J Pediatr (Rio J). 2017;93(1):94-99

Jornal de
Pediatria

Jornal de

Pediatria

SOCIEDADE BRASILEIRA www.jped.com.br e
DE PEDIATRIA

ARTIGO ORIGINAL

Body mass index reference charts for the individuals
with Down syndrome aged 2-18 years™**

J CrossMark

Fabio Bertapelli®*, Maira R. Machado?, Raisa do Val Roso? e Gil Guerra-Junior®

@ Universidade Estadual de Campinas (UNICAMP), Faculdade de Ciéncias Médicas, Campinas, SP, Brasil
b Universidade Estadual de Campinas (UNICAMP), Faculdade de Ciéncias Médicas, Departamento de Pediatria, Campinas, SP, Brasil

Recebido em 11 de fevereiro de 2016; aceito em 16 de abril de 2016

KEYWORDS Abstract

Trisomy 21; Objective: To develop Brazilian growth charts for body mass index (BMI-for-age) for individuals
Body mass index; with Down syndrome (DS). The secondary objective was to compare the BMI-for-age with the
Weight; Centers for Disease Control and Prevention standards (CDC).

Height; Methods: A retrospective and cross-sectional growth study of 706 youth with DS (56.7% males)

was performed in 51 centers in Sao Paulo state, Brazil. Weight and height were used to calculate
the BMI (kg/m?). The LMS method was applied to construct the growth charts. Z-scores were
based on the CDC 2000 growth standards.

Results: The BMI-for-age reference charts showed excellent goodness of fit statistics for boys
and girls with DS aged 2-18 years. At 2 years of age, the mean BMI Z-scores of boys and girls
with DS were lower compared to those of the CDC (Z-score=—0.2). In contrast, children with
DS aged 3-18 years had higher mean Z-scores for BMI-for-age when compared to those of the
CDC (Z-scores=+0.2 to +1.3).

Conclusions: The BMI of Brazilian youth with DS differs from those references established by
CDC. These are the first Brazilian BMI-for-age charts for individuals with DS and will hopefully
guide clinicians and parents in the evaluation and management of the nutritional status in
children and adolescents with DS in Brazil.
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PALAVRAS-CHAVE
Trissomia 21;

indice de massa
corporal;

Peso;

Estatura;

Curvas de
crescimento;
Estado nutricional

Grafico de referéncia do indice de Massa Corporal para os individuos com sindrome
de Down entre 2 e 18 anos de idade

Resumo

Objetivo: Desenvolver curvas especificas de indice de massa corporal (IMC-para-idade) para
populacao brasileira com sindrome de Down (SD). O objetivo secundario foi comparar os valores
de IMC-para-idade com os valores normativos dos Centros de Controle e Prevencao de Doencas
dos Estados Unidos (CDC).

Métodos: Estudo do tipo retrospectivo e transversal. A amostra foi constituida de 706 jovens
com SD (56,7%, meninos) recrutados em 51 instituicdes no Estado de Sao Paulo, Brasil. Peso e
estatura foram obtidos e empregados para o calculo de IMC (Kg/m?). O método LMS foi usado
para a construcdo das curvas. Escores Z foram calculados com base na referéncia do CDC 2000.
Resultados: As curvas de referéncia de IMC-para-idade para meninos e meninas com SD na
faixa entre 2-18 anos apresentaram excelente ajuste estatistico. Aos 2 anos, o escore Z médio
IMC de criancas com SD apresentou-se menor quando comparado com o CDC (escore Z=-0,2).
Em contraste, os escores Z médios de IMC de jovens com SD foram superiores entre 3-18 anos
(escores Z=+0,2 a +1,3).

Conclusées: A populacao brasileira com SD apresentou diferentes padrées de IMC quando com-
parada com as referéncias do CDC. As curvas desenvolvidas neste estudo representam a primeira
referéncia nacional de IMC-para-idade para jovens com SD. Espera-se, portanto, que essas
curvas possam guiar pais e profissionais na avaliacao do estado nutricional de criancas e ado-
lescentes com SD no territério brasileiro.

© 2016 Sociedade Brasileira de Pediatria. Publicado por Elsevier Editora Ltda. Este & um artigo
Open Access sob uma licenca CC BY-NC-ND (http://creativecommons.org/licenses/by-nc-nd/4.

0/).

