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Estudo prospectivo de fatores prognésticos em @CMk
lombalgia cronica tratados com fisioterapia: papel
do medo-evitacao e dor extraespinal
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INFORMAQ@ES SOBRE O ARTIGO RESUMO

Histérico do artigo: Objetivo: Identificar os fatores prognésticos para a fisioterapia convencional em pacientes

Recebido em 15 de maio de 2015 com lombalgia mecanica comum cronica (LMC).

Aceito em 11 de novembro de 2015 Métodos: Estudo prospectivo observacional.

On-line em 17 de margo de 2016 Participantes: Foram selecionados pelo Ambulatério de Doencas da Coluna Vertebral
113 pacientes com lombalgia mecanica comum crénica.

Palavras-chave: Medidas de desfecho principais: A intensidade da dor foi pontuada com a Escala Numérica de

Crencas de evitacio e medo Dor (END) e a func¢éo foi medida com o Questiondrio Roland-Morris de Incapacidade (RMDQ).

Dor extraespinal Resultados: Os resultados da subescala trabalho do Fear-Avoidance Beliefs Questionnaire

Resposta terapéutica (FABQ-trabalho; odds ratio [OR]=0,27, intervalo de confianca de 95% [IC 95%] 0,13-0,56,

Lombalgia crénica p<0,001) e da dor extraespinal (OR=0,35, IC 0,17-0,74, p=0,006) estiveram independen-

temente associados a uma diminuicdo na resposta a fisioterapia convencional para a
lombalgia cronica.
Conclusdo: Foram identificados escores elevados na FABQ-trabalho e dor extraespinal como
determinantes-chave para uma pior resposta a fisioterapia em pacientes com LMC, o que
apoia a necessidade de um programa de reabilitacio especial para esse subgrupo.
© 2016 Elsevier Editora Ltda. Este é um artigo Open Access sob uma licenc¢a CC
BY-NC-ND (http://creativecommons.org/licenses/by-nc-nd/4.0/).

A prospective study predicting the outcome of chronic low back pain and
physical therapy: the role of fear-avoidance beliefs and extraspinal pain

ABSTRACT

Keywords: Objective: To identify the prognostic factors for conventional physical therapy in patients
Fear-avoidance beliefs with chronic low back pain (CLBP).
Extraspinal pain Methods: Prospective observational study.

Therapeutic response
Chronic low back pain
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Participants: One hundred thirteen patients with CLBP selected at the Spinal Disease
Outpatient Clinic.

Main outcome measures: Pain intensity was scored using the Numeric Rating Scale (NRS), and
function was measured using the Roland-Morris Disability Questionnaire (RMDQ).

Results: The Fear-Avoidance Beliefs Questionnaire work subscale results (FABQ-work; odds
ratio [OR]=0.27, 95% confidence interval [CI] 0.13 to 0.56, p<0.001) and extraspinal pain
(OR=0.35, 95% CI 0.17 to 0.74, p=0.006) were independently associated with a decreased
response to conventional physical therapy for CLBP.

Conclusion: We identified high FABQ-work and extraspinal pain scores as key determinants
of a worse response to physical therapy among CLBP patients, supporting the need for a
special rehabilitation program for this subgroup.

© 2016 Elsevier Editora Ltda. This is an open access article under the CC BY-NC-ND

license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Introducao

A lombalgia mecanica comum crénica (LMC) é uma das cau-
sas mais comuns de incapacidade relacionada com o sistema
musculoesquelético e estd associada a altos niveis de uso de
recursos de saude.’

Acredita-se que o impacto da lombalgia cronica no
Brasil seja paralelo a situac¢do encontrada no hemisfério norte,
embora nao haja dados precisos. A quantidade de brasilei-
ros incapacitados pela LMC é muito alta; estudos estimam
que aproximadamente 10 milhdes de pessoas no Brasil sdo
afetadas pela LMC.? A condi¢do representa a principal razdo
para pedidos de auxilio por invalidez e é a terceira causa mais
comum de aposentadoria relacionada com a incapacidade no
Brasil.?

O tratamento para a LMC geralmente é conservador. Evi-
déncias cientificas consistentes favorecem o uso de agentes
farmacolégicos e reabilitacdo como as opgdes de tratamento
primério;*® no entanto, a resposta & fisioterapia é bastante
variavel e imprevisivel.

Embora estudos tenham revelado a eficicia da reabilitacao
em comparacdo a nenhum tratamento, poucos demonstraram
a superioridade de algum programa de reabilitacdo especi-
fico para a LMC.° Além disso, as taxas de recaida apés a
melhoria inicial da reabilitagdo sdo elevadas,” enquanto o
custo-efetividade em longo prazo da reabilitacdo fisica e o seu
real impacto sobre a recuperacdo em termos de possibilitar
que o paciente retorne as suas atividades normais permane-
cem desconhecidos.?

Desde o relatério do Quebec Task Force em 1987, mui-
tas diretrizes internacionais foram publicadas.'®'* Embora
essas diretrizes tenham sido produzidas em diferentes paises,
a maior parte das questdes relacionadas com as intervencdes
terapéuticas foi semelhante.'® O exercicio supervisionado foi,
em geral, recomendado, embora a maior parte das diretri-
zes ndo tenha proposto um conjunto especifico de exercicios.
Os fisioterapeutas usam uma ampla gama de intervencoes
terapéuticas ndo farmacolégicas conservadoras, algumas das
quais sdo consistente ou amplamente recomendadas por
diversas diretrizes.

Em 2006, foram publicadas diretrizes europeias para o
manejo da lombalgia cronica ndo especifica. O objetivo do

grupo de trabalho COST B13 foi fornecer um conjunto de
recomendacdes que pudessem apoiar as diretrizes existen-
tes e futuras.” Um dos principais pontos fortes dessas
recomendacdes é seu carater multinacional e multidiscipli-
nar. Os autores propoem que a lombalgia crénica nao deve
ser considerada uma entidade clinica Unica e enfatizaram a
necessidade de avaliar fatores prognosticos antes do trata-
mento.

