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Adolescents; Objective: Sleep deprivation in adolescents has lately become a health issue that tends to
Sleep; increase with higher stress prevalence, extenuating routines, and new technological devices
Sleep deprivation; that impair adolescents’ bedtime. Therefore, this study aimed to assess the excessive sleepiness
Sleepiness frequency and the factors that might be associated to it in this population.

Methods: The cross-sectional study analyzed 531 adolescents aged 10-18 years old from two
private schools and one public school. Five questionnaires were applied: the Cleveland Adoles-
cent Sleepiness Questionnaire; the Sleep Disturbance Scale for Children; the Brazilian Economic
Classification Criteria; the General Health and Sexual Maturation Questionnaire; and the Physi-
cal Activity Questionnaire. The statistical analyses were based on comparisons between schools
and sleepiness and non-sleepiness groups, using linear correlation and logistic regression.
Results: Sleep deprivation was present in 39% of the adolescents; sleep deficit was higher in
private school adolescents (p<0.001), and there was a positive correlation between age and
sleep deficit (p <0.001; r=0.337). Logistic regression showed that older age (p=0.002; PR: 1.21
[CI: 1.07-1.36]) and higher score level for sleep hyperhidrosis in the sleep disturbance scale
(p=0.02; PR: 1.16 [CI: 1.02-1.32]) were risk factors for worse degree of sleepiness.
Conclusions: Sleep deficit appears to be a reality among adolescents; the results suggest a
higher prevalence in students from private schools. Sleep deprivation is associated with older
age in adolescents and possible presence of sleep disorders, such as sleep hyperhidrosis.
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PALAVRAS-CHAVE

Fatores que influenciam na sonoléncia excessiva diurna em adolescentes

Objetivo: A privacao de sono na adolescéncia € um importante problema de salde na atualidade
e soO tende a se agravar com o aumento do estresse, da rotina extenuante e do advento de novos
aparelhos tecnologicos que parecem refletir negativamente no inicio do sono em adolescentes.
0 estudo objetiva avaliar a frequéncia da sonoléncia excessiva e quais fatores podem estar

Métodos: O estudo transversal avaliou 531 adolescentes de 10 a 18 anos em duas escolas de
ensino privado e uma de ensino pUblico e aplicou para cada adolescente cinco questionarios:
Cleveland Adolescent Sleepiness Questionnaire; Sleep Disturbance Scale for Children; Critério
de Classificacdo Econdmica Brasil; Questionario Geral de Salde e Maturacdo Sexual; Questio-
nario de Atividade Fisica. Fizeram-se comparagoes entre as escolas e entre grupos com e sem
sonoléncia por meio de correlacao linear e regressao logistica.

Resultados: Observou-se privacdo de sono em 39% dos adolescentes, débito de sono maior
para escolares do ensino privado (p < 0,001) e correlacao positiva entre idade e débito do sono
(p<0,001; r=0,337). Na regressao logistica, apontaram-se como fatores para pior grau de sono-
léncia maior faixa etaria dos escolares (p=0,002; RP: 1,21 [IC: 1,07-1,36]) e maior escore
na variavel hiperidrose do sono do questionario de distUrbios do sono (p=0,02; RP: 1,16 [IC:

Conclusdes: O déficit de sono é uma realidade na populacado estudada e apresenta-se pior em
escolares do ensino privado. A privacao de sono esta relacionada com a maior faixa etaria dos
adolescentes e possivel presenca de disturbios do sono, como a hiperidrose do sono.

© 2015 Sociedade Brasileira de Pediatria. Publicado por Elsevier Editora Ltda. Todos os direitos

Adolescentes; Resumo

Sono;

Privacao de sono;

Sonoléncia
associados a ela nessa populacao.
1,02-1,32]).
reservados.

Introducao

0 sono tem importancia fundamental para o adequado cres-
cimento fisico, a estabilidade emocional, o comportamento
e a manutencdo da funcdo cognitiva em adolescentes."?
Estudos fisioldgicos mostraram que o sono adequado é
também importante na consolidacdo da memoria, o que
tem sérias implicacdes para o sucesso escolar nessa faixa
etaria.>? Uma noite de sono com qualidade ira refletir no
melhor desempenho escolar e na maior motivacao para
os estudos.® Varias pesquisas sugerem que essa populacdo
necessita de em média oito a nove horas de sono por
noite para desempenhar adequadamente as atividades
cotidianas e absorver os beneficios fisicos e mentais do
sono.*?

Embora essa seja a meta para um sono de qualidade,
sabe-se que os adolescentes vém dormindo um periodo
inferior ao necessario.® A atualizacdo e o lancamento de
videogames cada vez mais atrativos e simuladores da rea-
lidade e a presenca ampla da internet com chats, grupos
de conversa e redes sociais sao fatores agravantes do sono
adequado.” A presenca de televisdo, videogame e com-
putador nos quartos’~’ relacionam-se a maior privacdo de
sono.Com o advento e a popularizacdo de dispositivos porta-
teis, mais estudos devem ser feitos para avaliar seus efeitos
no sono, uma vez que os adolescentes tém o habito de os
levar a cama na hora de dormir e consequentemente atra-
sar o inicio do sono. Outrossim, o estilo de vida agitado
vigente na sociedade, principalmente em grandes metro-
poles, reflete negativamente nos adolescentes, torna-os
vitimas de ansiedade, agressividade, estresse e cobrancas

sociais e escolares, com eventuais prejuizos para um sono
adequado.?"°

A privacdo de sono, muito além do que se imagi-
nava, nao esta restrita apenas a alteragdes psicossociais.
Recentemente observaram-se associacées entre sonoléncia
e obesidade.'" Adolescentes com sobrepeso parecem ter um
sono mais reduzido e perturbado,'"'? o peso excessivo tam-
bém é fator de risco para distUrbios respiratorios do sono,
como a sindrome da apneia obstrutiva do sono (SAOS)."?