Introducao

Sindrome de Down (SD) é uma desordem cromossémica com
estimativa aproximada entre 3,05 e 14 em 10.000 nasci-
dos vivos em paises como Estados Unidos e China."? Em
relacdo a prevaléncia populacional mais recente, estudos
mostram variacao entre 6,1 e 13,1 por 10.000 pessoas.>* A
expectativa de vida entre pessoas com SD tem aumentado
consideravelmente nas Gltimas décadas. Estudo sugere que
94,4% das criancas com SD nascidas em 2000 devem sobrevi-
ver em 2020, 90,8% em 2030 e 76,3% em 2050.° O aumento
na expectativa de vida relaciona-se ao desenvolvimento
de pesquisas e ofertas de servicos.’ Apesar dos avancos,
criancas com SD apresentam condicdes de salde que afetam
a qualidade de vida, incluindo cardiopatias congénitas, hipo-
tireoidismo, disturbios gastrointestinais e apneia obstrutiva
do sono.® Segundo as diretrizes da Academia Americana de
Pediatria e do Ministério da Salde, pessoas com SD também
apresentam restricdo no crescimento e sobrepeso.’:
Acompanhar adequadamente o estado nutricional de
jovens com SD permite prevenir e identificar problemas
gerais de salde. O indice de massa corporal (IMC) é um indi-
cador de sallde comumente usado para classificar o estado
nutricional de criancas, adultos e idosos. Os Centros de
Controle e Prevencao de Doencas dos Estados Unidos (CDC)
tém recomendado o uso do IMC para avaliar as condicdes
de saude de criancas acima de 2 anos. No entanto, jovens
com SD apresentam diferentes padroes de peso, estatura
e IMC quando comparados com as criancas da populacao
geral.’ Quando comparados com o CDC, jovens com SD entre
2-20 anos apresentaram baixa estatura, bem como valores
superiores de IMC apos os 2 anos, 0 que sugere a necessi-
dade de curvas especificas de crescimento para a populacao

jovem com SD."° No Brasil, o Ministério da Salide recomenda
o uso das curvas de peso-para-idade de Cronk et al. (1988)""
para o acompanhamento do estado nutricional de jovens
brasileiros com SD entre 2 e 18 anos.” Essas curvas combi-
nam dados transversais e longitudinais e incluem 730 jovens
americanos com SD entre 1 més e 18 anos.'' Essas curvas,
no entanto, foram contestadas pela Academia Americana de
Pediatria para aplicacéo clinica e pratica.®

Devido as limitacoes das curvas existentes e a auséncia de
valores normativos de IMC-para-idade para jovens brasileiros
com SD, o presente estudo teve como objetivo desenvol-
ver curvas especificas de IMC-para-idade para a populacao
brasileira com SD entre 2 e 18 anos. O objetivo secundario
foi comparar os valores de IMC-para-idade dos participantes
do presente estudo com os valores normativos estabelecidos
pelo CDC 2000.

Métodos

Criancas e adolescentes com SD entre 2 e 18 anos foram
recrutados a partir de um estudo do tipo retrospectivo e
transversal desenvolvido entre 2012 e 2015. O estudo foi
feito na Universidade Estadual de Campinas (Unicamp), em
48 centros especializados para o atendimento de pessoas
com deficiéncia intelectual e em dois centros especializa-
dos para pessoas com SD, todos no Estado de Sao Paulo. O
estudo foi aprovado pelo Comité de Etica da Faculdade de
Ciéncias Médicas da Unicamp (140.186/2012). O termo
de consentimento livre e esclarecido foi assinado pelos pais
e responsaveis.

Dados de registros clinicos foram obtidos por meio de
entrevistas com as familias e de prontuarios médicos. Um
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questionario foi aplicado aos pais e responsaveis, incluindo
informacodes de idade, sexo, idade gestacional, comorbida-
des, medicamentos, peso, estatura e perimetro cefalico. Na
entrevista, também foram obtidas informagdes do cartao da
crianca e de formularios fornecidos aos pais (por unidades de
salde, clinicas médicas e hospitais da regidao de Campinas).
Peso e estatura foram coletados por uma equipe de ava-
liadores treinados em 2012, 2013 e 2014. Os participantes
foram medidos descalcos e vestiam roupas leves. Em Campi-
nas, a estatura foi avaliada mediante estadiometro portatil,
modelo E210 (Wiso®, SC, Brasil) e o peso foi aferido em
balanca digital, modelo W801 (Wiso®, SC, Brasil).

O tratamento dos dados foi feito em diferentes etapas,
com exclusao de dados nas seguintes situacdes: 1) dados
duplicados observados mediante o codigo de identificacéo,
data de nascimento e data da avaliacao; 2) dados discre-
pantes (cinco desvios-padrdo acima ou abaixo da média);
3) identificacao de perda de estatura em amostras longitu-
dinais. No caso de inconsisténcia dos dados, os questionarios
e registros clinicos foram reexaminados. Dados de peso e
estatura foram usados para o calculo do IMC, com a
seguinte formula: IMC = Peso dividido pela estatura ao qua-
drado (Kg/m?). Modelos aditivos generalizados para posicao,
escala e forma (GAMLSS)'? foram usados para a construcéo
das curvas de IMC/idade, com o software R (R Foundation
for Statistical Computing, versao 3.2.2, Viena, Austria). O
método LMS e graficos worm plots foram usados para mode-
lagem das curvas.'> '

Os percentis gerados para IMC/idade foram os seguintes:
5, 10, 25, 50, 75, 85, 90, e 95. Escores Z médios foram
calculados para comparar o IMC/idade com as referéncias
normativas estabelecidas pelo CDC," mediante a seguinte
equacdo: Z=[(X/ M)*L-1] /L *S, na qual X foi a medida
observada (IMC) de cada participante, M a mediana, L o valor
de assimetria, -1 a constante e S o valor do coeficiente de
variacao. Os valores de L, M e S foram obtidos das tabelas
normativas do CDC 2000.

