristeza (t = –6,210; gl = 47; p = 0,000), enojo (t  = –7,771; gl = 47;

p = 0,000), miedo (t = –7,906; gl = 47; p = 0,000), asco (t = –3,063;

gl = 47; p = 0,004) y  sorpresa (t = –5,442; gl = 47; p = 0,000). Se

observan, a  su vez, diferencias significativas entre DTA y

controles para el reconocimiento de todas las emociones

básicas, excepto alegría (t = 0,597; gl = 45; p = 0,553): tristeza

(t = –7,328; gl = 45; p = 0,000), enojo (t = –10,859; gl = 45; p = 0,000),

miedo (t = –10,916; gl = 45; p  = 0,000), asco (t = –4,684; gl = 45;

p = 0,000) y  sorpresa (t = –6,129; gl = 45; p = 0,000). Se comparó
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Tabla 5 – Porcentaje de reconocimiento de cada emoción básica en cada grupo

Alegría Tristeza Enojo Miedo Asco Sorpresa

DFTvc 87% 60% 44% 47% 70% 62%

DTA 91% 67% 53% 53% 77% 64%

Grupo control 86% 88% 83% 83% 86% 86%

el reconocimiento de cada emoción básica entre ambos

grupos de pacientes. No se observan diferencias significativas

para el reconocimiento de ninguna de las emociones básicas

entre pacientes con DFTvc y DTA (enojo F = 3.787, p = 0,058;

tristeza F =  2.350, p = 0,132; sorpresa F  = 0.338, p = 0,564; miedo

F  = 2.093, p = 0,154; alegría F = 1.510, p = 0,255; asco F = 3.701,

p = 0,060). Por último, se  calculó el porcentaje de aciertos por

cada emoción básica en ambos grupos de pacientes y  en el

grupo control (véase la tabla 5).

Empleando una prueba de diferencia de medias, se com-

paró el rendimiento de ambos grupos de pacientes en una

tarea de lenguaje. Se observan diferencias significativas en

el test de Vocabulario de Boston (t = –2,584, gl = 47, p = 0,013) a

favor de los pacientes con DFTvc, lo que determina un mejor

rendimiento en esta tarea específica del lenguaje para este

grupo de pacientes (véase la tabla 3 en la  que constan las

medias de rendimiento por tarea). Por último, empleando la

prueba r de Pearson se correlacionó el test de lenguaje con

la tarea Denominación de emociones básicas. No se observa

asociación entre variables ni en DFTvc (r = 0,313, p = 0,128) ni

en DTA (r = 0,061, p = 0,779).

Discusión

Se corroboran diferencias significativas entre pacientes con

DFTvc y pacientes con DTA, en relación con  un grupo control,

para todas las tareas de reconocimiento facial de emociones

básicas. El alto porcentaje de pacientes que exhibieron un défi-

cit en estas tareas permite concluir que el reconocimiento

facial de emociones de emociones básicas se encuentra

afectado en ambas demencias. La mayoría de los  estudios

reportados en la  literatura apoya esta afirmación8,9,14,18.  Sin

embargo, los trabajos en los que se evalúan y comparan

pacientes con DFTvc vs. pacientes con DTA reportan afecta-

ción del reconocimiento emocional solo para el primer grupo

de pacientes19,21,22.  Si  bien se han reportado alteraciones en

el RFEB, tanto en  DFTvc como en DTA, el nuestro parece ser

el único trabajo comparativo que muestra afectación del RFEB

en ambas demencias.

Los pacientes con DTA mostraron un peor rendimiento

que los pacientes con DFTvc en la prueba Denominación

y en el puntaje Total emociones, que expresa la suma del

rendimiento en cada una de las pruebas que componen la

batería. Tomando en consideración la  prueba Denominación,

una explicación posible para su  mayor afectación en DTA

puede ser el componente del lenguaje. Los pacientes con  DTA

mostraron mayor afectación que los  pacientes con DFTvc en

el test de vocabulario de Boston35,36,  prueba con estructura

neuropsicológica similar. Sin embargo, no se observan corre-

laciones entre ambas tareas, lo  cual permite descartar la idea

de que la mayor afectación del lenguaje en DTA sea la causa de

la mayor afectación de la denominación de emociones básicas.

