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EDITORIAL

Preventing  childhood  overweight  and  obesity�,��

Prevenção  do  sobrepeso  e  da  obesidade  infantis

Mercedes de Onis
Growth  Assessment  and  Surveillance  Unit,  Department  of  Nutrition,  World  Health  Organization,  Geneva,  Switzerland
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Childhood  obesity  is  widely  recognized  as  a  major  public
health  problem  of  global  significance.1 In  Latin  America,
the  ever-rising  rates  of  overweight  and  obesity  observed
over  the  past  three  decades  have  not  spared  children  and
adolescents.  The  most  recent  data  estimate  that  between
42.4  and  51.8  million  children  and  adolescents  (0-18  years)
are  overweight  or  obese,  representing  20-25%  of  the  total
population  of  children  and  adolescents  in  the  region.2 In
children  younger  than  5  years,  the  estimated  prevalence
of  overweight  and  obesity  based  on  the  WHO  Child  Growth
Standards3 was  reported  to  be  6.9%  (95%  CI:  5.8-8.0%)  in
2010.4 In  school-aged  children,  national  combined  preva-
lences  of  overweight  and  obesity  reported  in  the  last  five
years  using  the  WHO  growth  reference5 ranged  from  18.9%  in
Colombia  (both  genders)  to  36.9%  in  Mexican  boys.2 Although
not  available  for  the  past  five  years,  prevalences  in  Brazil
(2009)  and  in  Chile  (1997)  were  almost  as  high  as  those  found
in  2012  in  Mexico,  suggesting  that  the  magnitude  of  excess
BMI  in  these  two  countries  is  similar  to  or  even  higher  than
in  Mexico.2
Awareness  of  the  high  rates  of  overweight  and  obe-
sity  during  childhood  together  with  the  range  of  health
consequences  associated  with  these  conditions  from
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sychosocial  consequences  to  adverse  metabolic  effects
n  blood  pressure,  cholesterol,  triglycerides,  and  insulin
esistance6---8 has  prompted  the  development  of  a  number
f  action  plans  and  the  establishment  of  global  targets  for
he  prevention  of  obesity  in  children  and  adolescents.  Cen-
ral  to  the  Latin  American  region  is  the  Plan  of  action  for  the
revention  of  obesity  in  children  and  adolescents  for  2014-
019,  which  the  Pan  American  Health  Organization  (PAHO)
pproved  in  June  of  2014  at  the  154th session  of  its  Execu-
ive  Committee.9 The  regional  Plan  focuses  on  transforming
he  current  obesogenic  environment  into  a  healthy  one  that
rovides  opportunities  for  consumption  of  nutritious  foods
nd  physical  activity,  and  aligns  itself  with  earlier  interna-
ional  mandates  emerging  from  the  World  Health  Assembly,
n  particular  the  WHO  global  strategy  on  diet,  physical  activ-
ty,  and  health,10 the  Political  declaration  of  the  high-level
eeting  of  the  general  assembly  on  the  prevention  and

ontrol  of  non-communicable  diseases,11 and  the  WHO  com-
rehensive  implementation  plan  on  maternal,  infant,  and
oung  child  nutrition.12

All  these  plans  of  action  emphasize  the  essential  role  of
hysical  activity  in  the  control  of  childhood  obesity,  thereby
nderscoring  the  relevance  in  this  issue  of  the  Jornal  de
ediatria  of  the  contribution  of  Farias  et  al.13 reporting
n  the  impact  of  programmed  physical  activity  in  reducing
ody  fat  in  post-pubertal  schoolchildren.  The  authors  com-
ared  a  control  group  of  191  students  aged  15-17  years

ttending  conventional  physical  education  classes  at  school
ith  a  study  group  comprising  195  students  of  the  same
ge  who  participated  in  daily  programmed  physical  activity,
ncluding  30  minutes  of  aerobic  activity  (exercises  for
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exibility,  muscular  strength,  jumping  rope,  walking,  alter-
ating  running,  continuous  jumping,  recreational  games),
0  minutes  of  sports  games  (volleyball,  soccer,  handball)  and
0  minutes  of  stretching.  At  the  end  of  the  school  year,  there
as  a  significant  decrease  in  fat  mass  and  percentage  of
ody  fat  in  the  study  group  compared  to  the  control  group.13

he  programmed  physical  activity  implemented  in  the  study
roup  is  consistent  with  international  recommendations  for
he  age  group  5-17  years  old.14 A  recent  WHO  guideline  con-
luded  that  the  scientific  evidence  available  for  this  age
roup  supports  the  overall  conclusion  that  physical  activ-
ty  provides  fundamental  health  benefits.  The  documented
ealth  benefits  include  increased  physical  fitness  (both  car-
iorespiratory  fitness  and  muscular  strength),  reduced  body
at,  enhanced  bone  health,  favorable  cardiovascular  and
etabolic  health  biomarkers,  and  reduced  symptoms  of  anx-

ety  and  depression.14 The  specific  recommendations  from
he  guideline  group  are:

 Children  and  young  people  aged  5-17  years  old  should
accumulate  at  least  60  minutes  of  moderate-  to  vigorous-
intensity  physical  activity  daily;

 Physical  activity  lasting  longer  than  60  minutes  daily  will
provide  additional  health  benefits;

 Most  daily  physical  activity  should  be  aerobic.  Vigorous-
intensity  activities  should  be  incorporated,  including
those  that  strengthen  muscle  and  bone,  at  least  three
times  per  week.

For  children  and  adolescents  5  to  17  years  old,  phys-
cal  activity  includes  play,  games,  sports,  transportation,
ecreation,  physical  education,  or  planned  exercise,  in  the
ontext  of  family,  school,  and  community  activities.  For
nactive  children  and  youth,  a  progressive  increase  in  activ-
ty  to  eventually  achieve  the  targets  above  is  recommended.
t  is  appropriate  to  start  with  small  amounts  of  physical
ctivity  and  gradually  increase  duration,  frequency,  and
ntensity  over  time.14

While  school-based  programs  that  promote  planned  phys-
cal  activity  such  as  that  described  by  Farias  et  al.13 play  an
mportant  role,  it  is  also  essential  to  be  aware  that  contem-
orary  children  establish  a  sedentary  lifestyle  at  an  early
ge.15 The  modern  environment  encourages  inactivity  at  all
evels  and  in  all  settings  (e.g.,  work,  school,  transportation,
ome),  and  young  children  are  not  immune  to  this  trend.  As
oung  children  establish  a  sedentary  lifestyle,  they  almost
ertainly  predispose  themselves  to  overweight  and  obesity.
his  is  reflected  in  observed  trends  for  these  conditions  in
hildren  aged  0-5  years.  Worldwide,  in  the  period  1990-
010,  there  was  a  relative  increase  of  21%  (first  decade)  and
1%  (second  decade)  in  the  prevalence  of  early  childhood
verweight  and  obesity,  whereas  the  forecast  for  the  rel-
tive  increase  in  the  present  decade  (2010-2020)  is  36%.4

bout  50%  of  the  countries  with  available  national  data
how  rising  trends  for  overweight  in  pre-schoolers  (50  out
f  102  countries).16 These  data  confirm  the  need  to  com-
ine  school-based  approaches  with  effective  interventions
tarting  as  early  as  infancy  to  reverse  anticipated  trends.

What  does  all  this  mean  for  Latin  America?  The  avail-

ble  data  for  the  region  are  eye-opening  and  cry  out  for
rgent  action.  Rates  of  overweight  and  obesity  in  youths
uch  as  those  reported  for  Brazil,  Chile,  and  Mexico  carry
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ast  health  and  economic  consequences.2 As  governments
ecome  more  aware  of  the  cost  of  overweight  and  obesity
or  individuals  and  society,  policy  options  are  being  discussed
nd  implemented  locally  and  nationally  in  some  Latin  Amer-
can  countries.2,9 The  Plan  of  action  for  the  prevention  of
besity  in  children  and  adolescents  for  2014-2019, which
he  PAHO  approved  in  June  2014,  provides  countries  with

 useful  framework  for  taking  action  at  the  highest  lev-
ls  to  deal  with  this  significant  public  health  problem.  The
lan  draws  attention  to  the  vast,  robust  scientific  and  pub-
ic  health  knowledge  about  the  mechanisms  involved  in  the
urrent  obesity  epidemic  and  the  public  action  required
o  control  it;  and  promotes  coordination  between  public
nstitutions  primarily  in  the  sectors  of  education,  agricul-
ure,  finance,  trade,  transportation,  and  urban  planning  to
chieve  national  consensus  and  synergies  to  halt  progression
f  the  obesity  epidemic  among  children.9 It  also  establishes
n  integrated  monitoring,  evaluation,  and  accountability
ystem  for  policies,  programs,  legislation,  and  interven-
ions,  which  will  make  it  possible  to  assess  the  impact  of
mplementing  the  Plan. Assessing  the  impact  of  policies  and
rograms  is  crucial  to  building  evidence  of  cost-effective
nterventions  for  controlling  the  obesity  epidemic.