0 que se sabe até o momento é que tanto fatores inter-
nos, como maturacéo sexual, idade, género, obesidade, bem
como fatores externos, como horario escolar, uso de tecno-
logias, consumo de drogas, podem influenciar no sono.>’
No entanto, o Brasil ainda carece de grandes estudos que
evidenciem esse cenario em territério nacional.

Assim, para avaliar sonoléncia nessa populagcdo, uma
opcao ¢ a aplicacdo de questionarios. Um dos mais usados,
o Pediatric Daytime Sleepiness Scale (PDSS),'* apresenta
como limitacdo uma faixa etaria restrita para adolescen-
tes. O Modified Epworth Sleepness Scale (ESS),"” por sua
vez, é uma a adaptacao da escala de sonoléncia de Epworth
e contém poucas perguntas em sua avaliacdo e faixa eta-
ria também restrita. Logo, por abordar questdes de quatro
areas (sono na escola, alerta na escola, sono ao anoitecer,
sono durante transporte), o Cleveland Adolescent Sleepiness
Questionnaire (CASQ),'® resumiu-se em um dos mais com-
pletos na atualidade para avaliar sonoléncia excessiva nessa
populacado, ainda que nao tenha um ponto de corte para
classificacao da presenca ou nao de sonoléncia. Apesar de
ser um questionario novo para avaliagao de sonoléncia, os
outros questionarios comumente aplicados para criangas e
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adolescentes sdo aplicados em populacées menores e tém
aplicacao nacional limitada.

Diante dessa realidade, objetiva-se nesse estudo veri-
ficar a frequéncia de sonoléncia excessiva diurna em
adolescentes, assim como o efeito de diversas variaveis na
sonoléncia em excesso.

Material e métodos

0 estudo foi prospectivo e avaliou por meio de questiona-
rios especificos uma populacdo de 545 adolescentes entre
10 e 18 anos de trés escolas da grande Sao Paulo escolhidas
por conveniéncia, duas de ensino privado e uma de ensino
publico, durante o segundo semestre de 2013. Para inclusao,
os adolescentes foram convidados a participar do estudo por
meio de palestra explanatoria. Foram recrutados adolescen-
tes entre 10 e 18 anos completos das escolas que aceitaram
participar. Os participantes deveriam ter o Termo de Con-
sentimento Livre e Esclarecido e o Termo de Assentimento
do Adolescente devidamente assinados. Foram excluidos os
adolescentes que apresentaram algum grau de déficit men-
tal ou outra deficiéncia que os impedia de responder aos
questionarios adequadamente. Excluiram-se também ado-
lescentes em uso cronico de medicamentos que pudessem
influenciar o ciclo sono-vigilia. O estudo foi aprovado pelo
Comité de Etica em Pesquisa da Universidade Federal de Sao
Paulo em 2013 com registro n° 15925613.4.0000.5505.

As variaveis estudadas foram idade, sexo, grau de
maturacao sexual, etnia, indice de massa corporea (IMC),
periodo escolar, classificacdo econémica, sedentarismo,
presenca de doencas cronicas e uso continuo de medica-
mentos, classificacdo econdmica, presenca de sonoléncia
excessiva, disturbios do sono e horas de sono.

A avaliacdo dessas variaveis deu-se por meio de cinco
questionarios, distribuidos por um Unico pesquisador e pre-
enchidos em domicilio. Um deles é a versao adaptada para o
portugués do questionario Cleveland Adolescent Sleepiness
Questionnaire (CASQ)'® de 16 perguntas, que avalia o grau
de sonoléncia dos adolescentes, e seus valores-limite sdo de
16 a 80 pontos, sem um ponto de corte para classificacao da
presenca ou ndo de sonoléncia. A adaptacdo do CASQ para
versao em portugués se deu apos autorizacao do autor ori-
ginal do estudo e duas pessoas fluentes na lingua inglesa e
portuguesa traduziram-no separadamente. O proximo passo
foi transportar as duas versdes para o inglés novamente,
o que foi feito por dois nativos da lingua inglesa, bilin-
gues. Avaliamos as duas traducdes em conjunto e fizemos
alteragoes até que um consenso fosse alcangado e restasse
apenas uma versao. Em seguida, essa versao traduzida foi
analisada por especialistas na area e fizemos mudancas
até atingir novamente uma decisdo Unica. Testamos essa
segunda versao em 15 adolescentes que, apos ler as pergun-
tas, deveriam responder o que entenderam das afirmacoes
e se apresentaram dividas de interpretacao. As 16 ques-
toes foram entendidas por no minimo 80% dos adolescentes.
As questoes que geraram dlvidas de compreensao por mais
de 10% dos adolescentes passaram por um processo de
reconstrucao e resultaram na terceira versao da traducao,
definida como versao final.

