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PALAVRAS-CHAVE Resumo

Antropometria; Objetivo: Determinar a ocorréncia de sindrome metabolica (SM) e do fenétipo cintura hipertri-
Adolescente; gliceridémica (CH) em amostra de adolescentes e estabelecer qual indicador antropométrico
Obesidade melhor identifica SM e CH, de acordo com género e fase da adolescéncia.

abdominal; Métodos: Estudo transversal com 800 adolescentes (414 meninas) de 10-19 anos. Indicadores
Sindrome x antropométricos (indice de massa corporal, perimetro da cintura, relacao cintura/estatura,
metabolica; relacdo cintura/quadril e relacdo pregas cutaneas centrais/periféricas) foram determinados
Cintura por protocolos padronizados. Para diagnostico da SM, foi usada a proposta de Ferranti et al.
hipertrigliceridémica (2004). A CH foi definida pela presenca simultanea de perimetro da cintura aumentado (>75 per-

centil por idade e sexo) e triglicerideos elevados (>100 mg/dL). O desempenho dos indicadores
antropométricos foi avaliado por meio da curva Receiver Operating Characteristic.
Resultados: A prevaléncia de SM foi idéntica a de CH (6,4%), sem diferencas entre os géneros
e entre as fases da adolescéncia. O perimetro da cintura apresentou maior area abaixo da
curva no diagnostico da SM, exceto para meninos entre 17-19 anos, para os quais a relacao
cintura/estatura exibiu melhor desempenho. No diagnédstico da CH, a cintura isolada apresentou
maior area abaixo da curva, exceto para os meninos nas fases inicial e final da adolescéncia,
nos quais a relacdo cintura/estatura obteve maior area. A relacdo entre as pregas cutaneas
apresentou pior desempenho para identificar SM e CH.

Conclusées: O perimetro da cintura e a relagdo cintura/estatura mostraram o melhor desem-
penho para identificar SM e CH em ambos os sexos e nas trés fases da adolescéncia.

© 2015 Associacao de Pediatria de Sao Paulo. Publicado por Elsevier Editora Ltda. Todos os
direitos reservados.
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Anthropometric indices to identify metabolic syndrome and hypertriglyceridemic
waist phenotype: a comparison between the three stages of adolescence

Abstract

Objective: To determine the prevalence of metabolic syndrome (MS) and the hypertriglyceride-
mic waist phenotype (HW) in a representative adolescent sample; as well as to establish which
anthropometric indicator better identifies MS and HW, according to gender and adolescent age.
Methods: This cross sectional study had the participation of 800 adolescents (414 girls) from
10-19 years old. Anthropometric indicators (body mass index, waist perimeter, waist/stature
ratio, waist/hip ratio, and central/peripheral skinfolds) were determined by standard protocols.
For diagnosis of MS, the criteria proposed by de Ferranti et al. (2004) were used. HW was defined
by the simultaneous presence of increased waist perimeter (>75th percentile for age and sex)
and high triglycerides (>100mg/dL). The ability of anthropometric indicators was evaluated by

Results: The prevalence of MS was identical to HW (6.4%), without differences between genders
and the adolescence phases. The waist perimeter showed higher area under the curve for the
diagnosis of MS, except for boys with 17-19 years old, for whom the waist/stature ratio exhibited
better performance. For diagnosing HW, waist perimeter also showed higher area under the
curve, except for boys in initial and final phases, in which the waist/stature ratio obtained
larger area under the curve. The central/peripheral skinfolds had the lowest area under the

Conclusions: The waist perimeter and the waist/stature showed a better performance to iden-
tify MS and HW in both genders and in all three phases of adolescence.
© 2015 Associacao de Pediatria de Sao Paulo. Published by Elsevier Editora Ltda. All rights

syndrome;
Hypertriglyceridemic
waist
Receiver Operating Characteristic curve.
curve for the presence of both MS and HW phenotype.
reserved.
Introducao

As doencas cronicas nao transmissiveis sao consideradas a
principal causa de mortalidade nos paises desenvolvidos e
em desenvolvimento' e estdo aumentando rapidamente, em
especial nos paises em desenvolvimento.? No Brasil, essas
doencas correspondem a cerca de 70% da mortalidade.?

A sindrome metabolica (SM) é definida como um conjunto
de alteracoes que incluem obesidade central, dislipidemia,
hiperglicemia, resisténcia a insulina e hipertensao arterial.*
0 fendtipo cintura hipertrigliceridémica (CH), um dos com-
ponentes da SM, é identificado pela presenca simultanea
de perimetro da cintura e concentragdes de triglicerideos
elevados.” Ambos os fendtipos sdo importantes preditores
das doencas cardiovasculares,? contudo a CH é considerada
um método mais simples para triagem de individuos com
risco cardiometabdlico aumentado.®

A prevaléncia de SM e CH vem sendo amplamente
investigada em adultos,*>7-'" mas estudos com criancas e
adolescentes sao limitados.®'""'? Pesquisas conduzidas no
Irda com criancas e adolescentes de 6-18 anos relataram pre-
valéncia de 14% e 8,52% de SM e CH, respectivamente.®"?
Esmaillzadeh et al."" observaram prevaléncia de SM de 10,1%
em adolescentes de 10-19anos (10,3% nos meninos e 9,9%
nas meninas) e 6,5% de CH (7,3% nos meninos e 5,6% nas
meninas). Recentemente, encontrou-se prevaléncia de CH
de 7,2% em adolescentes de 11-17 anos da cidade de Salva-
dor (BA)."

Diante da escassez de dados sobre o fenotipo CH
na populacdao adolescente e das evidéncias de que a

prevaléncia de SM em pediatria vem aumentando,” com
tendéncia a persistir na vida adulta,’* torna-se necessa-
rio estabelecer qual o melhor indicador de distribuicao da
gordura corporal que permite identificar precocemente ado-
lescentes em risco para estabelecer intervencées e melhorar
a salde cardiovascular futura.' Diante do exposto, o obje-
tivo deste estudo foi determinar a prevaléncia de SM e do
fenotipo CH em uma amostra representativa de adolescen-
tes, bem como estabelecer qual indicador antropométrico
melhor identifica a SM e o fenotipo CH, de acordo com
género e fase da adolescéncia.