Resultados

Participantes

A amostra foi constituida de 706 participantes com SD entre
2 e 18 anos nascidos entre 1978 e 2012 (56,7%, meninos).
No estudo, foram coletadas 1.986 observacées de IMC. No
que se refere a idade gestacional, 10,1% foram prematu-
ros (< 37 semanas de gestacao). Observando-se a frequéncia
de comorbidades, 17,9% apresentaram cardiopatias congé-
nitas, 13,1% foram submetidos a cirurgia cardiaca e 22%
apresentaram hipotireoidismo (todos controlados labora-
torialmente). Informacdes faltantes relacionadas a idade
gestacional, cardiopatias e hipotireoidismo foram de 57,9%,
31,3%, e 27,2%, respectivamente.

Grafico de IMC

As curvas de referéncia de IMC-para-idade para meninos
e meninas com SD entre 2-18 anos apresentaram exce-
lente ajuste estatistico. A maioria dos individuos apresentou
mais do que uma Unica observacao (82%). Niumero de
observacdes, médias, desvios-padrao, LMS e percentis por
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Figura 1 Curvas de indice de massa corporal (IMC) para
criancas e adolescentes com sindrome de Down do sexo mas-
culino entre 2 e 18 anos.

idade e sexo estao apresentados nas tabelas 1 e 2. Graficos
com os percentis de IMC/idade de meninos e meninas com
SD podem ser observados nas figuras 1 e 2. Aos 2 anos, 0
escore Z médio de IMC de criangas com SD foi menor com-
parado com os valores normativos do CDC (escore Z = -0,2).
Em contraste, os escores Z médios de IMC de criancas e ado-
lescentes com SD de ambos os sexos foram superiores entre
3 e 18 anos (escores Z = +0,2 a +1,3).

Discussao

Este estudo apresenta a primeira referéncia brasileira de
IMC-para-idade desenvolvida para criancas e adolescentes
com SD de ambos os sexos entre 2 e 18 anos. O estudo
também encontrou diferencas nos valores de IMC entre as
criancas e adolescentes com SD e os valores normativos esta-
belecidos pelo CDC. Os resultados tém implicacdes clinicas e
praticas em relacdo ao monitoramento do estado nutricional
de criancas e adolescentes com SD no Brasil.

Aos 2 anos, os valores médios de IMC de meninos e
meninas com SD apresentaram-se abaixo dos padrées esta-
belecidos pelo CDC. Estudos mostram que criancas com
SD nos primeiros dois anos de vida sao caracterizadas por
valores reduzidos de peso corporal.'®'® O baixo peso pode
estar relacionado as taxas decrescentes de crescimento e
a desordens que envolvem a ingestdo de alimentos.'”'® A
restricdo do crescimento relaciona-se a fatores genéticos."
Desordens na succao/degluticao relacionam-se a hipotonia
e a disfuncdes no sistema oromotor.'® Apos os 2 anos, os
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Tabela 1 Valores de indice de massa corporal (IMC) de criancas e adolescentes com sindrome de Down do sexo masculino entre
2 e 18 anos
Idade N Média DP L M S Percentis (IMC, Kg/m?) - Meninos

5% 10% 25% 50% 75% 85% 90% 95%
2 97 16,39 1,76 -1,2594 16,1884 0,1059 13,83 14,28 15,12 16,19 17,45 18,22 18,79 19,71
3 86 16,60 1,69 -—1,2747 16,3847 0,1107 13,91 14,38 15,26 16,38 17,72 18,55 19,16 20,16
4 79 16,63 1,90 -1,2922 16,6125 0,1163 14,00 14,49 15,42 16,61 18,05 18,94 19,60 20,70
5 72 17,47 2,27 -1,3133 16,9091 0,1235 14,12 14,64 15,62 16,91 18,47 19,45 20,19 21,42
6 64 17,53 2,83 -1,3330 17,2500 0,1317 14,26 14,81 15,86 17,25 18,96 20,06 20,89 22,28
7 72 18,11 3,24 —1,3468 17,6922 0,1418 14,44 15,04 16,17 17,69 19,60 20,84 21,79 23,41
8 75 19,28 3,93 -1,3417 18,2846 0,1537 14,71 15,35 16,59 18,28 20,44 21,87 22,99 24,90
9 70 20,35 4,04 -1,3018 18,9805 0,1660 15,03 15,73 17,10 18,98 21,42 23,06 24,35 26,60
10 77 20,57 4,41 —-1,2190 19,7185 0,1772 15,37 16,14 17,64 19,72 22,44 24,28 25,72 28,27
11 76 21,13 4,60 -1,0920 20,6106 0,1867 15,81 16,66 18,32 20,61 23,60 25,62 27,20 29,96
12 69 23,15 4,74 -0,9386 21,7209 0,1938 16,44 17,38 19,20 21,72 24,97 27,14 28,82 31,72
13 65 23,27 4,18 -0,7887 22,8300 0,1982 17,08 18,11 20,10 22,83 26,30 28,57 30,31 33,28
14 68 24,63 5,09 -0,6574 23,8454 0,2011 17,68 18,79 20,94 23,85 27,49 29,84 31,63 34,62
15 49 25,75 5,10 -0,5447 24,7468 0,2030 18,21 19,40 21,68 24,75 28,53 30,94 32,76 35,78
16 40 26,14 5,63 -0,4393 25,5368 0,2046 18,66 19,92 22,33 25,54 29,44 31,90 33,74 36,76
17 39 26,53 5,58 -0,3356 26,2865 0,2060 19,07 20,41 22,95 26,29 30,31 32,81 34,66 37,67
18 30 28,00 5,85 -0,2346 27,0475 0,2074 19,48 20,90 23,57 27,05 31,18 33,72 35,59 38,60

