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PALAVRAS-CHAVE Resumo

Testes de funcéo Objetivo: Determinar a taxa de sucesso do teste de manovacuometria em criancas de quatro
pulmonar; a 12 anos. o ,
Forcalmusculars Métodos: Estudo transversal que incluiu criancas e adolescentes de quatro a 12 anos, matricu-

5 ) A 7. . P o ~
Masculos ladas em trés escolas da rede basica de ensino. Todos os participantes fizeram a mensuracao das
respiratorios; medidas antropométricas, seguidas do teste de manovacuometria (pressdo inspiratéria maxima
)

Estudos de e pressao expiratoria maxima). Escolares cujos responsaveis ndao autorizaram a participacao e
aqueles que nédo quiseram fazer o teste foram excluidos. O teste foi considerado como sucesso
quando o sujeito avaliado atingia os critérios de aceitabilidade (auséncia de escape aéreo) e
reprodutibilidade (variacdo <10% entre as duas maiores manobras) estabelecidos pelas diretri-
zes. O insucesso foi definido como nao preenchimento dos critérios descritos acima. Os dados
foram expressos em média e desvio padrao e em frequéncia absoluta e relativa. A comparacao
entre as proporcoes foi feita por meio do teste de qui-quadrado.

Resultados: Foram incluidas 196 criancas e adolescentes, com idade média de 8,442,5 anos,
53,1% do sexo feminino. A taxa de sucesso do teste de manovacuometria em criancas e ado-
lescentes avaliados foi de 92,3%. Quando comparadas as diferencas entre as taxas de sucesso
de criancas na faixa etaria pré-escolar com criancas e adolescentes na faixa etaria escolar,
observou-se uma taxa de sucesso significativamente menor no grupo pré-escolar (85,1%), em
comparacao com o grupo escolar (94,6%) (p=0,032). No entanto, nao houve diferenca significa-
tiva (p=0,575) quando analisadas diferencas entre sexos.

Conclusées: O teste de manovacuometria apresentou uma elevada taxa de sucesso na populacao
pré-escolar e escolar avaliada. Além disso, a taxa de sucesso parece estar relacionada com o
aumento da idade.
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Abstract

Objective: To determine the success rate of the manovacuometry test in children between 4
and 12 years of age.

Methods: Cross-sectional study involving children and adolescents from 4 to 12 years of age,
enrolled in three basic education schools. All subjects had the anthropometric and respiratory
muscle strength (maximum inspiratory pressure and maximum expiratory pressure) data measu-
red. Students whose parents did not authorize participation or who did not want to undergo the
test were excluded. The test was considered successful when the subject reached acceptability
(no air leaks) and reproducibility (variation <10% between the two major maneuvers) criteria
established by guidelines. Failure was defined when subjects did not meet the above criteria.
Data were expressed as mean and standard deviation and in absolute and relative frequency.
The comparison between proportions was performed using the chi-square test.

Results: We included 196 children and adolescents, mean age of 8.4+2.5 years, 53.1% female.
The success rate of the manovacuometry test in children and adolescents evaluated was 92.3%.
When comparing the differences between the success rates of preschool children with those
children and adolescents of school age, there was a significantly lower success rate in the pre-
-school (85.1%) group compared to the school group (94.6%) (p=0.032). However, no significant
differences (p=0.575) were found when gender comparisons were performed.

Conclusions: The manovacuometry test showed a high success rate in both preschool and school
population assessed. Furthermore, the rate of success appears to be related to aging.

© 2015 Associacao de Pediatria de Sao Paulo. Published by Elsevier Editora Ltda. All rights

reserved.

Introducao

Embora as doencas respiratorias e outras condicdes clinicas
na populacao pediatrica sejam algumas das principais causas
de morbidade e mortalidade na infancia,"? frequentemente
muitas delas nao sao avaliadas por medidas objetivas na
pratica clinica. Ha varias razoes para que isso ocorra em
criancas, principalmente o fato de que muitos testes nao
sao padronizados.? E dificil para os sujeitos entenderem e
cooperarem, ha baixa reprodutibilidade e também falta de
informagdes sobre determinados métodos entre os profissi-
onais de salde como parte da avaliacdo de muitas doencas
pulmonares.?