Método

Estudo transversal, que compde uma investigacao mais
ampla feita com adolescentes de 10-19 anos de ambos os
sexos da populacao rural e urbana de escolas publicas e pri-
vadas (do 5° ano do ensino fundamental ao 3° ano do médio)
do municipio de Vigosa (MG). O tamanho amostral foi calcu-
lado com o programa Epi Info, versao 6,04. Considerando-se
a populacédo na faixa etaria de 10-19 anos e 11 meses resi-
dente no municipio no Ultimo censo, um total de 11.898,'° a
prevaléncia esperada de 50%, visto que o estudo considera
como desfecho multiplos fatores de risco cardiovasculares,
5% de variabilidade aceitavel, 99% de nivel de confianca
e acréscimo de 20% para controle de possiveis fatores de
confusao, o calculo amostral resultou em 796 adolescentes.
O valor de 50% para a prevaléncia foi escolhido, pois, quando
esse dado ndo é conhecido, o método mais conservador e que



196

Documento descarregado de http://www.rpped.com.br el 03/07/2015. Cépia para uso pessoal, esta totalmente proibida a transmissdo deste documento por qualquer meio ou forma.

Pereira PF et al.

potencializa o tamanho da amostra é adotar a estimativa de
50%.

Os critérios de inclusao foram: nao fazer uso regular de
medicamentos que alterassem a glicemia, a insulinemia, o
metabolismo lipidico e/ou os niveis pressoricos; nao parti-
cipar de programa de reducao e controle de peso; nao fazer
uso regular de diuréticos/laxantes e nao estar gravida ou ja
ter engravidado. Os adolescentes que atendiam aos critérios
de inclusao e que fizeram parte do estudo foram subdividi-
dos por sexo e agrupados por intervalos etarios (10-13 anos:
fase inicial; 14-16 anos: fase intermediaria; 17-19 anos: fase
final)."”

Os alunos foram selecionados entre aqueles que assina-
ram o termo de consentimento livre e esclarecido, por meio
de sorteio aleatorio simples, que respeitou a proporcao de
alunos de cada idade, em cada escola. Quando um parti-
cipante recusou-se a participar em qualquer uma das fases
de estudo ou desistiu, outro estudante foi selecionado para
substitui-lo. Todos os participantes e seus pais/ responsa-
veis, no caso de voluntarios menores de 18 anos, assinaram
o termo de consentimento livre e esclarecido, de acordo com
a Declaracao de Helsinque e com as normas da Resolucao n°
466/2012 do Conselho Nacional de Saude. O estudo foi apro-
vado pelo Comité de Etica em Pesquisas com Seres Humanos
da Universidade Federal de Vicosa (Of. Ref. n° 0140/2010).

A coleta de dados ocorreu entre 7h e 9h30 na Divisao de
Salde da Universidade Federal de Vicosa, por profissionais
qualificados e previamente treinados.

0 peso e altura foram aferidos mediante técnicas inter-
nacionais padronizadas com os adolescentes descalcos e
usando roupas leves'® em balanca digital eletrénica (LC
200PP, Marte®, Sao Paulo, Brasil) e estadiometro portatil
(Alturexata®, Belo Horizonte, Brasil). O indice de massa cor-
poral foi calculado por meio da razao entre o peso corporal
(kg) e o quadrado da estatura (m?).

O perimetro da cintura foi aferido no ponto médio entre a
margem inferior da Gltima costela e a crista iliaca, no plano
horizontal e no fim de uma expiracao normal. O perime-
tro do quadril foi verificado na regido glutea sobre roupas
leves, sendo circundado o maior perimetro horizontal entre
a cintura e os joelhos.'® Todas as afericdes foram feitas
em duplicata por um Unico avaliador treinado, aceitaram-
-se variacoes de 0,5cm e foi calculada a média entre os
valores, com uma fita métrica com extensao de 2 metros,
flexivel e inelastica (Cardiomed®, Sao Luiz, MA, Brasil).
A seguir, calculou-se a relacao cintura estatura e a relacao
cintura quadril pela divisao do perimetro da cintura (cm)
pela estatura (cm) e pelo perimetro do quadril (cm), res-
pectivamente.

As pregas cutaneas, subescapular, suprailiaca, tricipital e
bicipital foram verificadas no lado direito do corpo e todas
as medidas foram tomadas trés vezes de forma nao consecu-
tiva (usou-se a média) por um Unico avaliador treinado com
o equipamento Lange Skinfold Caliper (Cambridge Scientific,
Cambridge, MA, EUA)."® Considerou-se prega cutdnea peri-
férica a soma das pregas tricipital e bicipital e como central
ou troncular o somatério da subescapular e suprailiaca, a
partir das quais se calculou a relagao prega cutanea central
ou troncular/prega cutanea periférica."

As amostras de sangue foram coletadas, apos jejum de
12 horas, em veia antecubital e o soro foi separado por
centrifugacdo a 2.225xg por 15 minutos, a temperatura

ambiente (2-3 Sigma, Sigma Laborzentrifuzen, Osterodeam
Harz, Germany). A glicemia foi medida pelo método glicose
oxidase com o equipamento Cobas Mira Plus (Roche Diagnos-
tics, GmbH, Montclair, NJ, USA). As concentracées de HDL
e triglicerideos foram dosadas pelo método colorimétrico
enzimatico, com automacao pelo equipamento Cobas Mira
Plus (Roche Diagnostics, GmbH, Montclair, NJ, USA) (Roche
Corp.).

A pressao arterial sistdlica e diastdlica foi aferida apos
repouso minimo de 15 minutos, com monitor de pressao san-
guinea de insuflacdo automatica (Omron® Model HEM-741
CINT, Quioto, KYT, Japao) e manguito de tamanho adequado
ao perimetro do braco. A medida foi repetida duas vezes
no braco com maior valor de pressao, com intervalo de
1 minuto entre elas, e foi usada a média das duas Ultimas
medidas.?°

Para o diagndstico da SM empregou-se a definicao pro-
posta por de Ferranti et al.,'* a qual se baseia na presenca
de trés dos seguintes critérios: perimetro da cintura
>75 percentil segundo sexo e idade da propria populacao;
HDL <50mg/dL (exceto para meninos de 15-19anos, nos
quais se usou <45mg/dL); triglicerideos >100mg/dL; pres-
sdo arterial sistdlica e ou diastdlica >90 percentil por sexo,
idade e altura; e glicemia de jejum >100mg/dL. Deve-se
notar que o critério de Ferranti et al. propée glicemia >110,
mas se optou por usar a recomendacao mais recente da
American Diabetes Association.?'

0 fendtipo CH foi definido com o uso dos pontos de corte
para definicao da SM. A presenca simultanea do perimetro
da cintura aumentado (>75 percentil por idade e sexo da
propria populacao estudada) e de concentracgoes séricas ele-
vadas de triglicerideos (=100 mg/dL) foi considerada CH.??