Outro questionario foi a versdo validada para o por-
tugués brasileiro (Ferreira et al.)" do Sleep Disturbance
Scale for Children (SDSC), desenvolvido por Bruni et al.'®
Esse questionario avalia em 26 perguntas seis grupos de
distirbios do sono frequentes em pediatria (disturbio
de inicio e manutencdo do sono, distlrbio respiratorio do
sono, disturbio de despertar, distUrbio de transicdo sono-
-vigilia, disturbio de sonoléncia excessiva e hiperidrose do
sono). Nao ha pontos de corte para classificacao e os valo-
res podem variar entre 26 e 130 no total. Foi adicionada ao
questionario mais uma pergunta sobre as horas de sono nos
fins de semana para calculo do débito de sono.

Aplicou-se também questionario do nivel socioecono-
mico do adolescente por meio do Critério de Classificacdo
Econdmica Brasil formulado pela Associacao Brasileira de
Empresas de Pesquisa, que classifica a populacao em classes
sociais de A a E por itens presentes no domicilio e grau de
escolaridade do chefe da familia.

Um questionario geral avaliou as demais variaveis: o
grau de maturacao sexual foi por autorreferéncia, seguindo
desenhos dos estagios de maturacao de Tannerpara, o desen-
volvimento genital, de mamas e de pelos.”” Duas versbes
foram usadas, de acordo com o género; a avaliacao nutrici-
onal usou as medidas autorreferidas de peso e altura mais
recentes para calculo do indice de massa corpodrea, o diag-
nostico do estado nutricional foi baseado no escore-z do
IMC seguindo as curvas da Organizacdo Mundial da Satude.?°
Definiu-se obesidade como o escore-z do IMC acima de dois
desvios-padrao (> +2DP); a idade pela data de nascimento
do escolar.

O questionario de atividade fisica tinha trés perguntas
sobre frequéncia de atividade fisica e atividades sedentarias
desenvolvidas pelos adolescentes, com adaptacdes a reali-
dade brasileira do questionario original desenvolvido pelo
Centro de Pesquisa sobre Sono em Pediatria da Universidade
de Chicago.?' O questionario classifica como ativo o escolar
que faz acima de 30 minutos de exercicio com frequéncia
maior do que trés vezes por semana. Ao fim, responderam
ainda nesse questionario a duas perguntas sobre a presenca
de doencas cronicas e uso de medicacédo continua.

No estudo, as variaveis qualitativas estao representadas
com numero de observacdes e percentual e as variaveis
quantitativas sdo representadas com média e desvio-padrao.
Considerou-se privacao de sono quando o débito de sono,
quantidade de horas em média dormidas durante o fim
de semana subtraido da quantidade de horas em média de
sono durante a semana, fosse > 2 horas. Compararam-
-se as diversas variaveis entre dois grupos, ensino publico
e ensino privado, com o teste t de Student para variaveis
numéricas (idade, valor do CASQ, valor do SDSC por gru-
pos de distUrbios do sono e horas de sono, medicacado) e
qui-quadrado para variaveis categodricas (sexo, maturacao
sexual). Compararam-se ainda demais variaveis quanto a
presenca de sonoléncia excessiva diurna pelo CASQ, variavel
dependente. Teve ponto de corte o valor de CASQ categorico
(mediana de 38 pontos) e como variaveis independentes:
idade, género, tipo de escola (privada x publica), periodo
escolar (manha x tarde), obesidade, atividade fisica, doenca
cronica, débito de sono, queixas de sono (horas de sono
durante a semana, horas de sono nos fins de semana,
valor por grupos do questionario SDSC). Em seguida, com
a correlacao linear de Pearson, comparou-se a variavel
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dependente CASQ com as varidveis estatisticamente sig-
nificativas previamente obtidas. Comparou-se também a
variavel idade com CASQ e com débito de sono. Para avaliar
o efeito das diversas variaveis na qualidade do sono, fez-se
regressao logistica multivariada entre o CASQ categorico e as
variaveis significativas. Em todas as analises considerou-se
significante um p <0,05.

Resultados

O estudo abordou 545 questionarios, dos quais
14 foram entregues sem preenchimento, o que resultou
em 531 validos. Desses, 368 escolares (69%) responderam
completamente a todos os questionarios. Foi feita busca
ativa dos 163 escolares com questionarios incompletos
para total preenchimento, mas nao se obteve sucesso.
Porém, os dados aproveitaveis foram usados, desde que nao
refletissem em prejuizo para o estudo.

A tabela 1 apresenta as caracteristicas demograficas e
do sono mais importantes da amostra de adolescentes estu-
dada e compara os alunos das escolas particulares com
os da puUblica. As trés escolas foram divididas em dois gru-
pos, quanto ao ensino privado e ao ensino publico. Entre os
avaliados, os alunos de escola particular formaram a mai-
oria (65,9%) da populacao. A média de idade da populacao
foi de 13,9 + 2,1 anos (n = 529), os alunos do ensino pri-
vado tinham valor médio de idade maior do que os do
ensino publico (p <0,001).A amostra foi composta em sua
maioria por mulheres 302 (56,9%), nao houve diferenca na
distribuicdo entre os géneros entre o ensino particular e
publico. Em relagao a classe econdmica, a diferenca foi sig-
nificativa (p <0,001), com predominio da classe A no ensino
particular e classes B e C no ensino publico. A maturagao

sexual evidenciou diferenca significativa (p <0,001) compa-
tivel com a diferenca de idade dos grupos e o uso diario de
medicacao foi significativamente mais frequente em escola-
res do ensino privado (p = 0,003).

Para o questionario de sonoléncia CASQ, o valor médio
apresentado (n = 451) foi de 38,6 + 6. Nao houve diferenca
entre os alunos das escolas pUblica e privada, a média na
escola publica foi de 38,4 & 6,7 e na privada de 38,6 £+ 5,6
(tabela 1).