Em 2007, o Multinational Musculoskeletal Inception Cohort
Study (MMICS) publicou uma lista de fatores que consi-
derou necessdrio analisar em estudos futuros de indices
progndsticos para a cronicidade em pacientes com lombalgia
aguda.’ A necessidade de identificar esses fatores é com-
preensivel, porque, embora apenas 5% dos pacientes com
lombalgia desenvolvam incapacidade, 75% de todas as des-
pesas relacionadas com a lombalgia sdo decorrentes dessa
populacdo.! Consequentemente, a maior parte dos estudos
sobre a identificacdo de fatores progndsticos para a cro-
nicidade e incapacidade se concentrou em pacientes com
lombalgia aguda e muito poucos estudos tém-se centrado nos
fatores progndsticos para a resposta ao tratamento em paci-
entes com LMC estabelecida.

A hipétese do estudo é que algumas caracteristicas de
base sao capazes de identificar o subgrupo de pacientes com
LMC com taxas de resposta distintas ao tratamento. Por-
tanto, avaliaram-se as respostas clinicas dos pacientes com
LMC a uma série de sessbes de atividade fisica supervisio-
nada e varios fatores incluidos nas recomenda¢des do MMICS
para determinar a sua capacidade de identificar os fatores
progndsticos para a resposta ao tratamento com fisioterapia
convencional.

Material e métodos
Pacientes

Os participantes foram recrutados por meio de anuncios
desenvolvidos por nossa assessoria de imprensa. Todos os
potenciais participantes foram selecionados pelo mesmo
reumatologista (ASRH) entre janeiro e marg¢o de 2009.
Recrutaram-se os participantes que foram diagnosticados
com LMC né&o especifica e que atenderam aos critérios de
inclusao e exclusao. Os critérios de inclusdo foram idade entre
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18 e 80 anos, dor entre a Ultima costela e a prega glutea
que persiste por mais de trés meses, dor que era continua
ou que estava presente na maior parte do tempo e que era
a principal queixa de dor do paciente e o fornecimento de
um consentimento informado. Os critérios de exclusdo foram
diagnéstico de doenca inflamatéria sistémica, presenca de dor
radicular caracteristica, dor originada nas articulagdes perifé-
ricas, deformidades osteoarticulares nos membros inferiores,
insuficiéncia cardiaca descompensada, neoplasias nos ulti-
mos cinco anos, cirurgia prévia da coluna lombar, doenca
sistémica que pudesse interferir na interpretacdo dos resul-
tados conforme determinado pelo médico, incapacidade de
compreender os questiondrios/explicacées ou aderir ao tra-
tamento, ter realizado fisioterapia incluindo exercicios fisicos
nos ultimos cinco anos, transtornos psiquidtricos e a presenca
de fibromialgia ou dor nao localizada na coluna lombar como
a principal queixa relacionada com a dor.

O Ambulatério de Doencgas da Coluna Vertebral faz parte da
Divisdo de Reumatologia do hospital universitario. Os pacien-
tes sao encaminhados por outros departamentos do hospital
e por uma rede de unidades de cuidados primarios ou secun-
darios ligados ao hospital.

Todos os participantes assinaram um termo de consenti-
mento livre e esclarecido e o estudo foi aprovado pelo Comité
de Etica em Pesquisa.

Este estudo respeitou os principios éticos da Declaragdo de
Helsinque (2008) e as leis e regulamentos locais aplicaveis. Esta
pesquisa foi aprovada pelo Comité de Etica e Pesquisa local
(Protocolo de Pesquisa 1110-1107).

Intervencdo fisioterapéutica

O tratamento consistiu de 10 sessdes individuais: duas sessoes
por semana durante cinco semanas. Cada sessao incluiu exer-
cicios de fortalecimento do tronco (core) (ou seja, exercicios
que envolvem miusculos abdominais, musculos do assoalho
pélvico, gluteos, diafragma e musculos da cintura pélvica),
exercicios de alongamento e exercicios de orientacdo postu-
ral. Todas as avaliacOes e sessoes de fisioterapia foram feitas
pelo mesmo fisioterapeuta.

Avaliacoes

As respostas dos pacientes a fisioterapia foram avaliadas em
termos de mudancas na intensidade da dor com a Escala
Numérica de Dor (END), cuja pontuacdo vai de 0 a 10, e
em termos de incapacidade relacionada com a LMC com
o Questionario Roland-Morris de Incapacidade (RMDQ), cuja
pontuacdo vai de 0 a 24. Os participantes foram avaliados
na inclusdo do estudo, imediatamente apés as 10 sessoes de

Tabela 1 - Dados demograficos, antropométricos
e clinicos

Varigveis Todos (n=113)

Idade, anos (
Feminino, n (%) (
IMC, kg/m? (
Tabagismo, n (%) (
Dor abaixo do joelho, n (%) (
Atividade fisica, n (%) 90 (79,6
Irritabilidade, n (%) (
Depressio, n (%) (
Pensamento catastréfico, n (%) (
FABQ-fisico, n (%) (
FABQ-trabalho, n (%) (
Dor extraespinal, n (%) (

IMC, indice de massa corporal; FABQ-fisico, subscala de crencas de
evitacdo e medo relacionadas com a atividade fisica > 15; FABQ-
-trabalho, subscala de crencas de evitagao e medo relacionadas com
o trabalho > 34.

@ Os dados sdo expressos como a média (desvio padrao).

fisioterapia (primeira reavaliacdo) e trés meses apds a primeira
avaliacdo (segunda reavaliacdo).

Para a andlise da resposta ao tratamento, os pacientes
foram divididos nos grupos responsivo e nao responsivo, de
acordo com as alteracoes individuais nas medidas de intensi-
dade de dor e incapacidade, em cada avaliacdo. Um paciente
era considerado responsivo se mostrasse um decréscimo de
pelo menos dois pontos na pontuacéo da END'> ou pelo menos
quatro pontos na pontuagdo do RMDQ.'® Os resultados tam-
bém foram expressos como a percentagem de mudanca em
relacdo ao escore obtido no inicio do estudo.