Tabela 2 Valores de indice de massa corporal (IMC) de criancgas e adolescentes com sindrome de Down do sexo feminino entre

2 e 18 anos
Idade N Média DP L M S Percentis (IMC, Kg/m?) - Meninas
5% 10% 25% 50% 75% 85% 90% 95%

2 8 16,06 2,00 -0,0422 15,8660 0,1166 13,11 13,67 14,67 15,87 17,17 17,91 18,43 19,23
3 76 16,19 1,80 -0,0230 16,1631 0,1262 13,14 13,75 14,85 16,16 17,60 18,42 19,01 19,90
4 73 16,67 2,22  0,0019 16,5153 0,1360 13,20 13,87 15,07 16,52 18,10 19,01 19,66 20,65
5 62 17,12 2,57 0,0362 16,9481 0,1459 13,32 14,05 15,36 16,95 18,70 19,71 20,42 21,52
6 53 17,59 2,93 0,0761 17,4851 0,1557 13,50 14,30 15,74 17,49 19,41 20,53 21,31 22,53
7 54 18,44 3,12 0,1135 18,1450 0,1649 13,78 14,65 16,22 18,14 20,27 21,49 22,36 23,70
8 60 19,32 3,88 0,1491 18,9270 0,1734 14,14 15,10 16,82 18,93 21,25 22,60 23,55 25,03
9 61 19,57 3,18 0,186 19,8402 0,1810 14,61 15,65 17,54 19,84 22,39 23,86 24,90 26,51
10 45 20,75 4,12  0,2129 20,8954 10,1878 15,18 16,32 18,38 20,90 23,68 25,29 26,42 28,18
11 46 22,44 4,31 0,2358 22,0355 0,1937 15,82 17,06 19,30 22,04 25,06 26,81 28,05 29,96
12 46 24,04 5,23 0,2525 23,1548 0,1987 16,46 17,80 20,20 23,15 26,42 28,30 29,64 31,70
13 47 25,51 496  0,2652 24,1529 0,2029 17,03 18,45 21,01 24,15 27,63 29,64 31,06 33,26
14 44 25,75 4,73 0,2762 24,9738 0,2064 17,48 18,97 21,67 24,97 28,63 30,74 32,24 34,55
15 35 26,56 5,78 0,2878 25,6252 10,2093 17,83 19,38 22,19 25,63 29,43 31,63 33,18 35,58
16 37 26,40 5,92 0,3008 26,1495 0,2118 18,10 19,70 22,60 26,15 30,07 32,34 33,94 36,42
17 23 25,70 5,73 0,3136 26,6092 0,2137 18,33 19,98 22,96 26,61 30,64 32,96 34,61 37,14
18 20 25,94 5,11 0,3252 27,0592 0,2154 18,57 20,26 23,32 27,06 31,19 33,57 35,25 37,84

escores Z médios de IMC/idade de criancas e adolescentes
com SD resultaram em aproximadamente um desvio-padrao
acima dos valores normativos do CDC. Zemel et al. (2015)'°
também reportaram valores superiores de IMC/idade em
criancas americanas com SD, apos os 2 anos, em relacao as
normas do CDC. Apds os 2 anos, criancas com SD tendem
a apresentar elevada prevaléncia de sobrepeso e obesi-
dade quando comparadas com as criancas da populacao em
geral.?%%! Fatores de risco para obesidade na SD incluem
alteracgoes do hormonio leptina, taxa metabolica basal redu-
zida, dieta desequilibrada e baixos niveis de atividade
fisica.?2"2°

Os percentis de IMC/idade das criancas com SD aumen-
taram gradativamente entre 2 e 18 anos. Percentis de
IMC/idade de criancas americanas com SD entre 2 e 20 anos
apresentaram padrdes similares.’? Esses aumentos ininter-
ruptos de IMC observados em jovens com SD nao condizem
com os padroes de IMC da populacdo infantil em geral. Refe-
réncias internacionais mostram uma rapida aceleracdo nos
percentis medianos de IMC/idade no primeiro ano de vida,
seguido de declinio até os 5 anos e reaceleracao em idades
posteriores. 32627

No que se refere a aplicacdo clinica e pratica, as
curvas de IMC/idade representam padroes descritivos de
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Figura 2 Curvas de indice de massa corporal (IMC) para

criangas e adolescentes com sindrome de Down do sexo femi-
nino entre 2 e 18 anos.