Analizando el reconocimiento facial de cada una de las

emociones básicas encontramos que el grupo control recono-

ció mejor que ambos grupos de pacientes todas las emociones

básicas, excepto alegría para el caso de DTA, donde no se corro-

boró diferencia entre ambos grupos. Esto permite concluir que

las diferencias en el RFEB son, también, de tipo cualitativo

y  que el reconocimiento de la emoción alegría sería la única

que permitiría distinguir, en nuestra muestra, entre DFTvc y

DTA. Finalmente, se intentó establecer un patrón de afectación

diferencial, comparando el reconocimiento de cada emoción

básica en ambas demencias. No se encontraron diferencias

significativas para el reconocimiento de ninguna de las emo-

ciones básicas entre DFTvc y DTA, a  partir de lo  cual se infiere

que ambos grupos presentan una afectación global del recono-

cimiento emocional, con similares promedios de acierto para

el reconocimiento de cada una de las 6 emociones básicas.

Queda pendiente para futuras investigaciones ampliar la

muestra de pacientes, de forma tal de poder profundizar en el

estudio del reconocimiento emocional en estas poblaciones.
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et al. Versión corta en españ  ol del test de denominación de
Boston:  su utilidad en el diagnóstico diferencial de la
enfermedad de Alzheimer. Rev Neurol Arg. 2001;33:624–7.

37. Kongs S, Thompson L, Iverson G, Heaton R. Wisconsin Card
Sorting Test 64 card version: Professional manual. Odessa:
Psychological Assessment Resources; 2000.

38. Reitan R, Wolfson D. The Healstead-Reitan
neuropsychological test battery. Tucson: Neuropsychology
Press; 1985.

39. Meyers J,  Meyers K. Rey complex figure test and recognition
trial.  Florida: Psychological Assessment Resources, Inc; 1995.

40. Wechsler D. Escala de  inteligencia para adultos. En: WAIS III.
3a.  ed. Buenos Aires: Editorial Paidós Ibérica SA: 2002.

41. Baron-Cohen S, Wheelwright S, Hill J, Raste Y, Plumb I. The
«Reading the Mind in the Eyes»  test revised version: A  study
with  normal adults, and adults with Asperger syndrome or