No inicio do estudo, coletaram-se dados sociodemografi-
cos, fez-se um exame fisico completo e avaliou-se a duracio da
dor. Além disso, todos os participantes responderam a ques-
tiondrios padronizados para avaliar os fatores incluidos nas
diretrizes MMICS (tabagismo, atividade fisica, fatores ocupaci-
onais, depressdo e pensamentos catastréficos) e preencheram
o Fear-Avoidance Beliefs Questionnaire (FABQ-Brasil). O FABQ
contém duas subescalas, que foram avaliadas separadamente:
crencas de evitacdo e medo relacionadas com o trabalho
(FABQ-trabalho) e com a atividade fisica (FABQ-fisica). As
crengas de evitagdo e medo relacionadas com a atividade
fisica foram consideradas presentes (escore > 15) ou ausentes
(<15), enquanto as crengas de evitagdo e medo relacionadas
com o trabalho foram consideradas presentes com escore
FABQ-trabalho > 34. As versoes brasileiras de todos esses
questionérios foram previamente validadas.’’~%°

Tabela 2 - Resposta a fisioterapia para a lombalgia cronica medida pela Escala Numérica de Dor (END)

e pelo Questionario Roland-Morris de Incapacidade (RMDQ) em cada momento de avalia¢do

END RMDQ
Nao responsivo Responsivo P Nao responsivo Responsivo P
Primeira, n (%) 29 (26) 84 (74) 0,03 23 (20) 90 (80) 0,87
Segunda, n (%) 44 (39) 69 (61) 24 (21) 89 (79)




Tabela 3 - Fatores prognésticos para a resposta a fisioterapia avaliada pela Escala Numérica de Dor (END) e pelo Questiondrio Roland-Morris de Incapacidade (RMDQ)

em cada momento de avaliacdo

END RMDQ
Primeiro Segundo Primeiro Segundo
Nao responsivo Responsivo Nao responsivo Responsivo P Nao responsivo Responsivo Nao responsivo Responsivo p
n=29 n=84 n=44 n=69 n=23 n=90 n=24 n=_389
Idade, anos? 53,9 (13,9) 52,7 (11,6) 53,3 (12,3) 52 8(12,2) 0,71 53,5 (11,6) 52,8 (12,4) 54 1 (10,0) 52,7 (12,7) 0,65
Feminino 20 (68,9) 61 (72,6) 33 (75) 48 (69,5) 0,81 15 (65,2) 66(66,7) 17 (70,8) 64 (71,9) 0,61
IMC, kg/m? @ 27,0 (5,0) 28,3 (5,1) 28,0 (5,5) 27,9 (4,8) 0,62 26,9 (5,3) 28,2 (5,0) 28,1 (5,9) 27,9 (4,8) 0,60
Tabagismo 5(17,2) 11 (13,1) 7 (15,9) (13) 0,58 5(21,7) 11(12,2) 4(16,7) 12 (13,5) 0,36
Dor abaixo do joelho 20 (69,0) 53 (63,1) 33 (75,0) 40 (58,0 0,13 17 (73,9) 56(62,2) 17 (70,8) 56 (62,9) 0,30
Atividade fisica 21 (72,4) 69 (82,1) 34 (77,3) 56 (81, 2) 0,37 18 (78,3) 72 (80,0) 19 (79,2) 71(79,8) 0,88
Irritabilidade 6 (20,6) 7 (8,3) 7 (15,9) 6 (8,7 0,09 3(13,0) 10(11,1) 4 (16,7) 9 (10,1) 0,50
Depressio 22 (75,9) 61 (72,6) 34 (77,3) 49 (71, o) 0,51 19 (82,6) 64 (71,1) 19 (79,2) 64 (71,9) 0,29
Pensamento catastréfico 10 (34,5) 25 (29,8) 17 (38,6) 18 (26,1) 0,25 11 (47,8) 24 (26,7) 9 (37,5) 26 (29,2) 0,12
FABQ-fisico 3(10,3) 10 (11,9) 7 (15,9) 6(8,7) 0,52 3 (13,0) 10 (11,1) 4(16,7) 9(10,1) 0,47
FABQ-trabalho 16 (55,2) 25 (29,8) 26 (59,1) 15(21,7)  <0,001 10 (43,5) 31 (34,4) 13 (54,2) 28 (31,5) 0,09
Dor extraespinal 14 (48,3) 21 (25,0) 21 (47,7) 14 (20,3) 0,002 12 (52,2) 23 (25,6) 9 (37,5) 26 (29,2) 0,06

IMC, indice de massa corporal; FABQ-fisico, subscala de crencas de evitacdo e medo relacionadas com a atividade fisica > 15; FABQ-trabalho, subscala de crencas de evitacdo e medo relacionadas
com o trabalho > 34.
p<0,05 em negrito.

@ Os dados sao expressos como a média (desvio padrao).
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Os pacientes foram considerados como tendo dor extraes-
pinal se tivessem queixas de dor crénica além da lombalgia,
mas nédo preenchessem os critérios para fibromialgia.

Andlise estatistica

O tamanho da amostra seguiu os critérios para a andlise de
regressao logistica multipla com, pelo menos, cinco a 12 paci-
entes em cada uma das 12 varidveis explicativas.

A normalidade da distribuicdo dos dados foi analisada com
o teste de Kolmogorov-Smirnov e foram aplicados testes para-
métricos. Os dados quantitativos foram expressos como a
média (DP), enquanto os dados qualitativos foram expressos
em numeros absolutos e frequéncia relativa.

A influéncia combinada das varidveis e do momento de
avaliacdo sobre a resposta do paciente foi avaliada com um
modelo ajustado que usou equacgdes de estimacdo genera-
lizadas (GEE) com uma distribui¢do marginal normal e uma
funcdo de ligacdo identidade, assumiram-se correlagées com
modelo de simetria composta entre os momentos no tempo.

Somente as varidveis estatisticamente significativas foram
mantidas nos modelos finais. O ajuste de cada modelo foi ve-
rificado com anadlises residuais que usaram a distdncia de
Cook ou residuos de desvio. O nivel de significdncia foi esta-
belecido em 5%.