crescimento de criancas e adolescentes com SD. Enfatiza-
-se que as curvas nao indicam um padrao ideal de peso,
no qual todas as criancas com SD devem crescer ou o qual
devem almejar. O uso dessas curvas, no entanto, permite
comparar e monitorar as condicées de peso corporal de
populagcoes com SD em territorio brasileiro. Para monito-
rar o estado nutricional da populacao jovem brasileira com
SD, o Ministério da Salde recomenda o uso das curvas de
peso-para-idade de Cronk et al. (1988)."" Essas curvas, no
entanto, foram contestadas pela Academia Americana de
Pediatria para aplicacdo clinica e pratica.® A distribuicao
dos percentis de IMC/idade entre a populacao do presente
estudo e CDC tem se mostrado diferente do ponto de vista
pratico. Por exemplo, uma crianca com SD do sexo masculino
com 14 anos (IMC: 23,85 kg/m?, percentil 50, ver tabela 1)
seria classificada na categoria de sobrepeso quando avali-
ada pelo CDC (IMC: 22,66 kg/m?, percentil 85). Os resultados
sugerem que novos estudos devem examinar a associacao
entre os pontos de cortes de IMC e o estado geral de salde
de criancas e adolescentes com SD.

Esse estudo apresenta algumas limitacoes. Primeiro, os
dados foram obtidos de registros clinicos e podem apre-
sentar erros de medidas. No entanto, na tentativa de
minimizar tal viés, foi feito um rigoroso tratamento dos
dados. Segundo, a mostra foi restrita ao Estado de Sao
Paulo e nao representa a populacao total de criancas com
SD do Brasil. Por outro lado, o Estado de Sao Paulo, cuja
populacao estimada é de 44.035.304 pessoas (27% do Brasil),
pode representar a diversidade economica e étnica do pais.
Finalmente, as curvas ndo representam o estado 6timo de

crescimento de criancas com SD, tendo em vista que alguns
fatores de influéncia do crescimento nao foram controlados,
tais como amamentacao, apoio a lactacdo, comorbidades,
salide materna e situacao socioecondmica. Novos estudos
devem investigar a relacao entre esses fatores e o cresci-
mento de criancas e adolescentes com SD.

Em conclusao, a populacado brasileira com SD apresen-
tou diferentes padrdes de IMC quando comparada com as
referéncias do CDC. As curvas desenvolvidas neste estudo
representam a primeira referéncia nacional de IMC-para-
-idade para jovens com SD. Espera-se, portanto, que essas
curvas possam guiar pais e profissionais na avaliacdo do
estado nutricional de criancas e adolescentes com SD no
territoério brasileiro.

Financiamento

Coordenacdao de Aperfeicoamento de Pessoal de Nivel
Superior (Capes, BEX 3546/15-2), Conselho Nacional de
Desenvolvimento Cientifico e Tecnoldgico (CNPq, Programa
Institucional de Bolsas de Iniciacao Cientifica [PIBIC]).

Conflitos de interesse

Os autores declaram nao haver conflitos de interesse.

Agradecimentos

A Roberto A. Soares, Joao F. Cosmo, Alessandra C.P.D.
Costa, Eliane T. Nogueira, Fabio Crozara, Célia de Oliveira
e Maria A.C. Pacheco pela excelente assisténcia técnica. As
Associacdes de Pais e Amigos dos Excepcionais do Estado
de Sao Paulo (Apaes/SP), ao Ambulatério de Integracao das
Especialidades Pediatricas da Faculdade de Ciéncias Médicas
(AIEP/FCM/Unicamp), ao Departamento de Genética Médica
(DGM/FCM/Unicamp) e ao Centro de Investigacao em Pedi-
atria (Ciped/FCM/Unicamp) da Universidade Estadual de
Campinas, a Federacdo das Apaes do Estado de Sao Paulo
(Feapaes/SP), ao Centro de Educacao Especial Sindrome de
Down (Ceesd) e a Fundacao Sindrome de Down (FSD) pela
fundamental colaboracao no presente estudo.

Referéncias

1. Deng C, Yi L, Mu Y, Zhu J, Qin Y, Fan X, et al. Recent trends in
the birth prevalence of Down’s syndrome in China: impact of
prenatal diagnosis and subsequent terminations. Prenat Diagn.
2015;35:311-8.

2. Parker SE, Mai CT, Canfield MA, Rickard R, Wang Y, Meyer RE,
et al. Updated national birth prevalence estimates for selected
birth defects in the United States, 2004-2006. Birth Defects Res
A Clin Mol Teratol. 2010;88:1008-16.

3. de Graaf G, Vis JC, Haveman M, van Hove G, de Graaf EAB,
Tijssen JGP, et al. Assessment of prevalence of persons with
Down’s syndrome: a theory based demographic model. J Appl
Res Intellect Disabil. 2011;24:247-62.