In  the  light  of  circumstances,  however,  it  is  essential
o  consider  the  fact  that  most  countries  in  Latin  America
ace  a  double  burden  of  nutritional  deficits  (mainly  stunting
nd  micronutrient  deficiencies)  and  excess  bodyweight.17,18

ddressing  the  problem  of  childhood  obesity  in  the  region
ill  have  this  added  complexity,  as  many  of  the  countries
ave  not  yet  attuned  their  nutrition  and  food  policies  and
rograms  designed  decades  ago  with  a  focus  on  the
ontrol  of  undernutrition  to  their  new  epidemiological
rofiles.  Contrary  to  the  belief  of  some  decision-makers,
ndernutrition  and  obesity  are  not  unrelated  problems
equiring  separate  solutions.  For  example,  undernutrition
rom  conception  to  the  end  of  the  first  2  years  of  life  is  a  risk
actor  for  overweight  and  obesity,  and  non-communicable
iseases.19 The  promotion  of  appropriate  feeding  practices
or  infants  and  young  children  will  thus  effectively  prevent
oth  undernutrition  and  excess  bodyweight.  In  contrast,
verweight  children  and  adolescents  are  a  high-risk  group
or  iron  deficiency20 and  other  micronutrient  deficiencies.21

his  ‘‘nutrition  paradox’’,  the  coexistence  of  nutritional
eficit  and  excess  in  individuals  and  populations,  should
e  taken  into  consideration  when  Latin  American  gov-
rnments  design  national  strategies  to  control  childhood
besity.

The  rising  trends  in  childhood  overweight  and  obesity  are
argely  the  result  of  social  and  environmental  forces  that
nfluence  eating  and  physical  activity  behaviors  but  are  not
nder  the  control  of  individual  children.  In  the  past  20  years,
any  countries  have  experienced  important  socioeconomic

hanges  directly  affecting  family  eating  patterns  and  result-
ng  in  increasingly  common  obesogenic  diets  which  are
nergy  dense,  nutrient  poor,  and  high  in  sugar-sweetened
everages.  At  the  same  time,  the  amount  of  physical  activ-
ty  that  children  engage  in  has  been  reduced  by  increased
utomobile  use  and  time  spent  watching  television  and  play-
ng  sedentary  games,  and  by  decreased  opportunities  for

hysical  activity  on  the  way  to  school,  at  school,  and  dur-
ng  leisure  time.  Although  individual  approaches  are  needed
or  children  who  are  already  overweight  or  obese,  the



1

1

1

1

1

1

1

1

1

1

2

2

2

2

Preventing  childhood  overweight  and  obesity  

international  consensus  is  that  prevention  is  the  most  realis-
tic  and  cost-effective  approach  for  controlling  the  problem
of  childhood  obesity.  The  prevention  of  excess  weight  gain
will  require  a  broad  public  health  policy  perspective,  with
multisectoral  measures  involving  many  stakeholders,  as  the
PAHO  and  the  WHO  have  proposed.9,10,12 This  approach  will
require  substantial  political  will  and  financial  investment,
but  it  will  yield  a  richer  dividend  to  society  in  the  long
term.

In  addition  to  multisectoral  approaches  that  focus  on
transforming  the  current  obesogenic  environment  into  one
promoting  healthy  diets  and  physical  activity,  the  early
recognition  of  excessive  weight  gain  relative  to  linear
growth  is  essential.  Routine  assessment  of  all  children
using  appropriate  methods  and  equipment  needs  to  become
standard  clinical  practice  from  very  early  childhood.  Recent
studies  show  that  the  trend  towards  childhood  obesity  starts
as  early  as  6  months  of  age,22,23 and  that  the  choice  of
growth  standard  is  essential  for  identifying  the  onset  of
excess  weight  gain  in  both  infants23 and  school-age  chil-
dren  and  adolescents.24 Early  intervention  when  an  increase
in  weight-for-height  or  BMI  percentiles  has  been  observed
should  provide  parents  and  caregivers  with  guidance  and
support  to  promote  healthy  eating  habits  and  routine  phys-
ical  activity.
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3. Farias ES, Gonçalves EM, Morcillo AM, Guerra-Júnior G, Silverio
Amancio OM. Effects of programmed physical activity on body
composition in post-pubertal schoolchildren. J Pediatr (Rio J).
2015;91:122---9.