Quanto ao escore do SDSC, a média apresentada pela
populacao total (n = 440) foi de 50,1 + 11,3. Se consi-
derados apenas os escolares do ensino public, a média foi
de 49,5 + 13 e a das escolas particulares de 50,4 + 10,6,
nao foi diferente estatisticamente. No entanto, evidenciou-
-se maior prevaléncia de distUrbio de sonoléncia excessiva
(escore SDSC) nos escolares do ensino privado (p <0,001).

Os alunos do ensino publico tiveram tempo de sono na
semana maior do que os das escolas privadas (p = 0,001) e
esses ultimos apresentaram tempo maior de sono no fim de
semana (p = 0,017). Quanto ao padrao de sono, considerou-
-se privagao quando o débito de sono foi > 2 horas. Assim,
199 adolescentes (39%) referiam ter aos fins de semana em
média duas horas ou mais de sono quando comparados com
as médias de horas de sono semanais. O débito de sono para
os estudantes do colégio publico foi de 0,91 hora contra
1,71 hora para os colégios particulares (p < 0,001) e a
porcentagem de estudantes privados de sono nas escolas
particulares foi maior do que a da escola publica (45,8% x
24,8%; p < 0,001).

Existiu correlacao positiva entre débito do sono e idade
estatisticamente significativa (p < 0,001), de grau moderado
(r = 0,337), apresentou-se um aumento gradual do débito
do sono quanto maior a idade (fig. 1). Quando considerada
a idade, o valor do CASQ aumentou gradativamente com a

Tabela 1  Caracteristicas da amostra de adolescentes de acordo com o ensino

Variaveis Ensino publico Ensino privado p
n 181 (34,1%) 350 (65,9%)
Idade em anos (DP, n) 13,2+2,2 (n = 180) 14, +1,9 (n = 349) < 0,001
Sexo
Feminino (n, %) 109 (60,2%) 193 (55,1%) 0,263
Variaveis do sono:
CASQ (pontos+DP, n) 38,44+6,7 (n = 130) 38,6 5,6 (n = 321) 0,744
SDSC
Total (pontos =+ DP, n) 49,54+12,9 (n = 124) 50,4+10,6 (n = 316) 0,496
DIMS (pontos + DP) 14,2+ 4,6 14,8 +£3,6 0,204
DRS (pontos =+ DP) 4,8+2 4,4+1,8 0,057
DD (pontos + DP) 454+1,5 4,24+1,5 0,095
DTSV (pontos + DP) 11,2+4,3 10,6 +4 0,164
DSE (pontos -+ DP) 11,4+4,6 13,2+3,8 < 0,001
HS (pontos + DP) 3,4+1,8 3,1+1,6 0,101
Horas de sono
Semana (horas 4 DP) 7,74+1,57 7,31+£1,05 0,001
Fim de semana (h & DP) 8,71+1,50 9,02+1,14 0,017
Débito de sono (h +DP) 0,91+1,67 1,71 +£1,41 < 0,001
Déficit de sono (n, %) 41 (24,8%) 158 (45,8%) < 0,001

CASQ, Cleveland Adolescent Sleepiness Questionnaire; SDSC, Sleep Disturbance Scale for Children; DIMS, distarbio de inicio e manutencao
do sono; DRS, disturbio respiratorio do sono; DD, disturbio de despertar; DTSV, distirbio de transicdo sono vigilia; DSE, disturbio de

sonoléncia excessiva; HS, hiperidrose do sono.
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Figura 1

faixa etaria, 36 &= 5,7 para 10 anos e 41,3 & 6,2 para 17 anos,
0 que evidencia uma correlacao entre as variaveis idade e
valor do CASQ (p < 0,001) de grau fraco (r = 0,244).A amostra
de adolescentes de 18 anos nao foi representada por ser
pouco representativa (n = 8).

Para avaliacao da sonoléncia optou-se pelo uso do CASQ
como variavel dependente. Adotou-se a média alcancada
pelos escolares no CASQ, 38 pontos, como valor de corte
para a divisdao entre grupos com auséncia ou presenca de
sonoléncia. Foram comparadas as variaveis numeéricas, como
as seis variaveis que compde o questionario SDSC, além de
horas de sono durante a semana, horas de sono nos fins
de semana, débito do sono e idade. Houve associacao sig-
nificativa entre valores maiores do escore do questionario
SDSC para disturbio de sonoléncia excessiva (p = 0,008)
e hiperidrose do sono (p = 0,006), maior restricao de
sono durante a semana (p = 0,005) e faixa etaria maior
(p < 0,001) no grupo com sonoléncia. As variaveis categori-
cas avaliadas foram escola (pUblica versus privada), periodo
escolar, sexo, obesidade e atividade fisica. Nenhuma varia-
vel apresentou diferenca significativa entre os dois grupos
(tabela 2). A presenca de doencas cronicas (p = 0,34) tam-
bém nao foi significativa.

Ao ser avaliada a correlagao entre as diversas variaveis
com a sonoléncia (CASQ), houve correlacdo positiva com
distlrbios de sonoléncia excessiva (r = 0,25, p < 0,001),
hiperidrose do sono (r = 0,23, p < 0,001), idade (r = 0,24,
p < 0,001) e débito de sono (r = 0,11, p = 0,02). Houve uma
correlacdo negativa entre a sonoléncia e a quantidade de
sono em horas durante a semana (r = -0,21, p < 0,001) e nao
houve correlacdo entre a sonoléncia e quantidade de sono
nos fins de semana (r = -0,08, p = 0,10).