http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0250
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0250
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0250
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0250
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0250
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0250
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0250
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0250
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0250
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0250
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0250
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0250
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0250
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0250
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0250
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0250
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0250
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0250
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0250
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0250
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0250
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0250
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0250
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0250
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0250
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0250
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0250
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0250
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0250
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0250
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0250
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0250
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0250
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0250
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0250
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0250
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0250
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0250
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0250
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0250
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0250
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0255
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0255
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0255
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0255
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0255
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0255
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0255
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0255
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0255
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0255
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0255
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0255
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0255
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0255
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0255
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0255
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0255
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0255
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0255
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0255
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0255
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0255
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0255
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0255
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0255
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0255
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0255
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0255
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0255
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0255
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0255
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0255
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0255
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0255
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0255
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0255
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0255
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0255
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0255
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0255
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0255
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0255
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0255
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0255
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0255
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0255
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0255
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0255
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0255
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0255
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0255
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0260
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0260
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0260
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0260
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0260
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0260
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0260
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0260
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0260
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0260
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0260
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0260
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0260
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0260
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0260
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0260
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0260
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0260
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0260
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0260
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0260
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0260
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0260
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0260
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0260
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0260
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0260
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0260
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0260
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0260
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0260
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0260
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0260
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0260
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0260
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0260
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0260
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0260
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0260
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0260
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0260
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0260
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0260
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0260
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0260
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0260
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0265
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0265
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0265
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0265
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0265
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0265
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0265
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0265
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0265
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0265
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0265
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0265
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0265
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0265
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0265
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0265
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0265
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0265
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0265
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0265
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0265
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0265
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0265
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0265
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0265
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0265
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0265
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0265
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0265
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0265
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0265
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0265
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0265
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0265
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0265
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0265
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0265
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0265
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0265
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0265
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0265
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0265
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0270
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0270
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0270
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0270
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0270
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0270
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0270
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0270
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0270
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0270
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0270
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0270
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0270
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0270
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0270
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0270
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0270
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0270
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0270
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0270
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0270
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0270
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0270
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0270
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0270
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0270
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0270
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0275
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0275
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0275
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0275
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0275
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0275
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0275
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0275
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0275
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0275
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0275
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0275
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0275
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0275
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0275
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0275
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0275
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0275
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0275
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0275
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0275
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0275
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0275
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0275
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0275
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0275
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0275
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0275
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0275
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0275
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0275
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0275
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0275
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0275
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0275
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0280
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0280
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0280
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0280
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0280
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0280
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0280
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0280
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0280
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0280
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0280
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0280
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0280
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0280
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0280
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0280
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0280
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0280
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0280
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0280
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0280
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0280
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0280
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0280
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0280
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0280
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0280
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0280
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0280
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0280
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0280
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0280
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0280
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0280
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0280
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0280
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0280
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0280
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0280
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0280
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0280
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0280
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0280
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0280
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0285
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0285
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0285
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0285
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0285
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0285
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0285
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0285
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0285
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0285
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0285
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0285
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0285
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0285
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0285
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0285
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0285
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0285
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0285
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0285
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0285
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0285
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0285
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0285
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0285
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0285
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0285
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0285
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0285
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0285
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0285
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0285
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0285
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0285
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0285
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0285
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0285
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0285
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0285
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0285
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0285
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0285
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0285
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0285
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0285
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0285
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0285
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0285
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0285
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0285
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0285
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0285
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0285
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0285
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0285
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0285
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0285
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0285
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0290
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0290
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0290
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0290
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0290
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0290
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0290
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0290
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0290
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0290
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0290
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0290
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0290
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0290
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0290
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0290
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0290
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0290
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0290
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0290
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0290
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0290
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0290
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0290
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0290
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0290
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0290
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0290
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0290
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0290
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0290
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0295
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0295
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0295
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0295
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0295
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0295
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0295
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0295
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0295
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0295
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0295
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0295
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0295
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0295
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0295
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0295
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0295
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0295
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0295
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0295
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0295
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0295
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0295
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0295
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0295
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0295
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0295
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0295
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0295
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0295
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0295
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0295
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0295
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0295
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0295
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0295
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0295
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0295
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0295
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0295
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0295
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0295
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0295
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0295
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0305
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0305
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0305
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0305
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0305
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0305
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0305
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0305
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0305
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0305
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0305
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0305
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0305
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0305
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0305
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0305
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0305
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0305
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0305
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0305
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0305
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0305
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0305
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0305
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0305
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0305
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0305
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0305
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0305
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0305
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0305
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0305
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0305
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0305
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0305
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0305
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0305
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0310
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0310
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0310
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0310
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0310
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0310
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0310
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0310
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0310
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0310
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0310
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0310
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0310
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0310
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0310
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0310
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0310
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0310
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0310
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0310
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0310
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0310
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0310
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0310
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0310
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0310
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0310
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0310
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0310
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0310
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0310
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0310
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0310
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0310
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0310
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0315
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0315
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0315
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0315
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0315
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0315
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0315
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0315
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0315