Nesse sentido, testes de funcao pulmonar sao importan-
tes instrumentos para avaliar o sistema respiratério. Eles
contam com medidas objetivas para ajudar a diagnosticar e
gerenciar diversas condicdes clinicas.® Entre essas medidas,
o teste de forca muscular ventilatéria é um recurso sim-
ples, nao invasivo, de facil aplicacdo, e é usado para avaliar
as pressoes respiratdrias estaticas maximas, as quais refle-
tem a forca muscular respiratoria.* O teste consiste de duas
medidas diferentes, uma dirigida para avaliar a forca mus-
cular inspiratoria, por meio da pressdo inspiratéria maxima
(PIMAX), e a outra para investigar a forca muscular expira-
toria, por meio da pressao expiratoria maxima (PEMAX).*> O
teste é comumente utilizado para determinar fraqueza dos
musculos respiratorios e para quantificar a gravidade de cer-
tas doencas.*® Na faixa etaria pediatrica, ele pode ajudar
no manejo e acompanhamento de doencas neuromuscula-
res, doencas pulmonares, como asma e fibrose cistica, e é
também usado nos programas de reabilitacdo.*’

Na pratica clinica, a fraqueza dos musculos respirato-
rios pode estar associada a hipercapnia, com infeccoes
recorrentes e tosse nao produtiva, o que predispoe ao desen-
volvimento de insuficiéncia respiratéria e aparecimento de
morbidades mais graves.®° Portanto, nas duas Ultimas déca-
das, estudos'®'? tém sido feitos para gerar valores de
referéncia para pressoes respiratorias estaticas maximas em
criancas e adolescentes saudaveis, a fim de aumentar o uso
dos mesmos na pratica clinica, devido a possibilidade de
normalizar e interpretar esses resultados. Recentemente,
valores de normalidade foram publicados para pré-escolares
e escolares saudaveis'® e mostraram que essa avaliacao pode
ser feita mesmo em individuos jovens. A auséncia de valo-
res de normalidade em criancas menores tem sido atribuida,
principalmente, a dificuldade técnica e falta de compre-
ensdo das criancas para a realizacdo do exame.'>' lIsso
demonstra que o fator idade pode ser a principal limitacao
para avaliacdo e uso da for¢a dos musculos respiratorios
nesse grupo populacional. No entanto, nao existe ainda evi-
déncia que mostre como as taxas de sucesso do teste de
forca muscular ventilatoria se comportam em diferentes fai-
xas etarias.

Portanto, considerando-se a importancia desse recurso
sob diferentes condicdes e situacoes clinicas, e devido a
auséncia de informacao sobre a taxa de sucesso do teste
de forca muscular ventilatéria na faixa etaria pediatrica, o
objetivo desse estudo foi determinar a taxa de sucesso do
teste em criancas de quatro a 12 anos. O uso desse método
avaliativo em idades precoces pode ajudar na obtencao de
uma melhor avaliacao e acompanhamento de pacientes em
diferentes situacdes e condi¢des na pratica clinica.
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Método

Estudo observacional, transversal, em que foram incluidos
criancas e adolescentes entre quatro e 12 anos, regular-
mente matriculados em trés escolas do ensino basico (duas
publicas e uma privada), em Porto Alegre, Estado do Rio
Grande do Sul, em 2011 e 2012. Inicialmente, todas as
criancas e adolescentes foram convidados a participar do
estudo e receberam uma carta-convite, juntamente com o
termo de consentimento livre e esclarecido. Apds a assi-
natura e autorizacdo dos pais e/ou responsaveis, foram
convidados para as medidas antropométricas, seguida do
teste de forca muscular ventilatéria (manovacuometria) na
propria escola. Os alunos cujos pais e/ou responsaveis nao
autorizaram a sua participacao no estudo e os alunos que nao
quiseram se submeter ao teste no dia em que a avaliacao foi
feita nao foram incluidos. O estudo foi aprovado pelo Comité
de Etica em Pesquisa da Pontificia Universidade Catolica
do Rio Grande do Sul (PUCRS) sob numero 11/05503. A
avaliacao antropométrica foi feita por meio da avaliacao
de peso e altura em triplicata ou até a obtencdo de dois
valores idénticos. O peso foi obtido com os individuos em
posicao ortostatica, com uma quantidade minima de roupas
e sem sapatos, e balancas digitais (G-Tech, vidro 1 FW, Rio
de Janeiro, Brasil) previamente calibradas com uma preci-
sao de 100 gramas. Em seguida, a altura foi medida com os
participantes descalcos e os pés em uma posicao paralela,
tornozelos unidos, bracos estendidos ao longo do corpo e a
cabeca em uma posicao neutra. A altura foi obtida por meio
de um estadiémetro portatil (Altura Exata, TBW, Sao Paulo,
Brasil), com uma precisao de 1mm.