Foi feita regressao logistica multivariada para investi-
gar os fatores associados para sonoléncia nos adolescentes.
Os valores estatisticamente significativos apontam como
fatores para pior grau de sonoléncia a maior faixa etaria
dos escolares e 0o maior escore na variavel hiperidrose do
sono do SDSC (tabela 3).

Discussao

A partir dos resultados obtidos no estudo temos que a
sonoléncia diurna na populacao de adolescentes estudada
sofreu efeito estatisticamente significativo das variaveis

Sonoléncia vs. idade.

idade e hiperidrose do sono. Ainda, os dados encontrados
na aplicacdo do CASQ nos adolescentes brasileiros (38,6 +
6) mostraram-se levemente superiores aos encontrados por
Spilsbury et al."® nos Estados Unidos na validacao do questi-
onario (35,2 £+ 11) e em 314 adolescentes indianos, no qual
o valor médio obtido foi de 36 + 9.7

Um achado alarmante foi encontrar que 39% desses ado-
lescentes apresentam um débito de sono maior do que duas
horas e, com isso, estao sujeitos as inUmeras complicagoes
da privacdo de sono.?® Esses valores de privacdo de sono
encontrados seguiram a tendéncia de dados portugueses,’
nos quais 74% dormiram menos do que oito horas durante
a semana e 33% nos fins de semana. Existe também uma
relacao direta entre idade e sonoléncia diurna (fig. 1). Espe-
culamos que, com o progredir da idade, os adolescentes
a despeito de pouco sono priorizam atividades sociais, de
entretenimento e perdem tempo precioso com o desloca-
mento em ambiente urbano.”? Ainda, o achado de maior
déficit de sono no ensino privado parece estar associado
ao fato de a amostra de ensino privado ter em sua maio-
ria alunos do periodo matutino. A relevancia da privacao
de sono foi demonstrada nao s6 no Ocidente?® como em
dados recentes na China,?” onde se fez uma intervencao em
escola primaria com atraso do inicio das atividades escola-
res em 30 minutos e 60 minutos, o que resultou em melhor
desempenho dos escolares.

Outro fator associado, hiperidrose do sono, trata-se de
uma queixa que interfere na qualidade do sono por contri-
buir para a sonoléncia. Ela pode ser descrita em um grande
numero de diagndsticos diferenciais, aborda desde moléstias
infecciosas a distUrbios neuroenddcrinos,?® porém configura-
-se também uma queixa muito presente em pacientes com
a sindrome da apneia obstrutiva do sono (SAOS)?®*° e outras
doencas respiratorias na infancia.>°

0 estudo tem limitacGes pela auséncia de calculo amos-
tral, porém as correlagdes lineares entre idade, débito do
sono e sonoléncia excessiva (CASQ), com amostra de 450,
p bicaudal de 5% e de r = 0,37, revelou um poder de 99%.
A amostra nao balanceada entre o ensino publico e privado
gera também paradoxos nos achados e ndo pode repre-
sentar a populacao geral de adolescentes do nosso pais.
0 tamanho da amostra sem poder estatistico suficiente para
encontrar diferenca pode justificar o fato de algu-
mas associacoes nao serem estatisticamente significativas.
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Tabela 2 Comparacao da amostra conforme a sonoléncia (CASQ)

Variaveis n Sonoléncia (CASQ) P
independentes -
Nao sonolento Sonolento
Idade (anos) 529 13,5+1,9 14,44+2,0 < 0,001
Sexo (n)
Feminino 256 138 118 0,381
Masculino 195 97 98
Escola (n)
Publica 130 64 66 0,437
Privada 321 171 150
Periodo escolar (n)
Manha 372 188 184 0,175
Tarde 78 46 32
Obesidade (n)
Obeso 25 12 13 0,681
Eutrofico 404 211 193
Atividade (n)
Ativo 316 167 149 0,086
Sedentario 100 43 57
DIMS (pontos) 403 14,6 +3,8 14,6 4,1 0,90
DRS (pontos) 403 4,4+1,7 4,6+1,9 0,129
DD (pontos) 403 4,24+1,6 4,3+1,3 0,433
DTSV (pontos) 403 10,4 +4,1 10,9+3,9 0,267
DSE (pontos) 403 12,2441 13,344 0,008
HS (pontos) 403 3,0+1,5 3,5+1,8 0,006
Quantidade de sono (h)
Semana 516 7,624+1,18 7,29 4+1,27 0,005
Fim de semana 510 8,97 +1,31 8,89+1,23 0,546
Débito do sono (h) 509 1,334+1,55 1,59 41,49 0,076

CASQ, Cleveland Adolescent Sleepiness Questionnaire; DIMS, disorder of initiating and maintaining sleep; DRS, disturbio respiratorio do
sono; DD,distUrbio de despertar; DTSV, distUrbio de transicdo sono vigilia; DSE, distirbio de sonoléncia excessiva; HS, hiperidrose do

sono.
Tabela 3  Fatores associados a sonoléncia em adolescentes da cidade de Sao Paulo
Analise multivariada

Variaveis B p RP IC (95%)
independentes T T

Minimo Maximo
DSE 0,020 0,485 1,02 0,965 1,078
HS 0,148 0,023 1,16 1,021 1,318
Quantidade de sono na semana (horas) -0,070 0,484 0,932 0,765 1,135
Idade 0,189 0,002 1,208 1,074 1,358

DSE, Disturbio de Sonoléncia Excessiva; HS, Hiperidrose do Sono.