Resultados

A partir de 217 entrevistas, foram selecionadas 130 pessoas
com lombalgia cronica; 17 pacientes sairam do estudo antes do
fim das consultas regulares e foram excluidos; 113 concluiram
o estudo. A principal razdo descrita para a saida do estudo
incluiu dificuldades de locomocé@o até o centro de reabilitacdo
na quantidade de vezes necessaria.

A amostra foi composta por 81 mulheres e 32 homens entre
21 e 80 anos. A coorte consistiu de 40% de donas de casa e apo-
sentados, 16% de funcionarios da limpeza, 10% de empregados
de escritério e 31% de outras ocupacdes. Apenas 3% estavam
desempregados. O valor médio do IMC foi de 27,9 kg/m?, variou
de 18 a 47. A duracgdo da LMC variou de trés meses a 40 anos
(+ 0,76 anos). Caracteristicas demograficas, antropométricas
e clinicas adicionais desses pacientes sdo apresentadas na
tabela 1.

A resposta a fisioterapia avaliada pela END diminuiu da
primeira para a segunda avalia¢do (74% versus 61%, p=0,03).
Quando avaliada com o RMDQ, a frequéncia de resposta foi
semelhante em ambas as avaliacoes (80% versus 79%, p =0,87;
tabela 2).

Os participantes com uma pontuacdo elevada no FABQ-
-trabalho tiveram um pior desfecho nas avalia¢oes baseadas
nos resultados da END (55% nao responsivo versus 30% respon-
sivo e 59% nao responsivo versus 22% responsivo, p <0,001). Os
mesmos resultados foram observados para os pacientes com
dor extraespinal (48% versus 25% e 48% versus 20%, p=0,002;
tabela 3). As pontuagdes no FABQ-trabalho mais elevadas e a
maior frequéncia de dor extraespinal de acordo com o RMDQ
ndo alcangaram significancia estatistica (tabela 3).

Na andlise do modelo final, a presenca de crencas
de evitacdo e medo relacionadas com o trabalho e dor

Tabela 4 - Modelo final dos fatores prognésticos para a

resposta a fisioterapia convencional avaliada pela Escala
Analogo-Numérica (EAN)

Variavel OR (IC 95%) P
Momento de avaliagdo

Primeiro 1,00

Segundo 0,49 (0,30-078) 0,003
FABQ-trabalho

Nio 1,00

Sim 0,27 (0,13-0,56) < 0,001
Dor extraespinal

Nao 1,00

Sim 0,35 (0,17-0,74) 0,006

OR, odds ratio; IC, intervalo de confianca; FABQ-trabalho, subscala
de crencgas de evitacdo e medo relacionadas com o trabalho > 34.

extraespinal permaneceram como fatores independentes
associados a néo responsividade (OR=0,27, IC 95% = 0,13-0,56;
p<0,001 e OR=0,35, IC 95% 0,17-0,74; p=0,006, respectiva-
mente; tabela 4).

Além disso, foram analisados os resultados como a percen-
tagem de mudanca na resposta em relacdo a linha de base.
As taxas de resposta no RMDQ e END foram negativamente
influenciadas pela dor extraespinal e crencas de evitacdo e
medo relacionadas com o trabalho (tabela 5).

Discussao

Este trabalho é um dos poucos estudos prospectivos que ava-
liaram os fatores prognésticos relacionados com a fisioterapia
para pacientes com lombalgia cronica. Observamos que as
crencas de evitacdo e medo relacionadas com o trabalho e a
dor extraespinal influenciam negativamente o desfecho.

Incapacidade funcional resultante de LMC tem aumen-
tado, apesar de novas intervencdes. As comparacgoes entre os
estudos tém sido dificultadas pelo uso de defini¢cées e medi-
das de desfechos discrepantes.’’ Da mesma maneira, nio
existem regras de ouro para predizer resposta ao tratamento
para a LMC.?> Neste estudo, os pacientes foram conside-
rados responsivos se mostrassem uma diminui¢do de pelo
menos dois pontos nos escores da END ou quatro pontos nos
escores do RMDQ. Alternativamente, foi avaliada a resposta
como a porcentagem de variacdo em relacdo a linha de base
e encontraram-se resultados semelhantes. No entanto, nao
foram feitas andlises de sensibilidade. Estudos futuros devem
abordar essa questao em mais detalhes para apoiar as conclu-
soes do presente estudo.

As pontuagdes no FABQ-trabalho surgiram como uma
varidvel importante, apesar da inclusdo de uma grande
proporcao de donas de casa na populacao de estudo. Os acha-
dos do nosso estudo apoiam os resultados de outras pesquisas,
com a sugestdo de que devam ser testados programas indivi-
dualizados de fisioterapia que se concentrem nas diferentes
atividades ocupacionais.??*

Ndo estd claro se fatores psicolégicos merecem
intervencdes especificas para reduzir o impacto da LMC.%®
Quando foi publicado em 2007, o MMICS sugeriu a inclusdo
da evitacdo e medo e outros fatores psicolégicos (pensamento
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Tabela 5 - Analise bivariada e multivariada dos fatores que influenciam a resposta a fisioterapia, avaliada pela Escala

Numérica de Dor (END) e pelo Questionario Roland-Morris de Incapacidade (RMDQ) e medida como a porcentagem
de alteracdo da linha de base