4. Presson AP, Partyka G, Jensen KM, Devine OJ, Rasmussen SA,
McCabe LL, et al. Current estimate of Down’s syndrome popu-
lation prevalence in the United States. J Pediatr. 2013;163:
1163-8.


http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0140
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0140
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0140
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0140
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0140
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0140
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0140
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0140
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0140
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0140
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0140
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0140
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0140
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0140
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0140
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0140
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0140
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0140
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0140
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0140
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0140
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0140
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0140
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0140
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0140
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0140
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0140
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0140
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0140
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0140
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0140
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0140
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0140
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0140
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0140
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0140
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0140
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0140
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0140
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0140
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0140
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0140
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0140
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0140
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0140
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0145
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0145
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0145
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0145
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0145
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0145
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0145
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0145
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0145
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0145
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0145
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0145
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0145
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0145
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0145
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0145
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0145
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0145
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0145
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0145
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0145
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0145
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0145
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0145
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0145
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0145
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0145
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0145
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0145
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0145
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0145
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0145
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0145
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0145
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0145
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0145
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0145
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0145
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0145
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0145
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0145
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0145
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0145
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0145
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0145
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0145
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0150
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0150
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0150
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0150
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0150
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0150
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0150
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0150
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0150
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0150
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0150
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0150
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0150
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0150
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0150
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0150
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0150
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0150
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0150
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0150
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0150
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0150
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0150
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0150
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0150
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0150
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0150
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0150
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0150
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0150
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0150
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0150
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0150
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0150
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0150
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0150
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0150
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0150
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0150
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0150
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0150
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0150
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0150
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0150
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0150
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0155
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0155
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0155
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0155
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0155
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0155
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0155
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0155
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0155
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0155
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0155
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0155
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0155
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0155
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0155
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0155
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0155
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0155
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0155
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0155
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0155
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0155
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0155
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0155
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0155
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0155
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0155
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0155
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0155
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0155
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0155
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0155
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0155
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0155
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0155
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0155
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0155
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0155
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0155
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0155

BMI curves in Down syndrome

99

5.

Day SM, Strauss DJ, Shavelle RM, Reynolds RJ. Mortality and
causes of death in persons with Down’s syndrome in California.
Dev Med Child Neurol. 2005;47:171-6.

. Roizen NJ, Magyar Cl, Kuschner ES, Sulkes SB, Druschel C,

van Wijngaarden E, et al. A community cross-sectional survey
of medical problems in 440 children with Down’s syndrome in
New York State. J Pediatr. 2014;164:871-5.

. Brasil, Ministério da Saude, Secretaria de Atencdo a Salde,

Departamento de Ac¢Oes Programaticas e Estratégicas. Diretri-
zes de atencdo a pessoa com sindrome de Down, 1. Brasilia:
Ministério da Salde; 2012. Série F: Comunicacdo e Educacao
em Salde.

. Bull MJ. Health supervision for children with Down’s syndrome.

Pediatrics. 2011;128:393-406.

. Bertapelli F, Martin JE, Goncalves EM, de Oliveira Barbeta VJ,

Guerra-Junior G. Growth curves in Down’s syndrome: implica-
tions for clinical practice. Am J Med Genet Part A. 2014;164A:
844-7.

. Zemel BS, Pipan M, Stallings VA, Hall W, Schadt K, Freedman DS,

et al. Growth charts for children with Down’s syndrome in the
United States. Pediatrics. 2015;136:e1204-11.

. Cronk C, Crocker AC, Pueschel SM, Shea AM, Zackai E, Pickens G,

et al. Growth charts for children with Down’s syndrome: 1
month to 18 years of age. Pediatrics. 1988;81:102-10.

. Stasinopoulos DM, Rigby RA. Generalized additive models

for location scale and shape (GAMLSS) in R. J Stat Softw.
2007;23:1-46.

. van Buuren S, Fredriks M. Worm plot: a simple diagnos-

tic device for modelling growth reference curves. Stat Med.
2001;20:1259-77.

. Cole TJ, Green PJ. Smoothing reference centile curves: the

LMS method and penalized likelihood. Stat Med. 1992;11:
1305-19.

. Kuczmarski RJ, Ogden CL, Guo SS, Grummer-Strawn LM,

Flegal KM, Mei Z, et al. 2000 CDC Growth Charts for the United
States: methods and development. Vital Health Stat. 2002;11:
1-190.

. Morris JK, Cole TJ, Springett AL, Dennis J. Down’s syndrome

birth weight in England and Wales: implications for clinical prac-
tice. Am J Med Genet Part A. 2015;167:3070-5.

20.

21.

22.

23.

24.

25.

26.

27.

. Weisz B, David AL, Chitty L, Peebles D, Pandya P, Patel P,

et al. Association of isolated short femur in the mid-trimester
fetus with perinatal outcome. Ultrasound Obstet Gynecol.
2008;31:512-6.

. Spender Q, Stein A, Dennis J, Reilly S, Percy E, Cave D. An explo-

ration of feeding difficulties in children with Down’s syndrome.
Dev Med Child Neurol. 1996;38:681-94.

. Blazek JD, Malik AM, Tischbein M, Arbones ML, Moore CS,

Roper RJ. Abnormal mineralization of the Ts65Dn Down’s
syndrome mouse appendicular skeleton begins during embryo-
nic development in a Dyrk1a-independent manner. Mech Dev.
2015;136:133-42.