A forca muscular respiratdria foi avaliada sempre pelo
mesmo avaliador (fisioterapeuta), que possui mais de um
ano de experiéncia com a realizacdo do teste e que
também foi treinado e supervisionado pelo investigador
principal do estudo. O teste foi avaliado por meio de um
manovacudmetro digital previamente calibrado (MVD 300,
Globalmed, Porto Alegre, Brasil), com uma variacao de —300
a +300cmH;0. O instrumento foi ligado a um tubo de sili-
cone, acoplado a um filtro isolante e a um conector com um
diametro interno de aproximadamente 2,5 centimetros, o
qual estava ligado a um bocal. O bocal semirrigido, plano,
tinha um orificio com um diametro de aproximadamente
2mm, para evitar um aumento da pressao intraoral gerada
pela contracdo dos musculos da cavidade oral.* Antes de
medir as pressoes respiratorias, o pesquisador demonstrou
e deu orientacoes detalhadas sobre as manobras a serem
executadas.

Primeiro, a PIMAX foi medida a partir do volume resi-
dual, seguida pela PEMAX a partir da capacidade pulmonar
total.” Durante a realizacio da Gltima medicéo, os individuos
foram orientados a posicionar as maos sobre as bochechas
para evitar que o ar se acumulasse nas laterais da cavidade
oral.”® As medidas foram realizadas com um clipe nasal, na
posicao sentada, com o tronco ereto, em uma posicao de 90°
em relacao ao quadril. Ambas as medidas foram avaliadas
com esforco maximo, em intervalos de aproximadamente
um minuto entre as mensuracoes, e sustentadas por pelo
menos um segundo.’® Um minimo de trés e um maximo de
nove medidas foram utilizadas para cada teste.”® O teste
foi considerado como sucesso quando o sujeito realizou as
manobras tecnicamente corretas, incluindo trés medidas

aceitaveis (auséncia de escape do ar) e duas reprodutiveis
(variacao de menos de 10% entre as duas maiores mano-
bras). O dltimo valor registrado ndao podia ser maior do
que os anteriores® e o resultado final foi o valor mais ele-
vado obtido. O teste foi considerado inadequado (insucesso)
quando o sujeito avaliado ndo atingiu os critérios de aceita-
bilidade e reprodutibilidade descritos acima.

0O tamanho da amostra foi estimado para detectar uma
taxa de insucesso de aproximadamente 10%, com um nivel de
confianca de 95% e uma diferenca maxima aceitavel de 5%.
Para isso, seria necessario incluir pelo menos 140 individuos.
Portanto, a amostra incluida neste estudo supera essa esti-
mativa. A normalidade dos dados foi testada pelo teste de
Kolmogorov-Smirnov e apresentou uma distribuicao normal,
de modo que os dados foram expressos em média e desvio
padrao da média. As variaveis categoricas foram apresenta-
das em frequéncia absoluta e relativa. A comparacgao entre
as propor¢des (faixa etaria e género em relacado a taxa de
sucesso do teste) foi feita com o teste do qui-quadrado.
Todas as analises e o processamento de dados foram fei-
tos com o software SPSS, versao 18.0 (SPSS Inc., EUA). Em
todos os casos, as diferencas foram consideradas significati-
vas quando p<0,05.

Resultados

O estudo incluiu 196 criancas e adolescentes, com idade
média de 8,442,5 anos, peso de 32+12,5kg e 130+15,2
centimetros de altura; eram predominantemente brancos
(69,4%) e 53,1% eram do sexo feminino. A caracterizacao da
amostra com os dados antropométricos e informacdes sobre
a forca muscular respiratoria sao apresentados na tabela 1.