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0315
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0315
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0315
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0315
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0315
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0315
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0315
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0315
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0315
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0315
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0315
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0315
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0315
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0315
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0315
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0315
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0315
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0315
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0315
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0315
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0315
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0315
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0315
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0315
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0315
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0315
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0315
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0315
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0315
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0315
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0315
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0315
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0315
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0315
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0315
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0315
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0315
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0315
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0315
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0315
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0315
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0315
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0315
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0315
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0315
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0315
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0315
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0320
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0320
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0320
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0320
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0320
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0320
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0320
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0320
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0320
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0320
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0320
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0320
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0320
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0320
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0320
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0320
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0320
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0320
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0320
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0320
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0320
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0320
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0320
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0320
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0320
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0320
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0320
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0320
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0320
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0320
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0320
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0320
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0320
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0325
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0325
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0325
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0325
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0325
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0325
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0325
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0325
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0325
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0325
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0325
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0325
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0325
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0325
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0325
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0325
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0325
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0325
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0325
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0325
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0325
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0325
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0325
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0325
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0325
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0325
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0325
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0325
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0325
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0325
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0325
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0325
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0325
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0325
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0325
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0325
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0325
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0325
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0325
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0325
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0325
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0325
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0325
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0325
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0325
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0325
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0330
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0330
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0330
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0330
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0330
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0330
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0330
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0330
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0330
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0330
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0330
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0330
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0330
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0330
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0330
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0330
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0330
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0330
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0330
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0330
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0330
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0330
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0330
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0330
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0330
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0330
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0330
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0330
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0330
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0330
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0330
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0330
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0330
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0330
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0330
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0330
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0330
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0330
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0330
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0330
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0330
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0330
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0330
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0330
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0335
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0335
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0335
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0335
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0335
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0335
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0335
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0335
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0335
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0335
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0335
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0335
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0335
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0335
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0335
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0335
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0335
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0335
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0335
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0335
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0335
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0335
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0335
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0335
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0335
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0335
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0335
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0335
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0335
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0335
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0335
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0335
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0335
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0335
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0335
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0335
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0335
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0335
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0335
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0335
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0335
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0340
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0340
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0340
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0340
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0340
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0340
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0340
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0340
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0340
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0340
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0340
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0340
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0340
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0340
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0340
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0340
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0340
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0340
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0340
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0340
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0340
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0340
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0340
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0340
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0340
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0340
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0340
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0340
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0340
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0340
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0340
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0340
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0340
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0340
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0340
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0340
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0345
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0345
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0345
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0345
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0345
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0345
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0345
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0345
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0345
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0345
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0345
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0345
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0345
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0345
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0345
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0345
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0345
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0345
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0345
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0345
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0345
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0345
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0345
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0345
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0345
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0345
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0345
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0345
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0345
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0345
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0345
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0345
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0345
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0345
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0345
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0345
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0345
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0345
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0345
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0345
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0345
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0345
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0345
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0345
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0350
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0350
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0350
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0350
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0350
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0350
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0350
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0350
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0350
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0350
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0350
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0350
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0350
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0350
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0350
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0350
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0350
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0350
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0350
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0350
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0350
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0350
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0350
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0350
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0350
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0350
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0350
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0350
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0350
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0350
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0350
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0350
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0350
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0350
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0350
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0350
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0350
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0350
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0350
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0350
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0350
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0350
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0350
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0350
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0350
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0350
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0350
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0350
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0350
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0350
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0350
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0355
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0355
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0355
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0355
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0355
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0355
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0355
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0355
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0355
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0355
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0355
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0355
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0355
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0355
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0355
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0355
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0355
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0355
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0355
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0355
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0355
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0355
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0355
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0355
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0355
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0355
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0355
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0355
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0355
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0355
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0355
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0355
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0355
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0355
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0355
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0355
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0355
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0355
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0355
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0360
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0360
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0360
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0360
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0360
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0360
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0360
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0360
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0360
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0360
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0360
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0360
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0360
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0360
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0360
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0360
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0360
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0360
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0360
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0360
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0360
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0360
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0360
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0360
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0360
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0360
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0360
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0360
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0360
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0360
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0360
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0360
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0360
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0360
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0360
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0360
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0360
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0360
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0365
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0365
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0365
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0365
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0365
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0365
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0365
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0365
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0365
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0365
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0365
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0365
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0365
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0365
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0365
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0365
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0365
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0365
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0365
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0365
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0365
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0365
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0365
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0365
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0365
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0365
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0365
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0365
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0365
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0365
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0370
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0370
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0370
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0370
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0370
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0370
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0370
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0370
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0370
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0370
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0370
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0370
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0370
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0370
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0370
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0370
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0370
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0370
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0370
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0370
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0370
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0370
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0370
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0370
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0370
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0370
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0370
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0370
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0370
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0370
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0370
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0370
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0370
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0375
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0375
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0375
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0375
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0375
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0375
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0375
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0375
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0375
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0375
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0375
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0375
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0375
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0375
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0375
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0375
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0375