Van Gameren-Oosterom HB, Van Dommelen P, Schonbeck Y,
Oudesluys-Murphy AM, Van Wouwe JP, Buitendijk SE. Prevalence
of overweight in Dutch children with Down’s syndrome. Pedia-
trics. 2012;130:e1520-6.

Alexander M, Petri H, Ding Y, Wandel C, Khwaja O, Foskett N.
Morbidity and medication in a large population of individuals
with Down’s syndrome compared to the general population. Dev
Med Child Neurol. 2016;58:246-54.

Magge SN, O’Neill KL, Shults J, Stallings VA, Stettler N. Lep-
tin levels among prepubertal children with Down’s syndrome
compared with their siblings. J Pediatr. 2008;152:321-6.

Hill DL, Parks EP, Zemel BS, Shults J, Stallings VA, Stettler N.
Resting energy expenditure and adiposity accretion among chil-
dren with Down’s syndrome: a 3-year prospective study. Eur J
Clin Nutr. 2013;67:1087-91.

O’Neill KL, Shults J, Stallings VA, Stettler N. Child-feeding prac-
tices in children with Down’s syndrome and their siblings. J
Pediatr. 2005;146:234-8.

Pitetti K, Baynard T, Agiovlasitis S. Children and adolescents
with Down’s syndrome, physical fitness, and physical activity. J
Sport Health Sci. 2013;2:47-57.

de Onis M, Onyango AW, Borghi E, Siyam A, Nishida C,
Siekmann J. Development of a WHO growth reference for
school-aged children and adolescents. Bull World Health Organ.
2007;85:660-7.

WHO Multicentre Growth Reference Study Group. WHO Child
Growth Standards based on length/height, weight and age. Acta
Paediatr Suppl. 2006;450:76-85.