A taxa de sucesso do teste de forca muscular respirato-
ria em criancas e adolescentes avaliados foi de 92,3%, que
representa 181 individuos que conseguiram fazer o teste de
forma adequada. A maioria das criancas e dos adolescentes
que participaram do estudo esta na faixa etaria do grupo de
escolares (seis-12 anos), 76% da presente amostra. Em geral,
a taxa de sucesso no teste parece aumentar com a idade,
varia de 84,2% aos quatro anos até 100% aos 12 anos. Os

Tabela 1 Caracterizacao da amostra do estudo
Variaveis n=196
Caracteristicas demogrdficas
Idade (anos) 8,4+2,5
Sexo feminino, n (%) 104 (53,1)
Antropometria
Peso (kg) 32+12,5
Altura (cm) 130+£15,2
IMC (absoluto) 18,24+3,5
IMC (percentil) 66,6+26,8
Manovacuometria (cmH;0)
PIMAX 83,5+21,9
PEMAX 96,8+26,8

Resultados sdo apresentados como média e desvio-padrao.

n, nimero total de individuos avaliados; IMC, indice de massa
corporal; PIMAX, pressao inspiratoria maxima; PEMAX, pressao
expiratoria maxima.
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Tabela 2 Taxa de sucesso do teste de forca muscular ven-
tilatoria de acordo com a faixa etaria estudada

Faixa etaria (anos) n (N) Taxa de sucesso (%)
4 16 (19) 84,2

5 24 (28) 85,7

6 16 (18) 88,9

7 20 (21) 95,2

8 25 (27) 92,6

9 22 (23) 95,7

10 19 (20) 95,0

11 18 (19) 94,7

12 21 (21) 100

n, sujeitos que obtiveram sucesso no teste; N, niUmero total de
sujeitos avaliados.
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observadas nos dois grupos etarios avaliados (pré-escolares e
escolares). * Qui-quadrado: p=0,032.

valores de sucesso para cada grupo de idade sao mostrados
na tabela 2.

Quando as diferencas entre as taxas de sucesso das
criancas na faixa etaria pré-escolar (quatro e cinco anos)
e criancas e adolescentes na faixa etaria escolar (seis
a 12) foram comparadas, uma taxa de sucesso significa-
tivamente mais baixa foi observada (p=0,032) no grupo
pré-escolar (85,1%), em comparacdo com o grupo escolar
(94,6%) (figura 1). As diferencas nas taxas de sucesso tam-
bém foram analisadas de acordo com o género. No entanto,
nao houve diferenca significativa (p=0,575) quando as taxas
de sucesso foram comparadas entre os sexos (figura 2).

Discussao

Neste estudo, a taxa de sucesso observada em criancas e
adolescentes avaliados foi de 92,3%. Isso mostra que o teste
de forca muscular respiratoria € um recurso simples, facil
de aplicar e altamente viavel nessa faixa etaria. Além disso,
€ um método nao invasivo que fornece informagoes impor-
tantes sobre a funcao dos musculos respiratorios implicados
no processo de respiracao, que muitas vezes sao envol-
vidos em situacdo de desvantagem mecanica sob varias
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observadas em relac@o ao género.

condicdes ou situacdes clinicas, como em doencas pulmo-
nares e neuromusculares.*?

Que seja do nosso conhecimento, este é o primeiro estudo
com o objetivo de determinar a taxa de sucesso do teste
de forca muscular ventilatéria em diferentes faixas eta-
rias da populagdo pré-escolar e escolar, o que torna dificil
comparar os valores encontrados com resultados de outros
estudos. De qualquer forma, considerando-se outros tes-
tes de funcao pulmonar, acreditamos que a taxa de sucesso
encontrada neste estudo é alta. Possiveis fatores que contri-
buem incluem um maior nivel de explicacdo para os sujeitos
avaliados, um tempo de medicao maior e a paciéncia do
avaliador responsavel pela realizacao dos exames.'®

Diferentemente da espirometria, para a qual foram
desenvolvidas normas e orientagcdes especificas para faci-
litar sua utilizacdo em faixas etarias mais jovens," para
avaliar a forca muscular ventilatoria neste estudo nao foi
necessario o uso de qualquer método diferente daquele
publicado pela diretriz.* '3 Isso sugere que nao é dificil fazer
o teste nesses grupos etarios na pratica clinica. Quando com-
paramos nossos resultados com as taxas de sucesso do teste
de espirometria, o teste de forca muscular ventilatoria tam-
bém se mostrou facil e simples, uma vez que as taxas de
sucesso da espirometria estdo proximas dos resultados apre-
sentados aqui, ou seja, em torno de 85%.'®%" Além disso,
uma recente revisao da literatura mostrou que, embora a
faixa etaria pré-escolar seja caracterizada como uma amos-
tra extremamente jovem, com suas dificuldades e limitacoes
motoras, a taxa de sucesso da espirometria (independente-
mente de experiéncia prévia) variou entre 71% e 92%, o que
demonstra a viabilidade da avaliacao pulmonar nessa faixa
etaria.?? Embora ambos os testes tenham diferentes meto-
dologias, objetivos e funcionalidade, a comparacao com um
teste de funcdo pulmonar conhecido e amplamente estu-
dado pode indicar um parametro até que novas taxas de
sucesso sejam geradas para a avaliacao da forca muscular
ventilatoria pediatrica.