O banco de dados foi elaborado com dupla digitacao
no Microsoft Office Excel 2007 e para as analises estatis-
ticas foram usados os programas SPSS for Windows, versao
17.0, e MedCalc versao 9.3. O teste de Kolmogorov-Smirnov,
métodos graficos e o coeficiente de assimetria (Skewness > 1;
assimétrico) foram usados para avaliar as variaveis quanto
a normalidade. As variaveis antropométricas, clinicas e
metabdlicas foram comparadas entre as fases por Anova
seguida do post hoc de Tukey ou pelo teste de Kruskall-Wallis
seguido por Mann-Whitney com correcao de Bonferroni para
variaveis com distribuicdo paramétrica e nao paramétrica,
respectivamente. Para as comparagdes entre os sexos usou-
-se o teste t de Student ou o de Mann-Whitney para variaveis
com distribuicdo paramétrica e nao paramétrica, respec-
tivamente. A ocorréncia da SM e CH, bem como de seus
componentes individuais, foi comparada entre as fases e
entre os sexos por meio do teste do qui- quadrado de
Pearson. Adicionalmente, foram elaboradas curvas receiver
operator characteristic e calculou-se a area abaixo da curva,
a fim de identificar o melhor indicador antropométrico asso-
ciado a SM e ao fenétipo CH.

Resultados

Foram contatados, em 2010, todos os adolescentes estu-
dantes das escolas pUblicas e particulares, tanto da zona
urbana quanto na rural, de Vicosa (MG). Em 2010, o munici-
pio tinha 27 escolas e todas participaram do estudo. Todos
os adolescentes que aceitaram participar e entregaram o
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Tabela 1  Caracteristicas dos adolescentes de acordo com género e fase de idade

Fase da adolescéncia

Inicial Intermediaria Final Total
Meninas
N 157 134 123 414
Idade (anos) 11,57 (1,07)? 15,67 (0,94)° 18,17 (0,65)° 14,86 (2,90)f
IMC (kg/m?) 18,80 (3,37)° 21,59 (3,99) 21,19 (3,32)° 20,41 (3,78)f
PC (cm) 68,82 (9,66)° 76,22 (9,15) 75,48 (9,10)° 73,20 (9,92)f
PQ (cm) 79,67 (9,17)2 93,01 (9,02) 92,88 (8,01)° 87,91 (10,89)f
RCQ 0,86 (0,05)? 0,82 (0,05) 0,81 (0,05)c 0,83 (0,06)f
RCE 0,46 (0,06) 0,47 (0,06) 0,47 (0,06) 0,47 (0,06)
RCP 1,61 (0,59)2 1,78 (0,44) 1,86 (0,48)° 1,74 (0,52)f
Glicemia (mg/dL) 86,08 (6,55)? 82,49 (6,79) 81,74 (5,93)° 83,63 (6,73)f

HDL (mg/dL)

52,56 (12,31)

51,35 (11,75)

51,86 (11,73)

51,96 (11,94)

TG (mg/dL) 78,70 (37,24) 71,38 (35,57) 67,54 (31,27)° 73,01 (35,25)f
PAS (mmHg) 95,59 (9,93)2 99,61 (7,57) 100,86 (8,30)¢ 98,46 (9,02)f
PAD (mmHg) 60,61 (7,42) 61,79 (6,75) 63,48 (6,79)° 61,85 (7,10)f
Meninos

N 179 95 112 386

Idade (anos) 11,71 (1,13)2 15,56 (0,89)° 18,29 (0,83)° 14,57 (3,01)f
IMC (kg/m?) 18,34 (3,73)° 20,88 (3,32)° 22,25 (3,85)° 20,10 (4,04)f
PC (cm) 67,10 (10,61)? 74,47 (9,27) 77,79 (9,96)° 72,02 (11,14)f
PQ (cm) 75,72 (9,73)? 89,40 (8,71)° 92,77 (9,22)° 84,04 (12,18)f
RCQ 0,88 (0,04)2 0,83 (0,05) 0,84 (0,04)c 0,86 (0,05)f
RCE 0,45 (0,06) 0,44 (0,05) 0,45 (0,05) 0,45 (0,06)
RCP 1,34 (0,47)2 1,67 (0,49)° 1,94 (0,54)° 1,59 (0,56)"

Glicemia (mg/dL)
HDL (mg/dL)

86,74 (6,56)
51,31 (13,72)*

86,68 (6,23)"
46,77 (11,01)

83,74 (6,73)°
46,42 (10,48)°

85,86 (6,65)"
48,77 (12,41)'

TG (mg/dL) 69,54 (33,53) 66,56 (38,55) 66,88 (31,30) 68,03 (34,16)
PAS (mmHg) 96,17 (10,33)2 103,98 (10,50)° 110,21 (8,56)° 102,17 (11,57)f
PAD (mmHg) 58,18 (6,85) 58,66 (7,92) 59,75 (8,08) 58,76 (7,50)
Total

N 336 229 235 800

Idade (anos) 11,64 (1,10)? 15,63 (0,92)° 18,22 (0,74)¢ 14,72 (2,95)f
IMC (kg/m?) 18,55 (3,57)° 21,30 (3,74) 21,69 (3,61)° 20,26 (3,91)f
PC (cm) 67,91 (10,20)? 75,50 (9,22) 76,58 (9,56)° 72,63 (10,53)f
PQ (cm) 77,57 (9,66)? 91,52 (9,05) 92,83 (8,59)° 86,04 (11,68)%f
RCQ 0,87 (0,05)>¢ 0,82 (0,05) 0,82 (0,05)c 0,84 (0,05)f
RCE 0,45 (0,06) 0,46 (0,06) 0,46 (0,06) 0,46 (0,06)¢
RCP 1,46 (0,54)>¢ 1,74 (0,46)° 1,90 (0,51)¢ 1,67 (0,56)%F

Glicemia (mg/dL)
HDL (mg/dL)

86,43 (6,55)°
51,90 (13,08)

84,23 (6,87)"
49,45 (11,65)

82,69 (6,39)<¢
49,27 (11,46)°

84,70 (6,77)°"
50,42 (12,26)>"

TG (mg/dL) 73,82 (35,55) 69,38 (36,83) 67,23 (31,21) 70,61 (34,79)
PAS (mmHg) 95,90 (10,13)? 101,42 (9,14)"¢ 105,32 (9,63)° 100,25 (10,48)°
PAD (mmHg) 59,32 (7,21) 60,49 (7,40) 61,70 (7,65)° 60,35 (7,45)° 1

IMC, indice de massa corporal; PC, perimetro da cintura; PQ, perimetro do quadril; RCQ, relacdo cintura quadril; RCE, relacao cintura
estatura; RCP, relacao pregas centrais/periféricas; HDL, lipoproteina de alta densidade; TG, triglicerideos; PAS, pressao arterial sistolica;

PAD, pressao arterial diastdlica.