END

RMDQ

Estimativa bivariada

Estimativa multivariada

Estimativa bivariada Estimativa multivariada

(EP) p (EP) P Estimativa (EP) p Estimativa (EP) p
Idade, anos 0,19 (0,27) 0,499 0,2 (0,22) 0,365
Feminino -7,9 (7,35) 0,282 -1,95 (5,94) 0,743
IMC, kg/m? 0,03 (0,66) 0,964 0,21 (0,53) 0,700
Tabagismo 3,15 (9,53) 0,741 -2,63 (7,68) 0,732
Dor abaixo do joelho -10,44 (6,89) 0,130 -8,33 (5,55) 0,133
Atividade fisica 4,15 (8,25) 0,615 7,18 (6,62) 0,278
Irritabilidade -11,54 (10,37) 0,266 -12,68 (8,31) 0,127
Depressao -8,48 (7,49) 0,257 -13,56 (5,93) 0,022
Pensamento catastréfico  -6,04 (7,17) 0,400 -7,84 (5,75) 0,173
FABQ-fisico 0,56 (10,43) 0,958 -2,97 (8,39) 0,723
FABQ-trabalho -17,33(6,72) 0,010 -13,8(6,53) 0,035 -13,5 (5,42) 0,013 -10,66 (5,27) 0,043
Dor extraespinal -23,92 (6,83) <0,001 -21,47 (6,79) 0,002 -19,16 (5,5) <0,001 -17,26 (5,48) 0,002

IMC, indice de massa corporal; FABQ-fisico, subscala de crencas de evitacdo e medo da atividade fisica > 15; FABQ-trabalho, subscala de crencas

de evitacao e medo do trabalho > 34.
p<0,05 em negrito.

catastréfico e depressdo) em pesquisas prospectivas da
transicdo da lombalgia aguda para cronica.” Os fatores que
foram incorporados refletem em grande parte a opinido de
especialistas e, portanto, eram um tanto subjetivos, apesar
de representar um consenso. O impacto desses componentes
na estratégia de tratamento da lombalgia cronica (e nao
apenas nas fases iniciais) ndo esta tdo bem estabelecido. No
presente estudo, a evitacdo e o medo, mas nao outros fatores
psicolégicos, influenciaram os desfechos.

A dor extraespinal foi outro importante fator a afetar a
resposta ao tratamento. Os pacientes que tinham a lom-
balgia como queixa principal evoluiram melhor quando néo
tinham dor em outros locais. Ja foi sugerido que os individuos
com dor cronica muitas vezes apresentam mais de uma
condicdo dolorosa,”® mas a importancia dessa observacio
para o tratamento e o prognéstico ainda néo esta clara.

No presente estudo, a maior parte dos pacientes me-
lhorou significativamente com a fisioterapia. O protocolo
usado consistiu de uma série de exercicios que sdo normal-
mente aplicados e que tém um nivel bem estabelecido de
eficdcia na literatura.”’ Vale ressaltar que a taxa de resposta,
medida pela END, diminuiu apés trés meses de tratamento; no
entanto, esse fendmeno nao foi observado com o RMDQ, o que
sugere que a fisioterapia teve efeitos mais duradouros sobre a
funcao do que sobre a percepcao da dor. Talvez os programas
de fisioterapia afetem a capacidade dos pacientes lidarem com
a dor. Essa questao deve ser avaliada em estudos futuros, com
periodos de seguimento mais longos.

Infelizmente, a amostra usada no presente estudo incluiu
uma grande propor¢do de donas de casa, o que impede
a extrapolacdo desses resultados para outras populagoes.
Embora tenha sido avaliada uma grande quantidade de paci-
entes, a LMC é uma condi¢do muito comum; assim, estudos
ainda maiores em contextos ocupacionais e biopsicossoci-
ais variados devem ser realizados. Deve-se mencionar que
o estudo durou apenas trés meses; consequentemente, ndo
abordou a necessidade de retratamento nem a duracdo em

longo prazo da resposta ao tratamento, nem foi concebido para
abordar a importante questao da capacidade dos pacientes de
retornar ao trabalho.

Estudos epidemiolégicos mostraram que o espectro de
doencas musculoesqueléticas nos paises em desenvolvimento
é semelhante ao observado nos paises industrializados, mas
o peso da doenca tende a ser maior por causa do atraso no
diagnéstico ou da falta de acesso a institui¢oes de satde ade-
quadas para um tratamento eficaz.”® No Brasil, a maior parte
dos pacientes com lombalgia crénica recebe uma prescricdo de
sessoOes limitadas de fisioterapia, de uma maneira quase uni-
versal; no entanto, os resultados do presente estudo sugerem
que a fisioterapia, como outros tratamentos para a lombalgia
cronica, deve ser individualizada de acordo com as caracteris-
ticas especificas do paciente.

A evitacdo e o medo podem ser uma barreira para a
recuperacdo da lombalgia crénica, independentemente da
modalidade de tratamento. Acredita-se que a evitacdo e o
medo devem ser rotineiramente testados para ajudar os pro-
fissionais e pesquisadores a definir as melhores estratégias de
tratamento.

Em conclusao, identificou-se que as crencas de evitacdo e
medo relacionadas com o trabalho e a presenca de dor extra-
espinal sdo as caracteristicas dos subgrupos de pacientes que
podem exigir protocolos de tratamento individualizados e pro-
gramas de reabilitacdo especiais para a LMC.

Financiamento

Coordenacao de Aperfeicoamento de Pessoal de Nivel Superior
(Capes) (ASAF).

Conflitos de interesse

Os autores declaram nao haver conflitos de interesse.



390

REV BRAS REUMATOL.2016;56(5):384-390

REFERE NCIAS

10.

11.

12.

13.

. Gore M, Sadosky A, Stacey BR, Tai KS, Leslie D. The burden

of chronic low backpain: clinical comorbidities, treatment
patterns, and health care costs in usual care settings. Spine.
2012;37:E668-77.

. Salvetti Mde G, Pimenta CA, Braga PE, Corréa CF. Disability

related to chronic low back pain: prevalence and associated
factors. Rev Esc Enferm USP. 2012;46(Spec No):16-23.

. Meziat Filho N, Silva GA. Disability pension from back pain

among social security beneficiaries, Brazil. Rev Saude Publica.
2011;45:494-502.

. Duffy RL. Low back pain: an approach to diagnosis and

management. Prim Care. 2010;37:729-41.

. Chou R. Pharmacological management of low back pain.

Drugs. 2010,70:387-402.

. Van Middelkoop M, Rubinstein SM, Kuijpers T, Verhagen AP,

Ostelo R, Koes BW, et al. A systematic review on the
effectiveness of physical and rehabilitation interventions for
chronic non-specific low back pain. Eur Spine J. 2011;20:
19-39.