Como esperado, as taxas de sucesso da avaliacao da
forca muscular ventilatéria parecem aumentar com a idade
das criancas avaliadas. Além disso, quando comparados os
géneros, nao foi observada diferenca significativa. Esses
resultados sao semelhantes aos encontrados em varios estu-
dos que avaliaram as taxas de sucesso de funcao pulmonar
na populacao pediatrica. Isso mostra que, a medida que as
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criancas crescem, a taxa de sucesso também aumenta.?" 2324
Estudos anteriores que tiveram como objetivo gerar valores
de normalidade para o teste de forca muscular respiratoria
atribuem o fracasso da técnica a dificuldade de compreen-
sao, a baixa reprodutibilidade e a falta de cooperacao por
parte das criancas nessa faixa etaria.'>' Entretanto, esses
estudos nao demonstraram taxas de sucesso separadamente
por faixas etarias, o que dificulta um melhor conhecimento
e compreensao da idade como um fator de influéncia sobre
esse resultado. Nesse sentido, varios estudos que avali-
aram a frequéncia de sucesso do teste de espirometria
mostraram que, em idade pré-escolar, a dificuldade de
obtencao de um teste adequado pode ser explicada devido
a atencao reduzida, facil distracado, dificuldade de compre-
ender, coordenacao motora e baixa tolerancia a frustracao
durante as manobras. Além disso, o estagio emocional e a
fase de desenvolvimento da crianca sao fatores importantes
na determinacédo do sucesso do teste.'®?°

Embora o presente estudo nao mostre informacoes sobre
a historia respiratoria prévia dos sujeitos incluidos, acredita-
-se que esses fatores nao influenciariam a capacidade de
um individuo para fazer o teste, o que constituiu o princi-
pal desfecho do estudo. Além disso, é pouco provavel que
condi¢des respiratorias graves, que poderiam possivelmente
alterar o desempenho do teste, estivessem presentes em
uma amostra tdo jovem, saudavel, recrutada em um ambi-
ente escolar e com estado nutricional normal. Por outro
lado, mesmo que isso seja possivel, estudos anteriores?®?’
mostraram que individuos com asma leve a moderada
nao apresentam reducao da forca muscular ventilatoria, o
que geralmente esta associado com doenca pulmonar mais
grave, incluindo a presenca de hiperinflacao e estado nutri-
cional inadequado.?®?°

Uma das limitacoes deste estudo é que o teste é feito por
um avaliador experiente, que esta interessado em alcangar
tanto sucesso quanto possivel nos testes, o que pode ter
contribuido para a alta taxa de sucesso encontrada nessa
amostra. No entanto, esses resultados so reforcam a ideia
de que é possivel fazer esse teste na faixa etaria pediatrica e
que, pelo menos em parte, alcancar o sucesso depende nao
s6 das criancas e/ou adolescentes avaliados, mas também
do esforco e estimulo fornecidos pelo avaliador. Nesse sen-
tido, um estudo anterior’® demonstrou recentemente que a
qualidade da espirometria aumentou de 57% para 83% apos a
inclusao de um programa de treinamento feito por teleme-
dicina em 15 centros participantes. Novos estudos sobre a
frequéncia de sucesso no grupo de idade pré-escolar devem
ser incentivados, a fim de obterem-se novas informacoes
sobre o comportamento das taxas de sucesso nessa faixa
etaria, permitir comparagoes entre os estudos e ajudar a
alcancar um maior uso desse recurso entre a populacao
infantil.