0 desenho do estudo, horizontal, nao permite também a
determinacao de relacao de causa e efeito, porém foi sufici-
ente para evidenciar alguns fatores associados a sonoléncia
em adolescentes. Outro ponto € o uso de questionarios,
que além de nao ser tao sensiveis quanto entrevistas, tém
a desvantagem de perdas e nao consideram as individualida-
des da populacao a ser aplicada. O CASQ, por exemplo, foi
desenvolvido para adolescentes anglo-saxdes que estudam
em periodo integral. Entretanto, esse dado nao é tao rele-
vante se considerarmos que mais de 80% da nossa amostra
estuda no periodo matutino e desperta cedo. A escolha de
traduzir um questionario e usa-lo por primeira vez no pais
pode ser também uma limitacdo, no entanto o CASQ é um

dos melhores questionarios para avaliar sonoléncia e o Unico
que consegue abordar toda a faixa etaria deste estudo.

Conclui-se do estudo que a sonoléncia excessiva
relaciona-se com o aumento da faixa etaria e também
encontramos associacao com a presenca de hiperidrose
do sono. O déficit de sono apresentou-se muito frequente
na populacdao de adolescentes investigada e, portanto, o
esforco de promover uma melhor qualidade do sono deve
focar fundamentalmente na melhor higiene do sono e evitar
que essa populacao nao sofra desde muito cedo com os pre-
juizos da privacao de sono. Assim, estudos futuros devem se
concentrar em estratégias de intervencao para melhoria da
privacao do sono.
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j.jpedp.2015.12.004.

Referéncias

1. Beebe DW. Cognitive, behavioral, and functional consequences
of inadequate sleep in children and adolescents. Pediatr Clin N
Am. 2011;58:649-65.

2. Meldrum RC, Restivo E. The behavioral and health consequences
of sleep deprivation among US high school students: relative
deprivation matters. Prev Med. 2014;63:24-8.

3. Allen-Gomes A, Tavares J, Azevedo MH. Sleep and academic per-
formance in undergraduates: a multimeasure, multipredictor
approach. Chronobiol Int. 2011;28:786-801.

4. Dewald JF, Meijer AM, Oort FJ, Kerkhof GA, Bogels SM. The influ-
ence of sleep quality, sleep duration and sleepiness on school
performance in children and adolescents: a meta-analytic
review. Sleep Med Rev. 2010;14:179-89.

5. Owens J, Adolescent Sleep Working Group Committee on
Adolescence. Insufficient sleep in adolescents and young
adults: an update on causes and consequences. Pediatrics.
2014;134:€921-32.

6. Matricciani L, Olds T, Petkov J. In search of lost sleep: secular
trends in the sleep time of school-aged children and adoles-
cents. Sleep Med Rev. 2012;16:203-11.

7. Calamaro CJ, Mason TB, Ratcliffe SJ. Adolescents living the 24/7
lifestyle: effects of caffeine and technology on sleep duration
and daytime functioning. Pediatrics. 2009;123:1005-10.

8. Cain N, Gradisar M. Electronic media use and sleep in
school-aged children and adolescents: a review. Sleep Med.
2010;11:735-42.

9. Van den Bulck J. Television viewing, computer game playing,
and internet use and self-reported time to bed and time out of
bed in secondary-school children. Sleep. 2004;27:101-4.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

. Bhattacharjee R, Kim J,

. Drake C, Nickel

. Shochat T, Cohen-Zion M, Tzischinsky O. Functional consequen-

ces of inadequate sleep in adolescents: a systematic review.
Sleep Med Rev. 2014;18:75-87.

. Hart CN, Cairns A, Jelalian E. Sleep and obesity in children and

adolescents. Pediatr Clin North Am. 2011;58:715-33.

. Mitchell JA, Rodriguez D, Schmitz KH, Audrain-McGovern

J. Sleep duration and
2013;131:e1428-34.

adolescent obesity. Pediatrics.

Jheirandish-Gozal L, Gozal D.
Obesity and obstructive sleep apnea syndrome in children:
a tale of inflammatory cascades. Pediatr Pulmonol. 2011;46:
313-23.

C, Burduvali E, Roth T, Jefferson C,
Pietro B. The pediatric daytime sleepiness scale (PDSS): sleep
habits and school outcomes in middle-school children. Sleep.
2003;26:455-8.

. Johns MW. A new method for measuring daytime sleepiness: the

Epworth Sleepiness Scale. Sleep. 1991;14:540-5.

. Spilsbury JC, Drotar D, Rosen CL, Redline S. The Cleveland

Adolescent Sleepiness Questionnaire: a new measure to assess
excessive daytime sleepiness in adolescents. J Clin Sleep Med.
2007;3:603-12.

. Ferreira VR, Carvalho LB, Ruotolo F, Morais JF, Prado LB, Prado

GF. Sleep disturbance scale for children: translation, cultural
adaptation, and validation. Sleep Med. 2009;10:457-63.

. Bruni O, Ottaviano S, Guidetti V, Romoli M, Innocenzi M,

Cortesi F, et al. The Sleep Disturbance Scale for Children
(SDSC). Construction and validation of an instrument to eva-
luate sleep disturbances in childhood and adolescence. J Sleep
Res. 1996;5:251-61.

. Tanner JM. Growth at adolescence. Oxford: Blackwell Scientific;

1962.