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0375
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0375
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0375
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0375
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0375
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0375
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0375
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0375
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0375
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0375
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0375
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0375
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0375
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0375
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0375
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0375
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0375
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0375
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0375
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0375
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0375
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0375
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0375
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0375
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0375
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0375
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0375
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0375
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0375
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0375
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0380
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0380
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0380
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0380
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0380
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0380
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0380
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0380
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0380
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0380
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0380
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0380
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0380
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0380
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0380
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0380
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0380
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0380
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0380
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0380
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0380
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0380
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0380
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0380
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0380
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0380
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0380
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0380
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0380
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0380
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0380
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0380
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0380
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0380
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0380
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0380
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0380
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0380
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0380
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0380
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0380
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0380
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0380
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0380
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0380
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0380
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0380
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0380
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0380
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0380
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0380
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0380
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0380
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0380
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0380
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0380
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0380
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0380
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0380
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0380
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0385
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0385
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0385
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0385
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0385
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0385
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0385
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0385
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0385
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0385
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0385
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0385
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0385
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0385
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0385
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0385
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0385
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0385
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0385
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0385
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0385
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0385
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0385
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0385
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0385
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0385
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0385
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0385
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0385
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0385
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0385
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0385
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0385
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0385
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0385
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0385
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0385
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0385
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0385
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0390
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0390
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0390
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0390
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0390
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0390
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0390
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0390
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0390
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0390
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0390
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0390
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0390
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0390
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0390
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0390
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0390
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0390
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0390
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0390
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0390
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0390
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0390
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0390
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0390
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0390
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0390
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0390
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0390
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0390
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0390
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0390
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0390
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0390
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0390
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0390
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0390
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0390
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0390
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0390
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0390
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0390
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0390
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0390
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0390
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0390
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0390
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0390
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0395
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0395
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0395
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0395
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0395
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0395
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0395
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0395
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0395
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0395
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0395
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0395
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0395
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0395
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0395
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0395
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0395
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0395
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0395
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0395
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0395
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0395
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0395
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0395
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0395
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0395
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0395
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0395
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0395
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0395
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0395
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0395
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0395
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0395
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0395
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0395
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0395
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0395
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0395
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0395
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0395
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0395
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0395
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0395
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0395
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0400
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0400
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0400
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0400
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0400
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0400
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0400
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0400
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0400
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0400
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0400
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0400
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0400
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0400
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0400
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0400
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0400
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0400
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0400
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0400
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0400
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0400
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0400
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0400
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0400
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0400
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0400
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0400
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0405
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0405
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0405
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0405
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0405
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0405
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0405
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0405
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0405
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0405
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0405
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0405
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0405
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0405
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0405
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0405
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0405
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0405
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0405
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0410
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0410
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0410
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0410
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0410
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0410
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0410
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0410
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0410
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0410
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0410
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0410
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0410
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0410
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0410
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0410
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0410
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0410
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0410
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0410
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0410
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0410
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0410
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0410
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0410
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0410
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0410
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0410
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0410
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0410
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0410
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0410
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0410
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0415
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0415
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0415
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0415
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0415
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0415
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0415
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0415
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0415
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0415
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0415
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0415
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0415
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0415
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0415
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0415
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0415
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0415
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0415
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0415
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0415
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0415
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0415
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0415
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0415
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0415
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0415
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0415
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0415
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0415
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0415
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0415
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0415
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0415
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0415
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0415
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0415
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0415
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0415
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0415
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0415
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0415
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0415
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0415
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0415
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0415
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0415
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0415
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0415
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0415
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0415
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0415
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0415
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0415
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0415
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0415
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0415
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0420
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0420
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0420
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0420
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0420
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0420
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0420
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0420
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0420
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0420
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0420
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0420
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0420
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0420
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0420
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0420
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0420
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0420
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0420
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0420
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0420
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0420
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0420
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0420
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0420
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0420
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0420
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0420
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0420
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0420
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0420
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0420
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0420
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0420
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0420
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0420
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0420
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0425
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0425
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0425
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0425
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0425
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0425
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0425
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0425
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0425
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0425
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0425
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0425
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0425
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0425
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0425
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0425
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0425
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0425
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0425
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0425
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0425
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0425
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0425
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0425
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0425
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0425
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0430
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0430
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0430
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0430
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0430
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0430
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0430
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0430
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0430
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0430
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0430
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0430
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0430
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0430
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0430
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0430
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0430
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0430
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0430
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0430
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0430
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0430
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0430
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0430
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0430
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0430
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0430
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0430
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0430
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0430
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0430
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0440
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0440
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0440
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0440
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0440
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0440
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0440
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0440
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0440
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0440
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0440
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0440
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0440
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0440
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0440
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0440
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0440
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0440
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0440
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0440
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0440
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0440
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0440
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0440
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0440
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0440
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0440
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0440
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0440
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0440
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0440
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0440
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0440
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0440
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0440
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0440
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0440
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0440
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0440
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0440
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0440
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0440
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0440
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0440
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0440
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0440
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0440