Em resumo, o teste de forca muscular ventilatoria apre-
sentou uma alta taxa de sucesso na populacdo pré-escolar
e escolar avaliadas. Além disso, a taxa de sucesso parece
aumentar com a idade. Os achados deste estudo mostram
que o teste de forca muscular ventilatéria € um recurso sim-
ples e de facil aplicacdo. Assim, a obtencdo de um teste
adequado pode garantir a qualidade das avaliacoes e, con-
sequentemente, o sucesso no controle e acompanhamento
dos resultados nas diferentes doencas respiratorias.

Financiamento

0 estudo nao recebeu financiamento.

Conflitos de interesse

Os autores declaram nao haver conflitos de interesse.
Agradecimentos

Os autores agradecem a FAPERGS pela bolsa concedida
(JPHF).

Referéncias

1. Macedo SE, Menezes AM, Albernaz E, Post P, Knorst M. Risk fac-
tors for acute respiratory disease hospitalization in children
under one year of age. Rev Saude Publica. 2007;41:351-8.

2. Chiesa AM, Westphal MF, Akerman M. Acute respiratory dise-
ases: a study on health inequalities. Cad Saude Publica.
2008;24:55-69.

3. Rodrigues JC, Cardieri JM, Bussamra M, Nakaie CM, Almeida MB,
Silva Filho L, et al. Provas de funcao pulmonar em criancas e
adolescentes. J Pneumol. 2002;28 Suppl 3:207-21.

4. Souza RB. Pressoes respiratdrias estaticas maximas. J Bras Pneu-
mol. 2002;28:155-65.

5. Tomalak W, Pogorzelski A, Prusak J. Normal values for maximal
static inspiratory and expiratory pressures in healthy children.
Pediatr Pulmonol. 2002;34:42-6.

6. Pessoa IM, Houri Neto M, Montemezzo D, Silva LA, Andrade AD,
Parreira VF. Predictive equations for respiratory muscle strength
according to international and Brazilian guidelines. Braz J Phys
Ther. 2014. Epub.

7. Mellies U, Stehling F, Dohna-Schwake C. Normal values
for inspiratory muscle function in children. Physiol Meas.
2014;35:1975-81.

8. Simoes RP, Deus AP, Auad MA, Dionisio J, Mazzonetto M, Borghi-
Silva A. Maximal respiratory pressure in healthy 20 to 89 year-
-old sedentary individuals of central Sao Paulo State. Rev Bras
Fisioter. 2010;14:60-7.

9. Severino FG, Resqueti VR, Bruno SS, Azevedo IG, Vieira RH,
Fregonezi GA. Comparison between a national and a foreign
manovacuometer for nasal inspiratory pressure measurement.
Rev Bras Fisioter. 2010;14:426-31.

10. Heinzmann-Filho JP, Vasconcellos Vidal PC, Jones MH, Dona-
dio MV. Normal values for respiratory muscle strength
in healthy preschoolers and school children. Respir Med.
2012;106:1639-46.

11. Arnall DA, Nelson AG, Owens B, Cebria i Iranzo MA, Sokell
GA, Kanuho V, et al. Maximal respiratory pressure refe-
rence values for Navajo children ages 6-14. Pediatr Pulmonol.
2013;48:804-8.

12. Mendes RE, Campos TF, Macédo TM, Borja RO, Parreira
VF, Mendonca KM. Prediction equations for maximal respi-
ratory pressures of Brazilian adolescents. Braz J Phys Ther.
2013;17:218-26.

13. Domeénech-Clar R, Lopez-Andreu JA, Compte-Torrero L, De
Diego-Damia A, Macian-Gisbert V, Perpina-Tordera M, et al.
Maximal static respiratory pressures in children and adoles-
cents. Pediatr Pulmonol. 2003;35:126-32.

14. Matecki S, Prioux J, Jaber S, Hayot M, Prefaut C, Ramonatxo M.
Respiratory pressures in boys from 11-17 years old: a semilon-
gitudinal study. Pediatr Pulmonol. 2003;35:368-74.