4. World Health Organization (WHO). Global recommendations on
physical activity for health. Geneva: WHO; 2010.

5. Reilly JJ, Jackson DM, Montgomery C, Kelly LA, Slater C,
Grant S, et al. Total energy expenditure and physical activity
in young Scottish children: mixed longitudinal study. Lancet.
2004;363:211---2.

6. World Health Organization (WHO). WHO Global Database on
Child Growth and Malnutrition. Geneva: WHO; 2014.

7. Duran P, Caballero B, de Onis M. The association between stunt-
ing and overweight in Latin American and Caribbean preschool
children. Food Nutr Bull. 2006;27:300---5.

8. Black RE, Victora CG, Walker SP, Bhutta ZA, Christian P, de
Onis M, et al. Maternal and child undernutrition and over-
weight in low-income and middle-income countries. Lancet.
2013;382:427---51.

9. Victora CG, Adair L, Fall C, Hallal PC, Martorell R, Richter L,
et al. Maternal and child undernutrition: consequences for adult
health and human capital. Lancet. 2008;371:340---57.

0. Nead KG, Halterman JS, Kaczorowski JM, Auinger P, Weitzman
M. Overweight children and adolescents: a risk group for iron
deficiency. Pediatrics. 2004;114:104---8.

1. Pinhas-Hamiel O, Doron-Panush N, Reichman B, Nitzan-Kaluski
D, Shalitin S, Geva-Lerner L. Obese children and adolescents:
a risk group for low vitamin B12 concentration. Arch Pediatr
Adolesc Med. 2006;160:933---6.

2. McCormick DP, Sarpong K, Jordan L, Ray LA, Jain S. Infant
obesity: are we ready to make this diagnosis? J Pediatr.
2010;157:15---9.

3. van Dijk CE, Innis SM. Growth-curve standards and the assess-
ment of early excess weight gain in infancy. Pediatrics.

2009;123:102---8.

4. de Onis M. Determining obesity risk status in the general child-
hood population: using standard recommendations. Intern J
Pediatr Obes. 2010;5:20---2.