16  n e  u r  o l a r  g .  2  0 1  6;8(1):8–16

high-functioning autism. J  Child Psychol Psychiat. 2001;42:
241–52.

42. Stone V, Baron-Cohen S, Kight R. Frontal lobe contributions to
Theory of mind. J Cogn Neurosci. 1998;10:640–56.

43. Wimmer H, Perner J. Beliefs about beliefs: Representation and
the containing function of wrong beliefs in young children’s
understanding of deception. Cognition. 1983;13:103–28.

44. Bechara A, Damasio A,  Damasio H, Anderson S. Insensitivity
to future consequences following damage to human
prefrontal cortex. Cognition. 1994;50:7–15.

45. Bechara A, Damasio H, Tranel D, Damasio A. Deciding
advantageously before knowing the advantageous strategy.
Science. 1997;275:1293–5.

46. Hughes CP, Berg L, Danziger WL,  Coben LA, Martin RL. A new
clinical  scale for the staging of dementia. Br J  Psychiatry.
1982;140:566–72.

47. Tabernero ME, Politis DG. Reconocimiento de emociones
básicas y  complejas en la variante conductual de la demencia
frontotemporal. Neurol Arg. 2013;5:57–65.

http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0440
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0440
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0440
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0440
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0440
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0440
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0440
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0440
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0440
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0440
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0440
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0440
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0445
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0445
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0445
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0445
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0445
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0445
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0445
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0445
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0445
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0445
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0445
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0445
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0445
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0445
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0445
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0445
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0445
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0445
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0445
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0445
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0445
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0445
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0445
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0445
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0445
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0445
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0445
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0450
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0450
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0450
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0450
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0450
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0450
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0450
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0450
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0450
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0450
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0450
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0450
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0450
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0450
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0450
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0450
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0450
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0450
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0450
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0450
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0450
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0450
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0450
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0450
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0450
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0450
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0450
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0450
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0450
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0450
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0450
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0450
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0450
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0450
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0450
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0450
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0450
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0450
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0455
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0455
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0455
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0455
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0455
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0455
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0455
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0455
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0455
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0455
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0455
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0455
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0455
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0455
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0455
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0455
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0455
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0455
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0455
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0455
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0455
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0455
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0455
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0455
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0455
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0455
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0455
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0455
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0455
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0455
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0455
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0455
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0455
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0455
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0460
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0460
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0460
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0460
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0460
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0460
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0460
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0460
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0460
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0460
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0460
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0460
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0460
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0460
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0460
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0460
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0460
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0460
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0460
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0460
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0460
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0460
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0460
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0460
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0460
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0460
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0460
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0460
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0460
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0460
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0460
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0460
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0460
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0460
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0460
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0460
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0460
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0460
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0460
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0465
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0465
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0465
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0465
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0465
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0465
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0465
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0465
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0465
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0465
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0465
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0465
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0465
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0465
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0465
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0465
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0465
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0465
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0465
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0465
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0465
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0465
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0465
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0465
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0465
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0465
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0465
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0465
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0465
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0465
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0465
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0465
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0465
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0465
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0470
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0470
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0470
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0470
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0470
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0470
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0470
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0470
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0470
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0470
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0470
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0470
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0470
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0470
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0470
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0470
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0470
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0470
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0470
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0470
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0470
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0470
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0470
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0470
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0470
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0470
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0470
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0470
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0470
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0470
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0470
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0470
http://refhub.elsevier.com/S1853-0028(15)00064-6/sbref0470

	Reconocimiento facial de emociones básicas en demencia frontotemporal variante conductual y en enfermedad de Alzheimer
	Introducción
	Reconocimiento facial de emociones en la variante conductual de la demencia frontotemporal y la demencia tipo Alzheimer

	Materiales y métodos
	Muestras
	Instrumentos
	Análisis estadístico

	Resultados
	Discusión
	Responsabilidades éticas
	Protección de personas y animales
	Confidencialidad de los datos
	Derecho a la privacidad y consentimiento informado

	Financiación
	Conflicto de intereses
	Bibliografía