http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0155
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0155
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0155
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0155
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0155
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0155
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0155
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0155
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0155
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0155
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0155
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0155
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0155
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0155
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0155
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0155
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0155
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0155
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0155
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0155
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0155
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0155
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0155
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0155
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0155
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0155
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0155
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0155
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0155
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0155
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0155
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0155
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0155
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0155
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0155
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0155
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0155
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0160
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0160
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0160
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0160
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0160
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0160
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0160
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0160
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0160
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0160
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0160
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0160
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0160
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0160
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0160
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0160
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0160
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0160
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0160
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0160
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0160
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0160
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0160
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0160
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0160
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0165
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0165
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0165
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0165
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0165
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0165
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0165
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0165
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0165
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0165
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0165
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0165
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0165
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0165
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0165
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0165
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0165
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0165
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0165
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0165
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0165
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0165
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0165
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0165
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0165
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0165
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0165
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0165
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0165
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0165
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0165
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0165
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0165
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0165
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0165
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0165
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0165
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0165
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0165
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0165
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0170
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0170
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0170
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0170
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0170
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0170
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0170
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0170
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0170
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0170
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0170
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0170
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0170
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0170
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0170
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0170
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0175
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0175
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0175
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0175
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0175
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0175
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0175
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0175
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0175
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0175
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0175
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0175
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0175
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0175
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0175
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0175
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0175
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0175
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0175
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0175
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0175
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0175
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0175
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0175
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0175
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0175
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0175
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0175
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0175
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0175
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0185
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0185
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0185
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0185
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0185
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0185
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0185
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0185
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0185
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0185
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0185
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0185
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0185
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0185
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0185
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0185
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0185
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0185
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0185
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0185
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0185
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0185
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0185
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0205
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0205
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0205
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0205
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0205
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0205
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0205
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0205
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0205
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0205
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0205
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0205
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0205
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0205
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0205
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0205
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0205
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0205
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0205
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0205
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0205
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0205
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0205
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0205
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0205
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0205
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0205
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0205
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0205
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0205
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0205
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0205
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0205
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0205
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0205
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0205
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0220

Teste de forca muscular ventilatéria: é viavel em criancas jovens?

279

15.

20.

21.

22.

Parreira VF, Franca DC, Zampa CC, Fonseca MM, Tomich GM,
Britto RR. Maximal respiratory pressures: actual and predic-
ted values in healthy subjects. Rev Bras Fisioter. 2007;11:
361-8.

. Fiore Junior JF, Paisani DM, Franceschini J, Chiavegato LD,

Faresin SM. Maximal respiratory pressures and vital capacity:
comparison mouthpiece and face-mask evaluation methods. J
Bras Pneumol. 2004;30:515-20.

. Beydon N, Davis SD, Lombardi E, Allen JL, Arets HG, Aurora P,

et al. An official American Thoracic Society/European Respira-
tory Society statement: pulmonary function testing in preschool
children. Am J Respir Crit Care Med. 2007;175:1304-45.

. Zapletal A, Chalupova J. Forced expiratory parameters in

healthy preschool children (3-6 years of age). Pediatr Pulmonol.
2003;35:200-7.

. Pesant C, Santschi M, Praud JP, Geoffroy M, Niyonsenga T,

Vlachos-Mayer H. Spirometric pulmonary function in 3- to 5-
year-old children. Pediatr Pulmonol. 2007;42:263-71.

Santos N, Almeida I, Couto M, Morais-Almeida M, Borrego LM.
Feasibility of routine respiratory function testing in preschool
children. Rev Port Pneumol. 2013;19:38-41.

Veras TN, Pinto LA. Feasibility of spirometry in preschool chil-
dren. J Bras Pneumol. 2011;37:69-74.

Vidal P, Mattiello R, Jones M. Spirometry in preschool children.
Pulmao RJ. 2013;22:20-5.

23

24.

25.

26.

27.

28.

29.

30.

Mayer OH, Jawad AF, McDonough J, Allen J. Lung function in
3-5-year-old children with cystic fibrosis. Pediatr Pulmonol.
2008;43:1214-23.

Franca DC, Camargos PA, Martins JA, Abreu MC, Avelar e Araljo
GH, Parreira VF. Feasibility and reproducibility of spirometry
and inductance plethysmography in healthy Brazilian prescho-
olers. Pediatr Pulmonol. 2013;48:716-24.

Stocks J. Clinical implications of pulmonary function testing in
preschool children. Paediatr Respir Rev. 2006;7 Suppl 1:526-9.
Oliveira CM, Lanza F, Solé D. Respiratory muscle strength in chil-
dren and adolescents with asthma: similar to that of healthy
subjects. J Bras Pneumol. 2012;38:308-14.

Marcelino AM, Cunha DA, Cunha RA, da Silva HJ. Respiratory
muscle strength in asthmatic children. Int Arch Otorhinolaryn-
gol. 2012;16:492-6.