Dados apresentados em média (desvio padrao).
@ Diferencas entre fase inicial e intermediaria.
b Diferencas entre fase intermediaria e final.
¢ Diferencas entre fase inicial e final.

d p<0,05 entre géneros.
€ p<0,01 entre géneros.
f p<0,01 entre fases.
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Tabela 2
e fase da adolescéncia

Prevaléncia de sindrome metabodlica, cintura hipertrigliceridémica e componentes individuais, de acordo com género

Fase Cintura TG elevado HDL Glicemia elevada PA SM CH
>P75 baixo elevada
n (%) n (%) n (%) n (%) n (%) n (%) n (%)
Meninas
Inicial (n=157) 38 (24,2) 35 (22,3) 70 (44,6) 3(1,9) 4 (2,5) 15 (9,5) 11 (7,0)
Intermediaria (n=134) 34 (25,4) 22 (16,4) 64 (47,8) 0 (0,0) 2 (1,5) 7 (5,2) 9 (6,7)
Final (n=123) 31 (25,2) 16 (13,0) 50 (40,7) 0 (0,0) 1(0,8) 5 (4,1) 6 (4,9)
Total (n=414) 103 (24,9) 73 (17,6)° 184 (44,4) 3(0,7) 7 (1,7)2 27 (6,5) 26 (6,3)
Meninos
Inicial (n=179) 134 (25,1) 22 (12,3) 88 (49,2) 1 (0,6) 6 (3,4) 14 (7,8) 12 (6,7)
Intermediaria (n=95) 24 (25,3) 10 (10,5) 45 (47,4) 1(1,0) 6 (6,3) 4 (4,2) 5 (5,3)
Final (n=112) 29 (25,9) 13 (11,6) 49 (43,8) 1(0,9) 4 (3,6) 6 (5,4) 8 (7,1)
Total (n=386) 98 (25,4) 45 (11,7)2 182 (47,2) 3(0,8) 16 (4,2)? 24 (6,2) 25 (6,5)
Total
Inicial (n=336) 83 (24,7) 57 (16,9) 158 (47,0) 4 (1,2) 10 (2,9) 29 (8,6) 23 (6,9)
Intermediaria (n=229) 58 (25,3) 32 (13,9) 109 (47,6) 1(0,4) 8 (3,5) 11 (4,8) 14 (6,1)
Final (n=235) 60 (25,5) 29 (12,3) 99 (42,1) 1 (0,4) 5(2,1) 11 (4,7) 14 (5,9)
Total (n=800) 201 (25,1) 118 (14,8) 366 (45,8) 6 (0,8) 23 (2,9) 51 (6,4) 51 (6,4)

SM, sindrome metabdlica; CH, cintura hipertrigliceridémica; P, percentil; TG, triglicerideos; HDL, lipoproteina de alta densidade; PA,

pressao arterial.
@ p<0,01 entre géneros.

termo de consentimento livre e esclarecido foram incluidos
no presente estudo: 828. Desses, 28 foram excluidos pelos
seguintes motivos: uso de medicamento anticonvulsivante
(um); histdria de hipotireoidismo (um); jejum inadequado
(dois); impossibilidade técnica na coleta de sangue (um);
uso de antidepressivo (fluoxetina) (nove); histéria de mielo-
menigoncele (um); presenca de cancer no nariz (um); uso
de hormonio do crescimento (um); alteracdes hormonais
(trés); uso de suplementos e/ou vitaminas (cinco); gravi-
dez anterior (dois); pé inchado e com gesso (um). Assim, os
adolescentes estudados incluiram 414 meninas e 383 meni-
nos com idade média de 14,72 (DP=2,95). As caracteristicas
antropométricas, clinicas e metabdlicas sao apresentadas na
tabela 1.

As meninas tiveram maiores valores de perimetro do
quadril, relacdo cintura/estatura, relacdo pregas cuta-
neas centrais/periféricas, HDL e pressao arterial diastolica
comparadas com os meninos. Esses apresentaram maiores
valores de glicemia e pressao arterial sistolica. Os para-
metros indice de massa corporal, perimetro da cintura,
triglicerideos e idade nédo diferiram entre os sexos. Algumas
variaveis nao se modificaram com a idade, sendo relagao cin-
tura/estatura e HDL nas meninas e relacao cintura/estatura,
triglicerideos e pressdo arterial diastolica nos meninos.
Comparando as fases da adolescéncia, observa-se que no
sexo feminino a intermediaria e final ndo diferem entre si
(fase inicial < fase intermediaria = fase final), enquanto que
de forma geral nos meninos os parametros diferem entre as
fases (fase inicial < fase intermediaria < fase final, exceto
glicemia, que diminuiu da fase intermediaria para a final).

A tabela 2 indica a presenca da SM, do fenétipo CH e
dos seus componentes, de acordo com o género e a fase
da adolescéncia. A prevaléncia de SM foi idéntica a de CH

(6,4%), sem diferencas entre os géneros e entre as fases
da adolescéncia. Dentre os componentes da sindrome, o
mais prevalente foi baixo HDL. Em relacdo ao fendtipo, a
prevaléncia de obesidade abdominal foi superior a de hiper-
trigliceridemia. A prevaléncia de pressao arterial elevada
foi maior nos meninos (p<0,01), enquanto que a hipertrigli-
ceridemia foi mais prevalente nas meninas (p<0,01).

Quando se avaliou qual indicador antropométrico exibiu
melhor desempenho na predicao da SM e CH, o perimetro
da cintura apresentou os maiores valores absolutos de area
abaixo da curva em todas as analises, exceto para meninos
nas fases inicial e final no diagnostico da CH e para meni-
nos na fase final no diagndstico da SM nos quais a relacao
cintura/estatura apresentou maior valor absoluto de area
abaixo da curva. Por sua vez, a relacao pregas cutaneas cen-
trais/periféricas obteve as menores areas abaixo da curva
para a presenca tanto de SM quanto da CH (tabela 3). As
areas abaixo das curvas foram calculadas mediante as curvas
receiver operator characteristic (figs. 1 e 2).

Discussao

Foi identificada prevaléncia de 6,4% para SM e fendtipo CH,
sem diferencas entre os géneros e as fases da adolescéncia.