. Westrom KK, Maiers MJ, Evans RL, Bronfort G. Individualized

chiropractic and integrative care for low back pain: the design
of a randomized clinical trial using a mixed-methods
approach. Trials. 2010;11:24.

. Schaafsma FG, Whelan K, van der Beek AJ, van der

Es-Lambeek LC, Ojajarvi A, Verbeek JH. Physical conditioning
as part of a return to work strategy to reduce sickness absence
for workers with back pain. CDS Rev. 2013;8:CD001822.

. Pincus T, Santos R, Breen A, Burton AK, Underwood M.

Multinational Musculoskeletal Inception Cohort Study
Collaboration. A review and proposal for a Core set of factors
for prospective cohorts in low back pain: A consensus
statement. Arthritis Rheum. 2008;59:14-24.

Wells C, Kolt GS, Marshall P, Hill B, Bialocerkowski A. The
effectiveness of Pilates exercise in people with chronic low
back pain: a systematic review. PLOS ONE. 2014;9:e100402.
Dagenais S, Tricco AC, Haldeman S. Synthesis of
recommendations for the assessment and management of
low back pain from recent clinical practice guidelines. Spine J.
2010;10:514-29.

Pillastrini P, Gardenghi I, Bonetti F, Capra F, Guccione A,
Mugnai R, et al. An updated overview of clinical guidelines for
chronic low back pain management in primary care. Joint
Bone Spine. 2012;79:176-85.

Koes BW, van Tulder M, Lin CW, Macedo LG, McAuley J, Maher
C. An updated overview of clinical guidelines for the
management of non-specific low back pain in primary care.
Eur Spine J. 2010;19:2075-94.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Airaksinen O, Brox JI, Cedraschi C, Hildebrandt J,
Klaber-Moffett J, Kovacs F, et al. Chapter 4. European
guidelines for the management of chronic nonspecific low
back pain. Eur Spine J. 2006;15 Suppl 2:5192-300.

Farrar JT, Young JP Jr, LaMoreaux L, Werth JL, Poole RM.
Clinical importance of changes in chronic pain intensity
measured on an 11-point numerical pain rating scale. Pain.
2001;94:149-58.

Cecchi F, Negrini S, Pasquini G, Paperini A, Conti AA, Chiti M,
et al. Predictors of functional outcome in patients with
chronic low back pain undergoing back school, individual
physiotherapy or spinal manipulation. Eur J Phys Rehabil
Med. 2012;48:371-8.

Pardini R, Matsudo S, Aratjo T, Matsudo V, Andrade E,
Braggion G, et al. Validation of the international physical
activity (IPAQ - version 6): a pilot study in young Brazilians.
Rev Bras Cienc Mov Brasilia. 2001;9:45-51.

Batistoni SS, Neri AL, Cupertino AP. Validity of the Center for
Epidemiological studies depression scale among Brazilian
elderly. Rev Saude Publica. 2007;41:598-605.

Sarda JJ, Nicholas MK, Pereira IA, Pimenta C, Asghari A, Cruz
RM. Validation of the scale of pain catastrophizing thoughts.
Sao Paulo: Acta Fisiatra. 2008;15:31-6.

Abreu A, Faria CD, Cardoso SM, Teixeira-Salmela LF. The
Brazilian version ofthe fear avoidance beliefs questionnaire.
Cad Saude Publica. 2008;24:615-23.

Deyo RA, Dworkin SF, Amtmann D, Andersson G, Borenstein
D, Carragee E, et al. Report of the NIH Task Force on Research
standards for chronic low back pain. Spine J. 2014;14:1375-91.
Henschke N, van Enst A, Froud R, Ostelo RW. Responder
analyses in randomised controlled trials for chronic low back
pain: an overview of currently used methods. Eur Spine J.
2014;23:772-8.

Patel S, Ngunjiri A, Sandhu H, Griffiths F, Thistlewaite ], Brown
S, et al. Design and development of a decision support
package for low back pain. Arthritis Care Res. 2014;66:925-33.
Main CJ, George SZ. Psychologically informed practice for
management of low back pain: future directions in practice
and research. Phys Ther. 2011;91:820-4.

Pincus T, Vlaeyen JW, Kendall NA, Von Korff MR, Kalauokalani
DA, Reis S. Cognitive-behavioral therapy and psychosocial
factors in low back pain: directions for the future. Spine
(Phila Pa 1976). 2002;27:E133-8.

Davis JA, Robinson RL, Le TK, Xie J. Incidence and impact of
pain conditions and comorbid illnesses. ] Pain Res.
2011;4:331-45.

Delitto A, George SZ, Van Dillen LR, Whitman JM, Sowa G,
Shekelle P, et al. Low back pain. ] Orthop Sports Phys Ther.
2012;42:A1-57.

Mody GM, Brooks PM. Improving musculoskeletal health:
global issues. Best Pract Res Clin Rheumatol. 2012;26:237-49.