Laghi F, Tobin MJ. Disorders of the respiratory muscles. Am J
Respir Crit Care Med. 2003;168:10-48.

Weiner P, Suo J, Fernandez E, Cherniack RM. The effect of
hyperinflation on respiratory muscle strength and efficiency in
healthy subjects and patients with asthma. Am Rev Respir Dis.
1990;141:1501-5.

Marina Malanda N, Lopez de Santa Maria E, Gutiérrez A, Bayon
JC, Garcia L, Galdiz JB. Telemedicine spirometry training and
quality assurance program in primary care centers of a public
health system. Telemed J E Health. 2014;20:388-92.


http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0240
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0240
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0240
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0240
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0240
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0240
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0240
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0240
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0240
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0240
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0240
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0240
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0240
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0240
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0240
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0240
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0240
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0240
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0240
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0240
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0240
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0240
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0240
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0245
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0245
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0245
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0245
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0245
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0245
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0245
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0245
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0245
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0245
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0245
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0245
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0245
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0245
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0245
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0245
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0245
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0245
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0245
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0245
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0245
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0245
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0245
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0245
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0245
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0245
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0245
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0245
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0245
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0245
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0245
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0245
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0245
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0250
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0250
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0250
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0250
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0250
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0250
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0250
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0250
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0250
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0250
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0250
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0250
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0250
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0250
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0250
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0250
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0250
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0250
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0250
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0250
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0250
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0250
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0250
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0250
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0250
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0250
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0250
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0250
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0250
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0255
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0255
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0255
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0255
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0255
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0255
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0255
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0255
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0255
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0255
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0255
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0255
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0255
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0255
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0255
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0255
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0255
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0255
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0255
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0255
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0255
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0260
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0260
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0260
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0260
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0260
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0260
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0260
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0260
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0260
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0260
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0260
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0260
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0260
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0260
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0260
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0260
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0260
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0260
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0260
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0265
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0265
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0265
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0265
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0265
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0265
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0265
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0265
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0265
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0265
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0265
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0265
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0265
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0265
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0265
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0265
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0265
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0265
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0265
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0265
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0265
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0265
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0265
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0265
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0265
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0275
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0275
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0275
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0275
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0275
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0275
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0275
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0275
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0275
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0275
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0275
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0275
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0275
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0275
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0275
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0275
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0275
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0275
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0275
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0275
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0275
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0275
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0275
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0275
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0275
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0280
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0280
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0280
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0280
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0280
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0280
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0280
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0280
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0280
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0280
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0280
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0280
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0280
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0280
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0280
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0280
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0280
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0280
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0280
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0280
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0280
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0280
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0280
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0280
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0280
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0280
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0280
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0280
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0280
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0280
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0280
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0280
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0285
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0285
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0285
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0285
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0285
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0285
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0285
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0285
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0285
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0285
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0285
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0285
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0285
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0285
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0285
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0285
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0285
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0285
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0285
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0285
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0285
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0285
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0285
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0285
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0285
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0290
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0290
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0290
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0290
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0290
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0290
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0290
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0290
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0290
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0290
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0290
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0290
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0290
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0290
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0290
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0290
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0290
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0290
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0290
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0290
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0290
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0290
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0290
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0295
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0295
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0295
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0295
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0295
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0295
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0295
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0295
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0295
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0295
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0295
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0295
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0295
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0295
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0295
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0295
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0295
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0295
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0295
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0295
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0295
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0295
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0295
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0295
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0295
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0295
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0295
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0295
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0295
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0295
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0295
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0295
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0295
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0295
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0295
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0295
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0295
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0295
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0300
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0300
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0300
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0300
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0300
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0300
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0300
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0300
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0300
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0300
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0300
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0300
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0300
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0300
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0300
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0300
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0300
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0300
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0300
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0300
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0300
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0300
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0300
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0300
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0300
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0300
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0300
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0300
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0300
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0300
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0300
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0300
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0300
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0300
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0300
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0300
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0300
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0300
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0300
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0300
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0300
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0300
http://refhub.elsevier.com/S0103-0582(15)00064-7/sbref0300

	Teste de força muscular ventilatória: é viável em crianças jovens?
	Introdução
	Método
	Resultados
	Discussão
	Financiamento
	Conflitos de interesse
	Agradecimentos
	Referências