A SM é um problema de saude no grupo pediatrico
nos paises desenvolvidos e especialmente naqueles em
desenvolvimento,? contudo ainda nao existe um critério
formal e unificado para o seu diagnoéstico em criancas e
adolescentes e observa-se o emprego de diversos critérios
para essa definicao em diferentes populacées, o que difi-
culta a comparacao das prevaléncias.’® A prevaléncia da SM
nos Estados Unidos, pelo mesmo critério usado no presente
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Tabela 3  Areas abaixo da curva (95% IC) dos indicadores antropométricos como preditores da sindrome metabolica e do fenétipo cintura hipertrigliceridémica
Género Fase IMC PC RCQ RCE RCP
SM
Meninas Inicial 0,906 (0,849; 0,946)° 0,906 (0,849; 0,946)° 0,789 (0,717; 0,850)° 0,881 (0,819; 0,927)° 0,767 (0,693; 0,831)°
Intermediaria 0,778 (0,699; 0,846)* 0,835 (0,761; 0,894)° 0,706 (0,622; 0,782) 0,818 (0,742; 0,879)° 0,733 (0,650; 0,806)?
Final 0,763 (0,678; 0,835)? 0,902 (0,835; 0,948)° 0,961 (0,910; 0,987)° 0,864 (0,790; 0,919)° 0,595 (0,503; 0,682)
Meninos Inicial 0,914 (0,863; 0,951)° 0,929 (0,881; 0,962)° 0,861 (0,802; 0,908)° 0,924 (0,875; 0,958)° 0,839 (0,777; 0,890)°
Intermediaria 0,945 (0,878; 0,981)° 0,964 (0,904; 0,991)° 0,902 (0,824; 0,954)° 0,953 (0,889; 0,986)° 0,967 (0,908; 0,992)°
Final 0,910 (0,841; 0,956)° 0,948 (0,889; 0,981)° 0,931 (0,867; 0,970)° 0,976 (0,928; 0,995)° 0,700 (0,607; 0,783)
CH
Meninas Inicial 0,926 (0,874; 0,962)? 0,959 (0,915; 0,984)? 0,944 (0,896; 0,975)? 0,954 (0,909; 0,981)? 0,815 (0,746; 0,873)?
Intermediaria 0,872 (0,815; 0,929) 0,917 (0,870; 0,965) 0,955 (0,920; 0,990) 0,970 (0,941; 0,999) 0,902 (0,852; 0,953)
Final 0,994 (0,960; 0,998)° 1,000 (0,970; 1,000)° 0,917 (0,853; 0,959)° 0,999 (0,967; 1,000)? 0,575 (0,483; 0,664)
Meninos Inicial 0,927 (0,878; 0,960)° 0,943 (0,898; 0,972)° 0,894 (0,839; 0,935)" 0,953 (0,911; 0,979)° 0,797 (0,730; 0,853)"

Intermediaria
Final

0,967 (0,908; 0,992)°
0,965 (0,912; 0,990)°

0,978 (0,924; 0,997)°
0,961 (0,906; 0,988)"

0,984 (0,933; 0,998)°
0,867 (0,790; 0,924)"

0,977 (0,922; 0,996)"
0,977 (0,929; 0,996)°

0,885 (0,803; 0,941)"
0,512 (0,415; 0,607)

IC, intervalo de confianga; SM, sindrome metabdlica; CH, cintura hipertrigliceridémica; IMC, indice de massa corporal; PC, perimetro da cintura; RCQ, relacdo cintura quadril; RCE, relacdo
cintura estatura; RCP, relacdo pregas centrais/periféricas.

@ p<0,05.
b p<0,01.
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Figura1 Curvas receiver operator characteristic (ROC) para a sindrome metaboélica de acordo com género e fase da adolescéncia.

IMC, indice de massa corporal (kg/m?); PC, perimetro da cintura (cm); RCQ, relacéo cintura quadril; RCE, relacdo cintura estatura;

RCP, relagao pregas centrais/periféricas.

estudo, foi estimada em 12,9% nos mexicano-americanos,
10,9% entre nao hispanicos brancos e 2,5% nos nao hispani-
cos negros.' Kelishadi et al.”> observaram prevaléncia de
14% (13% nas meninas e 14% nos meninos) de SM por critério
analogo ao do presente estudo. No Brasil, estudo feito com
criancas e adolescentes em Salvador (BA) observou preva-
éncia de 6,6% (8,5% nas meninas e 4,7% nos meninos).”

A prevaléncia do feno6tipo CH neste estudo (6,4%) foi idén-
tica aquela observada em estudo feito com adolescentes

de 10-19 anos em Teera (Ird) (6,4%)'" e semelhante aquela
identificada em criancas e adolescentes de 6-18 anos
do Ird (8,5%),° em adolescentes de 10-19 anos do Reino
Unido (7,3%)?* e em adolescentes de 11-17 anos em Salvador
(BA) (7,2%)."? Contudo, em um estudo feito na Inglaterra?*
com criancas e adolescentes obesos de 8-18 anos, foi encon-
trada prevaléncia de 40% do fenétipo CH.?? As diferencas
nas prevaléncias de SM e do fendtipo CH podem ser atribui-
das as variagdes nos pontos de corte usados para classificar
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cintura/estatura; RCP, relacao pregas centrais/periféricas.

obesidade central, hipertrigliceridemia e outros componen-
tes da sindrome entre os diferentes estudos e suas diferencas
no estado nutricional, maturagao sexual, etnia e habitos de
vida entre as regides.'>?°

Dentre os componentes da SM, as baixas concentracées
de HDL foram o mais prevalente, o que pode ser expli-
cado pelo processo de transicao nutricional vivenciado
no Brasil, onde o consumo alimentar tem sido principal-
mente constituido de alimentos de alto teor energético, e
entre os adolescentes destaca-se a frequéncia elevada de

consumo de biscoitos recheados, linguica, salsicha, morta-
dela, sanduiches e salgados. A prevaléncia de inadequacao
do consumo de gordura saturada foi superior a 80% e o
consumo de biscoitos recheados que contém gorduras hidro-
genadas e acidos graxos trans foi quatro vezes maior nesse
grupo comparado com o dos adultos.?® A baixa pratica de
atividade fisica comumente observada nesse grupo etario
€ outro fator que possivelmente esta contribuindo para a
alta prevaléncia encontrada de baixas concentracoes de
HDL.”
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Nesse sentido, embora a experiéncia de uso do fenotipo
CH como uma ferramenta de diagndstico de risco car-
diometabdlico em adolescentes ainda seja limitada, esta
documentado que, em adultos, esse fenotipo é capaz de
identificar individuos com a triade aterogénica, que com-
preende concentracdes aumentadas de LDL pequenas e
densas, apolipoproteina B e hiperinsulinemia e que tém
alto risco para doencas cardiovasculares.” Em estudo lon-
gitudinal com adultos do Teera (n=6.834), observou-se que
o fenétipo CH aumentou o risco de incidéncia de doencas
cardiovasculares.’ Os resultados desse estudo sugerem que
essas duas medidas, PC e triglicerideos, podem ser usadas
em substituicdo aos indicadores de mais alto custo, para
identificar adolescentes em risco de desordens metabdli-
cas.