BMI-for-age (5-19 years). Growth reference data for 5-
19 years. The WHO Reference 2007. World Health Organization;
2007 [cited 2007 July]. Available from: http://www.who.int/
growthref/who2007_bmi_for_age/en/index.html.

Spruyt K, Sans Capdevila O, Serpero LD, Kheirandish-Gozal L,
Gozal D. Dietary and physical activity patterns in children with
obstructive sleep apnea. J Pediatr. 2010;156:724-30.

Devnani P, Bhalerao N. Assessment of sleepiness and sleep debt
in adolescent population in Urban Western India. Indian J Sleep
Med. 2011;5:143-53.

Fallone G, Owens JA, Deane J. Sleepiness in children and ado-
lescents: clinical implications. Sleep Med Rev. 2002;6:287-306.
Matos MG, Simdes C, Tomé G, Camacho I, Ferreira M, Equipa
Aventura Social, et al. A salde dos adolescentes portugueses:
relatério do estudo HBSC 2010. Lisboa: Centro de Malaria e
Outras Doencas Tropicais/IHMT/UNL, FMH/Universidade Téc-
nica de Lisboa; 2012. p. 11-60.

Bernardo MP, Pereira EF, Louzada FM, D’Almeida V. Duracao do
sono em adolescentes de diferentes niveis socioeconémicos.
J Bras Psiquiatr. 2009;58:231-7.

Wahlstrom K. School start time and sleepy teens. Arch Pediatr
Adolesc Med. 2010;164:676-7.

Li S, Arguelles L, Jiang F, Chen W, Jin X, Yan C, et al. Sleep,
school performance, and a school-based intervention among
school-aged children: a sleep series study in China. PLoS ONE.
2013;8:€67928.

Mold JW, Holtzclaw BJ, McCarthy L. Night sweats: a systema-
tic review of the literature. J Am Board Fam Med. 2012;25:
878-93.

Arnardottir ES, Janson C, Bjornsdottir E, Benediktsdottir B,
Juliusson S, Kuna ST, et al. Nocturnal sweating - a com-
mon symptom of obstructive sleep apnoea: the Icelandic sleep
apnoea cohort. BMJ Open. 2013;3:e002725.

So HK, Li AM, Au CT, Zhang J, Lau J, Fok TF, et al. Night sweats
in children: prevalence and associated factors. Arch Dis Child.
2012;97:470-3.