http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0005
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0005
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0005
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0005
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0005
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0005
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0005
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0005
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0005
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0005
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0005
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0005
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0005
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0005
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0005
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0005
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0010
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0010
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0010
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0010
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0010
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0010
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0010
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0010
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0010
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0010
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0010
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0010
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0010
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0010
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0010
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0010
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0010
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0010
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0010
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0010
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0010
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0010
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0010
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0010
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0010
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0010
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0010
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0010
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0010
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0010
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0010
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0010
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0010
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0010
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0010
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0015
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0015
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0015
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0015
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0015
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0015
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0015
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0015
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0015
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0015
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0015
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0015
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0015
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0015
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0015
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0015
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0015
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0015
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0015
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0015
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0015
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0015
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0015
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0015
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0015
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0015
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0020
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0020
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0020
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0020
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0020
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0020
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0020
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0020
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0020
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0020
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0020
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0020
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0020
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0020
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0020
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0020
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0020
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0020
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0020
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0020
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0020
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0020
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0020
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0020
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0020
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0020
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0020
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0020
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0025
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0025
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0025
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0025
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0025
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0025
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0025
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0025
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0025
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0025
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0025
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0025
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0025
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0025
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0025
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0025
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0025
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0025
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0025
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0025
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0025
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0025
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0025
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0025
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0025
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0025
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0025
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0025
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0025
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0025
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0025
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0025
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0025
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0025
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0025
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0025
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0025
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0030
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0030
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0030
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0030
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0030
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0030
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0030
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0030
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0030
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0030
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0030
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0030
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0030
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0030
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0030
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0030
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0030
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0030
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0030
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0030
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0035
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0035
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0035
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0035
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0035
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0035
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0035
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0035
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0035
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0035
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0035
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0035
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0035
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0035
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0035
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0035
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0035
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0035
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0035
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0035
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0035
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0035
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0035
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0035
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0035
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0035
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0035
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0035
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0035
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0035
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0035
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0035
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0035
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0040
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0040
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0040
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0040
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0040
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0040
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0040
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0040
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0040
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0040
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0040
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0040
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0040
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0040
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0040
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0040
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0040
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0040
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0040
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0040
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0040
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0040
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0040
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0040
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0040
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0040
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0040
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0040
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0040
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0040
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0040
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0040
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0040
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0040
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0040
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0040
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0040
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0040
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0040
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0050
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0050
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0050
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0050
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0050
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0050
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0050
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0050
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0050
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0050
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0050
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0050
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0050
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0050
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0050
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0050
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0050
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0055
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0055
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0055
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0055
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0055
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0055
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0055
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0055
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0055
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0055
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0055
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0055
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0055
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0055
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0055
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0055
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0055
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0055
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0055
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0055
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0055
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0055
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0055
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0055
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0055
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0055
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0055
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0055
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0055
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0055
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0055
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0055
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0055
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0055
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0055
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0055
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0060
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0060
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0060
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0060
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0060
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0060
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0060
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0060
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0060
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0060
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0060
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0060
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0060
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0060
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0060
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0060
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0060
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0060
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0060
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0060
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0060
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0060
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0060
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0060
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0060
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0060
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0060
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0060
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0060
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0060
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0060
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0060
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0060
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0060
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0060
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0060
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0060
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0060
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0060
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0060
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0060
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0060
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0060
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0060
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0060
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0065
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0065
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0065
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0065
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0065
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0065
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0065
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0065
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0065
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0065
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0065
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0065
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0065
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0065
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0065
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0065
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0065
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0065
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0065
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0065
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0065
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0065
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0065
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0065
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0065
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0065
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0065
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0065
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0065
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0065
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0065
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0065
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0065
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0065
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0065
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0070
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0070
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0070
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0070
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0070
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0070
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0070
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0070
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0070
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0070
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0070
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0070
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0070
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0070
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0070
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0075
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0075
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0075
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0075
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0075
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0075
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0075
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0075
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0075
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0075
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0075
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0075
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0075
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0075
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0075
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0075
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0075
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0075
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0075
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0075
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0075
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0075
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0075
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0075
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0075
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0075
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0075
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0075
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0075
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0075
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0075
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0075
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0075
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0075
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0075
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0075
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0075
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0080
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0080
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0080
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0080
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0080
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0080
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0080
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0080
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0080
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0080
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0080
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0080
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0080
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0080
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0080
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0080
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0085
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0085
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0085
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0085
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0085
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0085
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0085
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0085
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0085
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0085
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0085
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0085
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0085
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0085
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0085
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0085
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0085
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0085
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0085
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0085
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0085
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0085
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0085
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0085
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0085
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0085
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0085
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0085
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0085
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0085
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0090
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0090
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0090
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0090
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0090
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0090
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0090
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0090
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0090
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0090
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0090
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0090
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0090
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0090
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0090
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0090
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0090
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0090
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0090
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0090
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0090
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0090
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0090
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0090
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0090
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0090
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0090
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0090
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0090
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0090
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0090
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0090
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0090
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0090
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0090
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0090
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0090
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0095
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0095
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0095
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0095
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0095
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0095
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0095
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0095
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0095
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0095
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0095
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0095
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0095
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0095
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0095
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0095
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0095
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0095
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0095
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0095
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0095
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0095
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0095
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0095
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0095
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0095
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0095
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0095
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0095
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0095
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0095
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0095
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0100
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0100
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0100
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0100
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0100
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0100
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0100
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0100
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0100
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0100
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0100
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0100
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0100
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0100
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0100
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0100
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0100
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0100
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0100
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0100
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0100
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0100
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0100
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0100
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0100
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0100
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0100
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0100
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0100
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0100
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0105
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0105
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0105
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0105
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0105
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0105
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0105
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0105
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0105
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0105
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0105
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0105
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0105
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0105
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0105
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0105
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0105
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0105
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0105
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0105
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0105
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0105
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0105
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0105
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0105
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0105
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0105
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0105
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0105
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0105
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0105
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0105
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0105
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0105
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0105
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0105
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0105
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0110
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0110
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0110
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0110
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0110
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0110
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0110
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0110
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0110
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0110
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0110
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0110
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0110
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0110
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0110
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0110
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0110
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0110
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0110
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0110
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0110
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0110
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0110
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0110
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0110
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0110
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0110
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0110
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0110
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0115
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0115
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0115
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0115
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0115
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0115
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0115
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0115
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0115
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0115
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0115
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0115
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0115
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0115
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0115
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0115
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0115
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0115
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0115
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0115
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0115
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0115
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0115
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0115
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0115
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0115
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0120
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0120
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0120
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0120
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0120
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0120
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0120
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0120
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0120
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0120
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0120
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0120
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0120
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0120
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0120
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0120
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0120
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0120
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0120
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0120
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0120
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0120
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0120
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0120
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0120
http://refhub.elsevier.com/S0021-7557(14)00148-X/sbref0120

	Preventing childhood overweight and obesity
	Conflicts of interest
	References