O segundo objetivo deste estudo foi verificar qual indi-
cador antropométrico apresenta o melhor desempenho para
identificar a ocorréncia de SM e do fenotipo CH. As analises
receiver operator characteristic indicaram que o perime-
tro da cintura e a relacao cintura/estatura apresentaram
maiores area abaixo da curva, tanto para identificar SM
quanto CH. Estudos tém demonstrado que o perimetro da
cintura em adolescentes constitui um bom indicador do
conte(ido de gordura abdominal visceral?® e de fatores de
risco cardiovasculares'®??3° e pode ser um instrumento
simples para identificar SM.'>?>2> Em um estudo feito
com criancas e adolescentes (8-18anos), a relacao cin-
tura/estatura revelou-se levemente melhor preditora da SM
(area abaixo da curva = 0,83 [0,78-0,89]), do que o perime-
tro da cintura (area abaixo da curva = 0,79 [0,73-0,85]) e 0
indice de massa corporal (area abaixo da curva = 0,79 [0,72-
0,85]).2° Uma das vantagens da relacao cintura/estatura é
a possibilidade do uso do ponto de corte >0,5, aplicavel a
ambos os sexos e a todas as idades para identificar criancas
e adolescentes em risco cardiovascular. ** O indice de massa
corporal, um indicador amplamente usado na rotina clinica
pediatrica para a avaliacdo do estado nutricional, apresen-
tou desempenho inferior ao perimetro da cintura e relacao
cintura/estatura, o que esta de acordo com estudos pré-
vios que apontaram a superioridade do perimetro da cintura
isolado ou ajustado pela estatura.’>?>? Além disso, o peri-
metro da cintura é menos afetado do que o indice de massa
corporal pelo género, etnia e adiposidade total.?®

0 indice de menor desempenho foi a relacao pregas
cutaneas centrais/periféricas, o que pode ser explicado
pelas pregas cutaneas estimarem a gordura subcutanea, e
nao a visceral, e essa Ultima é a que esta associada ao
maior risco.>' Além disso, tem sido questionada a validade
dos indicadores que se baseiam na relacao entre medi-
das comparada as medidas isoladas para predizer risco
cardiovascular.?

Esse estudo apresenta algumas limitacdes: a natureza
transversal, que nao permite avaliar os efeitos precisos do
crescimento na medida de cintura, e a etnia, que constitui
um dos fatores que interferem na distribuicao de gordura
corporal. Contudo, seus efeitos nao foram avaliados, pois a
classificacao poderia ser imprecisa, devido a grande multi-
etnicidade da populagao brasileira. Outro ponto limitante é
que nao foi possivel avaliar o estagio de maturacao sexual
dos participantes e a puberdade interfere na distribuicao
da gordura corporal. Entretanto, buscou-se controlar esses
efeitos pelo emprego de pontos de corte de perimetro da

cintura especificos por idade e sexo. Finalmente, caracte-
risticas do estilo de vida (habitos alimentares e de atividade
fisica) poderiam afetar a relacdo entre a ocorréncia de obe-
sidade e outras desordens metabdlicas associadas, de modo
que devem ser incluidos em estudos futuros.

Pode-se concluir que, de acordo com os resultados do
presente estudo, o fenétipo CH constitui uma ferramenta
simples para a substituicdo da SM na triagem de individuos
em risco cardiometabodlico. Em relacdo a capacidade dos
indicadores antropométricos, o perimetro da cintura e a
relacao cintura/estatura apresentaram melhor desempenho
para identificar SM e CH, dois fendtipos importantes de risco
cardiometabolico, em ambos os sexos e em todas as fases da
adolescéncia, o que enfatiza a importancia de se incorporar
a afericao destas medidas na rotina clinica pediatrica.

Essas observacdes levam a demanda de uma curva de
referéncia nacional de perimetro da cintura para adolescen-
tes, a qual poderia ser usada, tanto no ambito clinico quanto
na vigilancia populacional, para identificar jovens assinto-
maticos mas com alto risco e que poderiam se beneficiar de
uma intervencao precoce. Acredita-se que tais avancos tra-
riam um impacto na prevencao primaria em salde publica.

Financiamento

Conselho Nacional de Desenvolvimento Cientifico e Tecnolo-
gico (485986/2011-6) e Fundacdo de Amparo a Pesquisa do
Estado de Minas Gerais (APQ-00872-12).

Conflitos de interesse
Os autores declaram nao haver conflitos de interesse.

Referéncias

1. World Health Organization [pagina na Internet]. World Health
Statistics [acessado em 12 de agosto de 2014]. Disponivel em:
http://www.who.int/gho/ncd/en/

2. Kelishadi R. Childhood overweight, obesity, and the meta-
bolic syndrome in developing countries. Epidemiol Rev.
2007;29:62-76.

3. Brasil. Ministério da Saude. Secretaria de Vigilancia em Saude.
Departamento de Analise de Situacdo de Salde. In: Plano de
acoes estratégicas para o enfrentamento das doencas cronicas
nao transmissiveis (DCNT) no Brasil 2011-2022. Brasilia: Minis-
tério da Saude; 2011.

4. Alberti KG, Eckel RH, Grundy SM, Zimmet PZ, Cleeman JI,
Donato KA, et al. Harmonizing the metabolic syndrome:
a joint interim statement of the International Diabetes Fede-
ration Task Force on Epidemiology and Prevention; National
Heart Lung and Blood Institute; American Heart Association;
World Heart Federation; International Atherosclerosis Society;
and International Association for the Study of Obesity. Circula-
tion. 2009;120:1640-5.

5. Lemieux |, Pascot A, Couillard C, Lamarche B, Tchernof
A, Alméras N, et al. Hypertriglyceridemic waist: a marker
of the atherogenic metabolic triad (hyperinsulinemia; hype-
rapolipoprotein B; small, dense LDL) in Men? Circulation.
2000;102:179-84.