http://dx.doi.org/10.1016/j.jpedp.2015.08.008
http://dx.doi.org/10.1016/j.jpedp.2015.08.008
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0155
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0155
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0155
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0155
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0155
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0155
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0155
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0155
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0155
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0155
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0155
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0155
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0155
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0155
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0155
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0155
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0155
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0155
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0155
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0155
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0155
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0155
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0155
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0155
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0155
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0160
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0160
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0160
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0160
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0160
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0160
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0160
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0160
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0160
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0160
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0160
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0160
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0160
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0160
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0160
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0160
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0160
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0160
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0160
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0160
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0160
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0160
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0160
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0160
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0160
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0160
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0160
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0160
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0160
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0165
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0165
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0165
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0165
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0165
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0165
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0165
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0165
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0165
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0165
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0165
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0165
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0165
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0165
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0165
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0165
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0165
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0165
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0165
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0165
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0165
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0165
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0165
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0165
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0165
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0175
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0175
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0175
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0175
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0175
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0175
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0175
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0175
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0175
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0175
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0175
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0175
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0175
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0175
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0175
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0175
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0175
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0175
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0175
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0175
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0175
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0175
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0175
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0175
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0175
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0175
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0175
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0175
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0175
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0175
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0185
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0185
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0185
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0185
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0185
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0185
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0185
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0185
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0185
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0185
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0185
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0185
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0185
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0185
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0185
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0185
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0185
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0185
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0185
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0185
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0185
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0185
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0185
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0185
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0185
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0185
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0185
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0185
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0185
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0190
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0190
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0190
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0190
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0190
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0190
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0190
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0190
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0190
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0190
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0190
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0190
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0190
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0190
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0190
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0190
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0190
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0190
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0190
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0190
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0190
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0190
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0190
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0190
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0195
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0195
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0195
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0195
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0195
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0195
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0195
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0195
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0195
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0195
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0195
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0195
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0195
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0195
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0195
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0195
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0195
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0195
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0195
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0195
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0195
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0195
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0195
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0195
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0195
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0195
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0195
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0195
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0195
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0195
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0195
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0195
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0195
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0200
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0200
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0200
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0200
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0200
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0200
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0200
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0200
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0200
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0200
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0200
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0200
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0200
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0200
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0200
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0200
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0200
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0200
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0200
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0200
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0200
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0200
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0200
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0200
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0200
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0200
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0200
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0200
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0200
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0205
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0205
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0205
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0205
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0205
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0205
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0205
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0205
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0205
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0205
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0205
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0205
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0205
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0205
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0205
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0205
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0205
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0205
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0205
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0205
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0205
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0205
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0205
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0210
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0210
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0210
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0210
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0210
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0210
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0210
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0210
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0210
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0210
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0210
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0210
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0210
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0210
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0210
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0210
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0210
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0210
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0210
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0210
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0210
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0210
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0215
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0215
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0215
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0215
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0215
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0215
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0215
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0215
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0215
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0215
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0215
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0215
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0215
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0215
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0215
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0215
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0215
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0215
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0215
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0215
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0215
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0215
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0215
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0215
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0215
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0215
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0215
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0215
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0215
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0215
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0215
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0220
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0220
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0220
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0220
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0220
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0220
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0220
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0220
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0220
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0220
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0220
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0220
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0220
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0220
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0220
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0220
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0220
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0220
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0220
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0220
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0220
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0220
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0220
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0220
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0220
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0220
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0220
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0220
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0220
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0220
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0220
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0220
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0220
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0220
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0220
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0225
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0225
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0225
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0225
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0225
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0225
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0225
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0225
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0225
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0225
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0225
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0225
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0225
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0225
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0225
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0225
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0225
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0225
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0225
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0225
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0230
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0230
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0230
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0230
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0230
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0230
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0230
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0230
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0230
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0230
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0230
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0230
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0230
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0230
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0230
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0230
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0230
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0230
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0230
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0230
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0230
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0230
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0230
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0230
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0230
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0230
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0230
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0230
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0230
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0230
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0230
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0230
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0230
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0230
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0235
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0235
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0235
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0235
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0235
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0235
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0235
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0235
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0235
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0235
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0235
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0235
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0235
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0235
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0235
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0235
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0235
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0235
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0235
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0235
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0235
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0235
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0235
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0235
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0235
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0235
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0235
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0235
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0235
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0235
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0235
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0235
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0235
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0235
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0235
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0240
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0240
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0240
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0240
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0240
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0240
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0240
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0240
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0240
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0240
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0240
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0240
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0240
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0240
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0240
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0240
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0240
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0240
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0240
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0240
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0240
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0240
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0240
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0240
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0240
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0240
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0240
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0240
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0240
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0240
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0240
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0240
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0240
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0240
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0240
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0240
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0240
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0240
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0240
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0240
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0240
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0240
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0240
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0240
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0240
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0240
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0240
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0240
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0245
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0245
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0245
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0245
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0245
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0245
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0245
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0245
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0245
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0245
http://www.who.int/growthref/who2007_bmi_for_age/en/index.html
http://www.who.int/growthref/who2007_bmi_for_age/en/index.html
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0255
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0255
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0255
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0255
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0255
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0255
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0255
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0255
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0255
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0255
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0255
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0255
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0255
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0255
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0255
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0255
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0255
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0255
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0255
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0255
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0255
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0255
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0255
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0255
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0255
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0255
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0255
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0255
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0255
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0255
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0255
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0260
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0260
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0260
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0260
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0260
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0260
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0260
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0260
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0260
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0260
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0260
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0260
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0260
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0260
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0260
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0260
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0260
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0260
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0260
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0260
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0260
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0260
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0260
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0260
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0260
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0260
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0260
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0260
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0265
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0265
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0265
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0265
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0265
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0265
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0265
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0265
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0265
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0265
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0265
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0265
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0265
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0265
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0265
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0265
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0265
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0265
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0265
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0265
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0265
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0265
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0265
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0265
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0270
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0270
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0270
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0270
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0270
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0270
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0270
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0270
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0270
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0270
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0270
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0270
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0270
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0270
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0270
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0270
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0270
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0270
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0270
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0270
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0270
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0270
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0270
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0270
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0270
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0270
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0270
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0270
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0270
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0270
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0270
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0270
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0270
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0270
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0270
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0270
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0270
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0270
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0270
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0270
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0270
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0270
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0270
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0270
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0270
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0270
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0270
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0270
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0270
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0270
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0270
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0275
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0275
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0275
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0275
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0275
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0275
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0275
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0275
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0275
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0275
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0275
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0275
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0275
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0275
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0275
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0275
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0275
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0275
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0275
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0275
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0275
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0275
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0275
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0275
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0275
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0275
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0275
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0275
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0275
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0275
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0275
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0275
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0275
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0280
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0280
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0280
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0280
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0280
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0280
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0280
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0280
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0280
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0280
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0280
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0280
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0280
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0280
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0280
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0280
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0280
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0280
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0280
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0285
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0285
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0285
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0285
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0285
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0285
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0285
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0285
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0285
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0285
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0285
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0285
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0285
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0285
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0285
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0285
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0285
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0285
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0285
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0285
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0285
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0285
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0285
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0285
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0285
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0285
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0285
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0285
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0285
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0285
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0285
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0285
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0285
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0285
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0285
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0285
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0290
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0290
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0290
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0290
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0290
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0290
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0290
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0290
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0290
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0290
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0290
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0290
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0290
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0290
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0290
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0290
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0290
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0290
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0290
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0290
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0290
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0290
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0290
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0290
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0290
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0290
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0290
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0295
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0295
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0295
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0295
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0295
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0295
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0295
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0295
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0295
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0295
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0295
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0295
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0295
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0295
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0295
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0295
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0295
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0295
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0295
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0295
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0295
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0295
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0295
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0295
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0295
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0295
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0295
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0295
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0295
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0295
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0295
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0295
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0295
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0295
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0295
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0295
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0295
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0300
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0300
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0300
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0300
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0300
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0300
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0300
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0300
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0300
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0300
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0300
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0300
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0300
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0300
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0300
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0300
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0300
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0300
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0300
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0300
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0300
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0300
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0300
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0300
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0300
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0300
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0300
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0300
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0300
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0300
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0300
http://refhub.elsevier.com/S2255-5536(15)00169-X/sbref0300

	Factors influencing excessive daytime sleepiness in adolescents
	Introdução
	Material e métodos
	Resultados
	Discussão
	Financiamento
	Conflitos de interesse
	Agradecimentos
	Apêndice Material adicional
	Referências