http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0160
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0160
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0160
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0160
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0160
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0160
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0160
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0160
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0160
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0160
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0160
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0160
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0160
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0160
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0160
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0160
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0160
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0160
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0160
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0160
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0160
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0160
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0160
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0160
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0160
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0160
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0160
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0160
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0160
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0160
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0160
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0165
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0165
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0165
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0165
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0165
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0165
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0165
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0165
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0165
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0165
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0165
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0165
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0165
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0165
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0165
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0165
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0165
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0165
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0165
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0165
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0165
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0165
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0165
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0165
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0165
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0165
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0165
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0165
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0165
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0165
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0165
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0165
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0165
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0165
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0165
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0165
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0165
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0165
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0165
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0165
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0165
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0165
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0165
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0165
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0165
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0165
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0170
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0170
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0170
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0170
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0170
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0170
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0170
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0170
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0170
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0170
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0170
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0170
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0170
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0170
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0170
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0170
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0170
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0170
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0170
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0170
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0170
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0170
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0170
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0170
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0170
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0170
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0170
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0170
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0170
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0170
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0170
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0170
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0170
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0170
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0170
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0170
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0170
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0170
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0170
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0170
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0170
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0170
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0170
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0170
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0170
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0170
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0170
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0170
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0170
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0170
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0170
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0170
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0170
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0170
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0175
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0175
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0175
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0175
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0175
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0175
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0175
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0175
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0175
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0175
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0175
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0175
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0175
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0175
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0175
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0175
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0175
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0180
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0180
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0180
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0180
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0180
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0180
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0180
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0180
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0180
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0180
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0180
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0180
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0180
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0180
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0180
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0180
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0180
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0180
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0180
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0180
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0180
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0180
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0180
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0180
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0180
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0180
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0180
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0180
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0180
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0180
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0180
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0180
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0180
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0180
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0180
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0180
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0180
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0185
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0185
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0185
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0185
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0185
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0185
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0185
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0185
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0185
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0185
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0185
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0185
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0185
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0185
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0185
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0185
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0185
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0185
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0185
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0185
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0185
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0185
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0185
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0185
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0185
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0185
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0185
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0185
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0185
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0185
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0185
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0185
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0185
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0185
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0185
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0185
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0190
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0190
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0190
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0190
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0190
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0190
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0190
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0190
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0190
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0190
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0190
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0190
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0190
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0190
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0190
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0190
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0190
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0190
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0190
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0190
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0190
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0190
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0190
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0190
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0190
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0190
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0190
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0190
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0190
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0190
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0190
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0190
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0190
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0190
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0190
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0190
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0190
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0195
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0195
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0195
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0195
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0195
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0195
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0195
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0195
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0195
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0195
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0195
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0195
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0195
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0195
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0195
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0195
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0195
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0195
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0195
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0195
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0195
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0195
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0195
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0195
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0200
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0200
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0200
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0200
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0200
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0200
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0200
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0200
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0200
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0200
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0200
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0200
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0200
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0200
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0200
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0200
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0200
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0200
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0200
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0200
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0200
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0200
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0200
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0200
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0200
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0205
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0205
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0205
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0205
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0205
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0205
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0205
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0205
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0205
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0205
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0205
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0205
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0205
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0205
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0205
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0205
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0205
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0205
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0205
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0205
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0205
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0205
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0210
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0210
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0210
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0210
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0210
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0210
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0210
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0210
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0210
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0210
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0210
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0210
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0210
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0210
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0210
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0210
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0210
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0210
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0210
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0210
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0210
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0210
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0210
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0210
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0210
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0210
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0210
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0210
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0210
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0210
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0210
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0210
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0210
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0210
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0210
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0210
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0215
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0215
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0215
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0215
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0215
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0215
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0215
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0215
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0215
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0215
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0215
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0215
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0215
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0215
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0215
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0215
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0215
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0215
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0215
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0215
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0215
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0215
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0215
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0215
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0215
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0215
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0215
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0215
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0215
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0215
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0215
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0215
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0215
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0215
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0215
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0220
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0220
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0220
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0220
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0220
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0220
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0220
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0220
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0220
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0220
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0220
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0220
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0220
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0220
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0220
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0220
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0220
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0220
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0220
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0220
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0220
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0220
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0220
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0220
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0220
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0220
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0220
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0220
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0220
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0220
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0220
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0220
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0220
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0220
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0220
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0220
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0220
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0220
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0220
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0220
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0225
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0225
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0225
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0225
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0225
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0225
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0225
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0225
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0225
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0225
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0225
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0225
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0225
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0225
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0225
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0225
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0225
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0225
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0225
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0225
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0225
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0225
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0225
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0225
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0225
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0225
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0225
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0225
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0225
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0225
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0225
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0225
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0225
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0225
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0225
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0230
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0230
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0230
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0230
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0230
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0230
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0230
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0230
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0230
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0230
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0230
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0230
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0230
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0230
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0230
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0230
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0230
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0230
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0230
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0230
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0230
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0230
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0230
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0230
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0230
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0230
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0230
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0230
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0230
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0230
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0230
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0230
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0230
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0230
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0230
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0230
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0230
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0230
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0230
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0230
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0230
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0230
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0230
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0230
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0235
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0235
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0235
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0235
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0235
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0235
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0235
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0235
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0235
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0235
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0235
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0235
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0235
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0235
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0235
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0235
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0235
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0235
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0235
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0235
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0235
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0235
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0235
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0235
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0235
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0235
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0235
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0235
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0235
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0235
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0235
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0235
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0235
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0235
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0235
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0235
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0235
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0235
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0235
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0235
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0235
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0240
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0240
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0240
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0240
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0240
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0240
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0240
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0240
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0240
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0240
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0240
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0240
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0240
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0240
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0240
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0240
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0240
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0240
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0240
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0240
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0240
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0240
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0240
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0240
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0240
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0240
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0240
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0240
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0240
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0240
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0240
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0240
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0240
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0240
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0240
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0240
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0240
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0240
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0240
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0240
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0240
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0240
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0240
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0245
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0245
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0245
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0245
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0245
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0245
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0245
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0245
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0245
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0245
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0245
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0245
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0245
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0245
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0245
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0245
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0245
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0245
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0245
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0245
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0245
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0245
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0245
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0245
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0245
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0245
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0245
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0245
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0245
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0245
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0245
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0245
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0245
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0245
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0250
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0250
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0250
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0250
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0250
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0250
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0250
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0250
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0250
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0250
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0250
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0250
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0250
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0250
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0250
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0250
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0250
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0250
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0250
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0250
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0250
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0250
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0250
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0250
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0250
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0250
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0250
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0250
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0250
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0250
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0250
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0250
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0250
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0250
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0250
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0250
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0250
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0250
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0250
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0250
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0250
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0250
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0250
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0250
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0255
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0255
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0255
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0255
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0255
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0255
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0255
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0255
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0255
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0255
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0255
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0255
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0255
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0255
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0255
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0255
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0255
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0255
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0255
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0255
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0255
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0255
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0255
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0255
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0255
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0255
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0255
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0255
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0255
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0255
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0260
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0260
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0260
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0260
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0260
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0260
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0260
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0260
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0260
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0260
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0260
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0260
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0260
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0260
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0260
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0260
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0260
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0260
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0260
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0260
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0260
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0260
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0260
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0260
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0260
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0260
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0260
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0260
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0260
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0260
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0265
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0265
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0265
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0265
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0265
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0265
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0265
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0265
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0265
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0265
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0265
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0265
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0265
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0265
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0265
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0265
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0265
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0265
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0265
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0265
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0265
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0265
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0265
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0265
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0265
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0265
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0265
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0265
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0265
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0265
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0265
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0265
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0265
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0265
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0265
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0265
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0270
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0270
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0270
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0270
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0270
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0270
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0270
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0270
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0270
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0270
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0270
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0270
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0270
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0270
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0270
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0270
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0270
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0270
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0270
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0270
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0270
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0270
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0270
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0270
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0270
http://refhub.elsevier.com/S2255-5536(16)30090-8/sbref0270

	Body mass index reference charts for the individuals with Down syndrome aged 2‐18 years
	Introdução
	Métodos
	Resultados
	Participantes
	Gráfico de IMC

	Discussão
	Financiamento
	Conflitos de interesse
	Agradecimentos
	Referências