6. Alavian SM, Motlagh ME, Ardalan G, Motaghian M,
Davarpanah AH, Kelishadi R. Hypertriglyceridemic waist phe-
notype and associated lifestyle factors in a national population
of youths: Caspian Study. J Trop Pediatr. 2008;54:169-77.


http://www.who.int/gho/ncd/en/
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0170
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0170
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0170
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0170
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0170
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0170
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0170
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0170
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0170
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0170
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0170
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0170
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0170
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0170
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0170
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0170
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0170
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0170
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0170
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0170
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0170
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0170
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0170
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0170
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0175
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0175
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0175
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0175
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0175
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0175
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0175
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0175
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0175
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0175
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0175
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0175
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0175
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0175
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0175
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0175
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0175
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0175
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0175
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0175
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0175
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0175
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0175
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0175
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0175
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0175
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0175
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0175
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0175
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0175
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0175
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0175
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0175
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0175
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0175
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0175
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0175
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0175
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0175
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0175
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0175
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0175
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0175
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0175
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0175
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0175
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0175
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0175
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0175
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0185
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0185
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0185
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0185
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0185
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0185
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0185
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0185
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0185
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0185
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0185
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0185
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0185
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0185
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0185
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0185
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0185
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0185
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0185
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0185
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0185
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0185
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0185
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0185
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0185
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0185
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0185
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0185
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0185
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0185
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0185
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0185
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0185
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0185
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0185
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0185
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0185
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0185
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0185
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0185
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0190

Documento descarregado de http://www.rpped.com.br el 03/07/2015. Cépia para uso pessoal, esta totalmente proibida a transmissdo deste documento por qualquer meio ou forma.

Indicadores antropométricos para identificar sindrome metabdlica e fenotipo cintura hipertrigliceridémica

203

7.

Rogowski O, Shapira |, Steinvil A, Berliner S. Low-grade
inflammation in individuals with the hypertriglyceridemic waist
phenotype: another feature of the atherogenic dysmetabolism.
Metabolism. 2009;58:661-7.

. Radenkovi¢ SP, Koci¢ RD, Pesic MM, Dimi¢ DN, Golubovi¢ MD,

Radojkovic¢ DB, et al. The hypertriglyceridemic waist phenotype
and metabolic syndrome by differing criteria in type 2 diabetic
patients and their relation to lipids and blood glucose control.
Endokrinol Pol. 2011;62:316-23.

. Samadi S, Bozorgmanesh M, Khalili D, Momenan A, Sheikholes-

lami F, Azizi F, et al. Hypertriglyceridemicwaist: the point of
divergence for prediction of CVD vs. mortality: Tehran Lipid and
Glucose Study. Int J Cardiol. 2013;165:260-5.

. Liy, ChenS, Shao X, Guo J, Liu X, Liu A, et al. Association of uric

acid with metabolic syndrome in men, premenopausal women
and postmenopausal women. Int J Environ Res Public Health.
2014;11:2899-910.

. Esmaillzadeh A, Mirmiran P, Azadbakht L, Azizi F. Prevalence

of the hypertriglyceridemic waist phenotype in Iranian adoles-
cents. Am J Prev Med. 2006;30:52-8.

. Conceicao-Machado ME, Silva LR, Santana ML, Pinto EJ, Silva

Rde C, Moraes LT, et al. Hypertriglyceridemic waist phenotype:
association with metabolic abnormalities in adolescents. J Pedi-
atr (Rio J). 2013;89:56-63.

. Kelishadi R, Ardalan G, Gheiratmand R, Adeli K, Delavari A,

Majdzadeh R, et al. Paediatric metabolic syndrome and associ-
ated anthropometric indices: the Caspian study. Acta Paediatr.
2006;95:1625-34.

. De Ferranti SD, Gauvreau K, Ludwig DS, Neufeld EJ, Newburger

JW, Rifai N. Prevalence of the metabolic syndrome in Ameri-
can adolescents: findings from the third national health and
nutrition examination survey. Circulation. 2004;110:2494-7.

. McCarthy HD. Measuring growth and obesity across childhood

and adolescence. Proc Nutr Soc. 2014;73:210-7.

. Brasil - Instituto Brasileiro de Geografia e Estatistica [pagina na

Internet]. Censo demografico 2010 [acessado em 12 de agosto
de 2014]. Disponivel em: http://www.cidades.ibge.gov.br

. World Health Organization [pagina na Internet]. Nutrition in

adolescence - issues and challenges for the health sector:
issues in adolescent health and development [acessado em 12
de agosto de 2014]. Disponivel em http://whqlibdoc.who.int/
publications/2005/9241593660_eng.pdf

. Lohman TG, Roche AF, Martorell R. Anthropometric stan-

dardization reference manual. Champaign: Human Kinetics;
1988.

. Warnberg J, Nova E, Moreno LA, Romeo J, Mesana MI, Ruiz JR,

et al. Inflammatory proteins are related to total and abdominal
adiposity in a healthy adolescent population: the Avena study.
Am J Clin Nutr. 2006;84:505-12.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Sociedade Brasileira de Cardiologia; Sociedade Brasileira de
Hipertensao; Sociedade Brasileira de Nefrologia. VI Diretrizes
Brasileiras de Hipertensao Arterial. Arq Bras Cardiol. 2010;95
Suppl 1:1-51.

American Diabetes Association. Diagnosis and classification of
diabetes mellitus. Diabetes Care. 2006;35 Suppl 1:543-8.
Hobkirk JP, King RF, Gately P, Pemberton P, Smith A, Barth JH,
et al. The predictive ability of triglyceridesand waist (hyper-
triglyceridemic waist) in assessing metabolic triad change in
obese children and adolescents. Metab Syndr Relat Disord.
2013;11:336-42.

Ribeiro-Silva RC, Florence TC, Conceicao-Machado ME,
Fernandes GB, Couto RD. Anthropometric indicators for
prediction of metabolic syndrome in children and adolescents:
a population-based study. Rev Bras Saude Mater Infant.
2014;14:173-81.

Bailey DP, Savory LA, Denton SJ, Davies BR, Kerr CJ. The
hypertriglyceridemic waist, waist-to-height ratio, and cardio-
metabolic risk. J Pediatr. 2013;162:746-52.

Pereira PF. Medidas de localizacao da gordura corporal e fatores
de risco para doencas cardiovasculares em adolescentes do sexo
feminino Vicosa-MG. Vicosa: UFV; 2008. Tese de mestrado.
Brasil - Ministério do Planejamento, Orcamento e Gestao.
Instituto Brasileiro de Geografia e Estatistica. Diretoria de Pes-
quisas. Coordenacao de Trabalho e Rendimento. In: Pesquisa de
orcamentos familiares 2008-2009: analise do consumo alimentar
pessoal no Brasil. Rio de Janeiro: IBGE; 2011.

Fernandes RA, Christofaro DG, Milanez VF, Casonatto J, Cardoso
JR, Ronque ER, et al. Physical activity: rate, related factors,
and association between parents and children. Rev Paul Pediatr.
2011;29:54-9.