http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0145
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0145
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0145
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0145
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0145
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0145
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0145
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0145
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0145
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0145
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0145
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0145
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0145
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0145
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0145
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0145
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0145
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0145
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0145
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0145
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0145
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0145
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0145
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0145
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0145
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0145
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0145
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0145
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0145
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0145
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0145
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0145
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0145
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0145
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0145
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0145
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0145
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0145
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0145
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0145
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0145
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0145
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0145
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0145
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0145
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0145
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0145
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0150
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0150
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0150
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0150
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0150
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0150
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0150
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0150
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0150
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0150
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0150
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0150
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0150
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0150
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0150
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0150
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0150
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0150
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0150
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0150
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0150
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0150
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0150
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0150
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0150
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0150
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0150
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0150
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0150
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0150
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0150
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0150
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0150
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0150
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0150
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0150
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0150
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0150
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0150
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0150
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0150
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0150
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0150
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0150
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0150
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0150
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0155
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0155
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0155
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0155
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0155
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0155
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0155
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0155
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0155
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0155
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0155
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0155
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0155
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0155
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0155
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0155
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0155
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0155
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0155
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0155
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0155
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0155
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0155
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0155
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0155
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0155
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0155
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0155
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0155
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0155
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0160
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0160
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0160
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0160
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0160
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0160
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0160
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0160
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0160
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0160
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0160
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0160
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0160
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0160
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0160
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0160
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0160
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0160
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0160
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0160
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0160
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0160
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0160
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0160
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0160
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0165
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0165
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0165
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0165
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0165
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0165
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0165
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0165
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0165
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0165
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0165
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0165
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0165
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0165
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0165
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0165
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0165
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0165
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0170
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0170
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0170
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0170
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0170
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0170
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0170
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0170
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0170
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0170
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0170
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0170
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0170
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0170
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0170
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0170
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0170
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0170
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0170
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0170
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0170
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0170
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0170
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0170
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0170
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0170
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0170
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0170
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0170
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0170
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0170
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0170
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0170
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0170
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0170
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0170
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0170
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0170
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0170
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0170
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0170
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0170
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0170
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0170
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0170
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0170
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0170
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0170
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0170
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0170
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0170
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0170
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0170
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0170
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0170
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0170
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0170
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0170
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0170
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0170
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0170
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0170
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0175
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0175
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0175
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0175
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0175
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0175
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0175
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0175
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0175
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0175
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0175
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0175
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0175
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0175
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0175
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0175
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0175
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0175
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0175
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0175
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0175
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0175
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0175
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0175
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0175
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0175
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0175
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0175
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0175
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0175
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0175
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0175
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0175
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0175
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0175
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0175
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0175
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0175
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0175
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0175
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0175
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0175
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0175
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0175
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0175
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0175
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0175
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0175
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0175
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0175
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0175
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0180
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0180
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0180
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0180
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0180
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0180
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0180
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0180
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0180
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0180
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0180
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0180
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0180
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0180
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0180
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0180
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0180
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0180
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0180
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0180
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0180
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0180
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0180
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0180
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0180
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0180
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0180
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0180
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0180
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0180
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0180
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0180
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0180
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0180
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0180
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0180
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0180
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0180
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0180
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0180
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0180
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0180
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0180
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0180
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0180
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0180
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0180
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0180
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0180
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0180
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0180
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0180
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0180
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0180
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0180
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0180
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0185
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0185
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0185
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0185
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0185
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0185
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0185
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0185
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0185
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0185
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0185
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0185
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0185
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0185
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0185
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0185
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0185
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0185
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0185
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0185
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0185
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0185
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0185
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0185
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0185
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0185
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0185
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0185
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0185
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0185
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0185
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0185
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0185
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0185
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0185
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0185
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0185
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0185
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0185
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0185
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0185
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0185
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0185
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0185
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0185
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0185
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0185
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0185
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0185
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0185
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0185
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0185
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0185
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0185
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0185
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0185
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0185
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0185
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0190
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0190
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0190
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0190
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0190
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0190
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0190
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0190
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0190
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0190
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0190
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0190
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0190
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0190
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0190
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0190
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0190
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0190
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0190
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0190
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0190
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0190
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0190
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0190
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0190
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0190
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0190
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0190
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0190
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0190
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0190
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0190
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0190
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0190
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0190
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0190
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0190
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0190
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0190
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0190
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0190
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0190
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0190
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0190
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0190
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0190
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0195
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0195
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0195
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0195
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0195
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0195
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0195
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0195
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0195
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0195
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0195
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0195
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0195
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0195
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0195
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0195
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0195
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0195
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0195
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0195
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0195
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0195
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0195
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0195
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0195
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0195
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0195
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0195
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0195
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0195
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0195
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0195
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0195
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0195
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0195
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0195
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0195
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0195
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0195
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0195
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0195
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0195
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0195
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0200
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0200
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0200
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0200
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0200
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0200
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0200
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0200
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0200
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0200
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0200
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0200
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0200
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0200
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0200
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0200
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0200
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0200
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0200
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0200
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0200
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0200
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0200
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0200
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0200
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0200
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0200
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0200
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0200
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0200
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0200
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0200
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0200
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0200
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0200
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0200
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0200
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0200
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0200
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0200
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0200
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0200
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0200
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0200
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0200
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0200
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0200
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0200
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0200
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0200
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0200
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0200
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0200
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0200
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0205
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0205
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0205
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0205
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0205
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0205
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0205
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0205
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0205
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0205
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0205
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0205
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0205
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0205
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0205
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0205
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0205
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0205
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0205
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0205
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0205
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0205
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0205
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0205
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0205
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0205
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0205
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0205
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0205
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0205
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0205
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0205
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0205
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0205
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0205
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0205
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0205
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0205
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0205
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0205
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0205
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0205
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0205
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0205
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0205
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0205
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0205
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0205
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0205
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0205
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0205
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0205
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0205
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0205
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0205
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0205
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0210
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0210
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0210
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0210
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0210
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0210
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0210
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0210
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0210
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0210
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0210
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0210
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0210
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0210
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0210
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0210
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0210
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0210
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0210
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0210
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0210
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0210
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0210
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0210
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0210
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0210
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0210
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0210
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0210
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0210
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0210
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0210
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0210
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0210
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0210
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0210
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0210
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0210
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0210
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0210
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0210
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0210
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0210
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0210
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0210
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0210
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0210
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0210
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0210
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0210