Daniels SR, Khoury PR, Morrison JA. Utility of different measu-
res of body fat distribution in children and adolescents. Am J
Epidemiol. 2000;152:1179-84.

Harrington DM, Staiano AE, Broyles ST, Gupta AK, Katzmarzyk
PT. Waist circumference measurement site does not affect
relationships with visceral adiposity and cardiometabolic risk
factors in children. Pediatr Obes. 2013;8:199-206.

Pereira PF, Serrano HM, Carvalho GQ, Lamounier JA, Peluzio MC,
Franceschini SC, et al. Waist and waist-to-height ratio: useful
to identify the metabolic risk of female adolescents? Rev Paul
Pediatr. 2011;29:372-7.

Orphanidou C, McCargar L, Birmingham CL, Mathieson J,
Goldner E. Accuracy of subcutaneous fat measurement:
comparison of skinfold calipers, ultrasound, and computed
tomography. J Am Diet Assoc. 1994;94:855-8.

Sangi H, Muller WH. Which measure of body fat distribution
is best for epidemiologic research among adolescents? Am J
Epidemiol. 1991;133:870-83.


http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0205
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0205
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0205
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0205
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0205
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0205
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0205
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0205
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0205
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0205
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0205
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0205
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0205
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0205
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0205
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0205
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0205
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0205
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0205
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0205
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0205
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0205
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0205
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0205
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0205
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0205
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0205
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0205
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0205
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0205
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0205
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0205
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0205
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0205
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0205
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0205
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0205
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0205
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0205
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0205
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0205
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0205
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0205
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0205
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0205
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0235
http://www.cidades.ibge.gov.br/
http://whqlibdoc.who.int/publications/2005/9241593660_eng.pdf
http://whqlibdoc.who.int/publications/2005/9241593660_eng.pdf
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0250
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0250
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0250
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0250
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0250
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0250
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0250
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0250
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0250
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0250
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0250
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0250
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0250
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0250
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0250
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0250
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0250
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0250
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0255
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0255
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0255
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0255
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0255
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0255
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0255
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0255
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0255
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0255
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0255
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0255
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0255
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0255
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0255
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0255
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0255
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0255
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0255
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0255
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0255
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0255
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0255
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0255
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0255
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0255
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0255
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0255
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0255
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0255
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0255
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0255
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0255
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0255
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0255
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0255
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0255
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0255
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0255
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0255
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0255
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0255
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0255
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0255
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0255
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0260
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0260
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0260
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0260
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0260
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0260
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0260
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0260
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0260
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0260
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0260
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0260
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0260
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0260
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0260
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0260
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0260
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0260
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0260
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0260
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0260
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0260
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0260
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0260
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0260
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0260
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0260
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0260
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0265
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0265
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0265
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0265
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0265
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0265
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0265
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0265
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0265
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0265
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0265
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0265
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0265
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0265
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0265
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0265
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0265
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0265
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0275
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0275
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0275
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0275
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0275
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0275
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0275
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0275
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0275
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0275
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0275
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0275
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0275
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0275
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0275
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0275
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0275
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0275
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0275
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0275
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0275
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0275
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0275
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0275
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0275
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0275
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0275
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0275
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0275
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0275
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0275
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0275
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0275
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0275
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0275
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0275
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0275
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0275
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0275
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0280
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0280
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0280
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0280
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0280
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0280
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0280
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0280
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0280
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0280
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0280
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0280
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0280
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0280
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0280
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0280
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0280
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0280
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0280
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0280
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0280
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0280
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0280
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0280
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0280
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0280
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0280
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0280
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0280
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0280
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0285
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0285
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0285
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0285
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0285
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0285
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0285
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0285
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0285
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0285
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0285
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0285
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0285
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0285
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0285
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0285
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0285
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0285
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0285
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0285
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0285
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0285
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0285
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0285
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0285
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0285
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0285
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0285
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0285
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0285
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0285
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0285
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0285
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0285
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0285
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0285
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0285
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0285
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0285
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0285
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0285
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0285
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0285
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0285
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0285
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0290
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0290
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0290
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0290
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0290
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0290
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0290
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0290
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0290
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0290
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0290
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0290
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0290
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0290
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0290
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0290
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0290
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0290
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0290
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0290
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0290
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0290
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0290
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0290
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0290
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0290
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0290
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0290
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0290
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0290
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0290
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0290
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0290
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0290
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0290
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0290
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0290
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0290
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0290
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0290
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0290
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0290
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0290
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0290
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0290
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0290
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0290
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0290
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0290
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0290
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0290
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0290
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0290
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0290
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0295
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0295
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0295
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0295
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0295
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0295
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0295
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0295
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0295
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0295
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0295
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0295
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0295
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0295
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0295
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0295
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0295
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0295
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0295
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0295
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0295
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0295
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0295
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0295
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0295
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0295
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0295
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0295
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0295
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0295
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0295
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0295
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0295
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0295
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0295
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0295
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0295
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0295
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0295
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0295
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0300
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0300
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0300
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0300
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0300
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0300
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0300
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0300
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0300
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0300
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0300
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0300
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0300
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0300
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0300
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0300
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0300
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0300
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0300
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0300
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0300
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0300
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0300
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0300
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0300
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0300
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0300
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0305
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0305
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0305
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0305
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0305
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0305
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0305
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0305
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0305
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0305
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0305
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0305
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0305
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0305
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0305
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0305
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0305
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0305
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0305
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0305
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0305
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0305
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0305
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0305
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0305
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0305
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0305
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0305
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0305
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0305
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0305
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0305
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0305
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0305
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0305
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0305
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0305
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0305
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0310
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0310
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0310
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0310
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0310
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0310
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0310
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0310
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0310
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0310
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0310
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0310
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0310
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0310
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0310
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0310
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0310
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0310
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0310
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0310
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0310
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0310
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0310
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0310
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0310
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0310
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0310
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0310
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0310
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0310
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0310
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0310
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0310
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0310
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0310
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0310
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0310
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0310
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0310
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0310
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0310
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0310
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0310
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0315
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0315
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0315
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0315
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0315
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0315
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0315
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0315
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0315
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0315
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0315
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0315
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0315
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0315
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0315
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0315
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0315
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0315
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0315
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0315
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0315
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0315
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0315
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0315
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0315
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0315
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0315
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0315
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0315
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0315
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0315
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0315
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0315
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0320
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0320
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0320
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0320
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0320
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0320
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0320
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0320
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0320
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0320
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0320
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0320
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0320
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0320
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0320
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0320
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0320
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0320
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0320
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0320
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0320
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0320
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0320
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0320
http://refhub.elsevier.com/S0103-0582(15)00026-X/sbref0320