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0210
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0210
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0210
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0210
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0210
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0210
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0210
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0210
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0210
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0215
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0215
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0215
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0215
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0215
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0215
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0215
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0215
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0215
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0215
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0215
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0215
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0215
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0215
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0215
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0215
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0215
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0215
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0215
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0215
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0215
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0215
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0215
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0215
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0215
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0215
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0215
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0215
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0215
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0215
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0215
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0215
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0215
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0215
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0215
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0215
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0215
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0215
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0215
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0215
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0215
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0215
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0215
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0215
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0215
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0215
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0215
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0215
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0220
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0220
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0220
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0220
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0220
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0220
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0220
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0220
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0220
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0220
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0220
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0220
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0220
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0220
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0220
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0220
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0220
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0220
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0220
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0220
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0220
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0220
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0220
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0220
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0220
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0220
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0220
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0220
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0220
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0220
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0220
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0220
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0220
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0220
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0220
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0220
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0220
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0220
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0220
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0220
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0220
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0220
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0220
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0220
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0220
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0220
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0220
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0220
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0220
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0220
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0220
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0220
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0220
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0220
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0220
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0220
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0220
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0220
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0220
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0220
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0220
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0220
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0225
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0225
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0225
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0225
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0225
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0225
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0225
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0225
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0225
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0225
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0225
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0225
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0225
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0225
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0225
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0225
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0225
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0225
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0225
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0225
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0225
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0225
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0225
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0225
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0225
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0225
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0225
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0225
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0225
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0225
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0225
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0225
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0225
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0225
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0225
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0225
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0225
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0225
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0225
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0225
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0225
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0225
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0225
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0225
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0225
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0225
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0225
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0225
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0225
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0225
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0225
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0225
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0225
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0225
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0225
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0225
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0225
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0225
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0225
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0225
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0225
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0225
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0230
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0230
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0230
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0230
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0230
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0230
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0230
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0230
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0230
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0230
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0230
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0230
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0230
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0230
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0230
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0230
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0230
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0230
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0230
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0230
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0230
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0230
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0230
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0230
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0230
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0230
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0230
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0230
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0230
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0230
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0230
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0230
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0230
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0230
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0230
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0230
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0235
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0235
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0235
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0235
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0235
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0235
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0235
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0235
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0235
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0235
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0235
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0235
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0235
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0235
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0235
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0235
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0235
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0235
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0235
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0235
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0235
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0235
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0235
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0235
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0235
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0235
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0235
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0235
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0235
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0235
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0235
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0235
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0235
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0235
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0235
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0235
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0235
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0235
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0240
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0240
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0240
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0240
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0240
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0240
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0240
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0240
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0240
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0240
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0240
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0240
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0240
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0240
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0240
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0240
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0240
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0240
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0240
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0240
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0240
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0240
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0240
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0240
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0240
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0240
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0240
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0240
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0240
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0240
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0240
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0240
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0240
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0240
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0240
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0240
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0245
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0245
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0245
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0245
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0245
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0245
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0245
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0245
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0245
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0245
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0245
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0245
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0245
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0245
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0245
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0245
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0245
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0245
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0245
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0245
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0245
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0245
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0245
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0245
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0245
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0245
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0245
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0245
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0245
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0245
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0245
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0245
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0245
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0245
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0245
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0245
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0245
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0245
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0245
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0245
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0245
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0245
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0245
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0245
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0245
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0245
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0245
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0245
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0245
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0245
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0245
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0245
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0245
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0245
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0245
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0245
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0250
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0250
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0250
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0250
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0250
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0250
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0250
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0250
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0250
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0250
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0250
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0250
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0250
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0250
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0250
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0250
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0250
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0250
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0250
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0250
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0250
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0250
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0250
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0250
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0250
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0250
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0250
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0250
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0250
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0250
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0250
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0250
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0250
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0250
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0250
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0250
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0250
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0250
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0250
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0250
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0250
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0250
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0250
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0250
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0250
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0250
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0250
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0250
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0250
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0250
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0250
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0250
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0255
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0255
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0255
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0255
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0255
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0255
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0255
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0255
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0255
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0255
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0255
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0255
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0255
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0255
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0255
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0255
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0255
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0255
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0255
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0255
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0255
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0255
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0255
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0255
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0255
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0255
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0255
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0255
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0255
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0255
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0255
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0255
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0255
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0255
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0255
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0255
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0255
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0255
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0255
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0255
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0255
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0255
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0255
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0255
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0255
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0255
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0255
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0255
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0255
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0260
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0260
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0260
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0260
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0260
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0260
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0260
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0260
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0260
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0260
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0260
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0260
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0260
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0260
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0260
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0260
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0260
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0260
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0260
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0260
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0260
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0260
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0260
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0260
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0260
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0260
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0260
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0260
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0260
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0260
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0260
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0260
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0260
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0260
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0260
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0260
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0260
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0260
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0260
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0260
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0260
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0260
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0260
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0260
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0265
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0265
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0265
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0265
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0265
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0265
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0265
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0265
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0265
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0265
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0265
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0265
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0265
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0265
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0265
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0265
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0265
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0265
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0265
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0265
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0265
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0265
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0265
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0265
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0265
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0265
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0265
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0265
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0265
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0265
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0265
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0265
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0265
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0265
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0265
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0265
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0265
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0265
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0265
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0265
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0265
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0265
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0265
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0265
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0265
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0265
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0265
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0265
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0265
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0265
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0265
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0265
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0265
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0265
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0265
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0265
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0265
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0270
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0270
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0270
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0270
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0270
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0270
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0270
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0270
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0270
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0270
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0270
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0270
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0270
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0270
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0270
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0270
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0270
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0270
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0270
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0270
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0270
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0270
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0270
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0270
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0270
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0270
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0270
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0275
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0275
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0275
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0275
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0275
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0275
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0275
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0275
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0275
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0275
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0275
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0275
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0275
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0275
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0275
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0275
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0275
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0275
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0275
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0275
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0275
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0275
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0275
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0275
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0275
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0275
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0275
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0275
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0275
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0275
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0275
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0275
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0275
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0275
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0275
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0275
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0275
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0280
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0280
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0280
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0280
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0280
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0280
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0280
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0280
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0280
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0280
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0280
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0280
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0280
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0280
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0280
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0280
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0280
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0280
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0280
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0280
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0280
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0280
http://refhub.elsevier.com/S0482-5004(16)00030-9/sbref0280

	Estudo prospectivo de fatores prognósticos em lombalgia crônica tratados com fisioterapia: papel do medo‐evitação e dor ex...
	Introdução
	Material e métodos
	Pacientes
	Intervenção fisioterapêutica
	Avaliações
	Análise estatística

	Resultados
	Discussão
	Financiamento
	Conflitos de interesse
	Referências


