
J

R

U
s

P

a

A
b

c

R
A

r

R

h
0
l

 Pediatr (Rio J). 2018;94(5):460---470

www.jped.com.br

EVIEW ARTICLE

se  of fibers  in childhood  constipation  treatment:
ystematic review  with  meta-analysis�,��

atricia Piccoli de Melloa,∗, Diego Andre Eiferb,c, Elza Daniel de Melloa

Universidade  Federal  do  Rio  Grande  do  Sul  (UFRGS),  Programa  de  Pós  Graduação  em  Saúde  da  Criança  e  do  Adolescente,  Porto
legre, RS,  Brazil
Hospital  de  Clínicas  de  Porto  Alegre  (HCPA),  Serviço  de  Radiologia,  Porto  Alegre,  RS,  Brazil
Universidade  Federal  do  Rio  Grande  do  Sul  (UFRGS),  Porto  Alegre,  RS,  Brazil

eceived  17  July  2017;  accepted  3  October  2017
vailable  online  21  February  2018

KEYWORDS
Constipation;
Fiber;
Meta-analysis;
Children;
Preschool;
Adolescent

Abstract
Objective:  To  gather  current  evidence  on  the  use  of  fiber  for  constipation  treatment  in  pediatric
patients.
Source of  data:  Systematic  review  with  meta-analysis  of  studies  identified  through  Pubmed,
Embase,  LILACS  and  Cochrane  databases  published  up  to  2016.
Inclusion  criteria: Randomized  controlled  trials;  patients  aged  between  1  and  18  years  and
diagnosed  with  functional  constipation  receiving  or  not  drug  treatment  for  constipation;  articles
published in  Portuguese,  English,  Spanish,  French,  and  German  in  journals  accessible  to  the
researchers.
Synthesis of  data: A  total  of  2963  articles  were  retrieved  during  the  search  and,  after  ade-
quate evaluation,  nine  articles  were  considered  relevant  to  the  study  objective.  A  total  of  680
children were  included,  of  whom  45%  were  boys.  No  statistical  significance  was  observed  for

bowel movement  frequency,  stool  consistency,  therapeutic  success,  fecal  incontinence,  and
abdominal  pain  with  fiber  intake  in  patients  with  childhood  constipation.  These  results  should
be interpreted  with  care  due  to  the  high  clinical  heterogeneity  between  the  studies  and  the
methodological  limitation  of  the  articles  selected  for  analysis.
� Please cite this article as: Picoli de Mello P, Eifer DA, Daniel de Mello E. Use of fibers in childhood constipation treatment: systematic
eview with meta-analysis. J Pediatr (Rio J). 2018;94:460---70.
�� Study carried out at Universidade Federal do Rio Grande do Sul (UFRGS) and Hospital de Clínicas de Porto Alegre (HCPA), Porto Alegre,
S, Brazil.
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Conclusions:  There  is  a  scarcity  of  qualified  studies  to  evaluate  fiber  supplementation  in  the
treatment  of  childhood  constipation,  generating  a  low  degree  of  confidence  in  estimating  the
real effect  of  this  intervention  on  this  population.  Today,  according  to  the  current  litera-
ture, adequate  fiber  intake  should  only  be  recommended  for  functional  constipation,  and  fiber
supplementation  should  not  be  prescribed  in  the  diet  of  constipated  children  and  adolescents.
© 2018  Sociedade  Brasileira  de  Pediatria.  Published  by  Elsevier  Editora  Ltda.  This  is  an  open
access article  under  the  CC  BY-NC-ND  license  (http://creativecommons.org/licenses/by-nc-nd/
4.0/).
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Uso  de  fibras  no  tratamento  da  constipação  infantil:  revisão  sistemática  com
metanálise

Resumo
Objetivo:  Reunir  evidências  atuais  sobre  o  uso  de  fibras  no  tratamento  da  constipação  funcional
em pacientes  pediátricos.
Fontes  dos  dados:  Revisão  sistemática  com  metanálise  de  estudos  identificados  por  pesquisa
nas bases  de  dados  Pubmed,  Embase,  LILACS  e  Cochrane  publicados  até  o  ano  de  2016.
Critérios  de  inclusão:  estudos  controlados  randomizados;  pacientes  com  idade  entre  1  a  18  anos
com diagnóstico  de  constipação  funcional  em  uso  ou  não  de  tratamento  medicamentoso  para
constipação; artigos  publicados  em  língua  portuguesa,  inglesa,  espanhola,  francesa  e  alemã  em
revistas acessíveis  aos  pesquisadores.
Síntese  dos  dados:  Foram  encontrados  2.963  artigos  na  busca  e,  após  avaliação  adequada,
nove artigos  mostraram-se  relevantes  frente  aos  objetivos  do  estudo.  Um  total  de  680
crianças foram  incluídas,  sendo  45%  meninos.  Não  foi  demonstrado  significância  estatística  da
frequência  evacuatória,  da  consistência  evacuatória,  do  sucesso  terapêutico,  da  incontinência
fecal e  da  dor  abdominal  com  o  uso  de  fibras  nos  pacientes  com  constipação  infanto-juvenil.
Esses resultados  devem  ser  interpretados  com  atenção  devido  à  alta  heterogeneidade  clínica
entre os  estudos  e  à  limitação  metodológica  dos  artigos  analisados.
Conclusões:  Existe  uma  grande  falta  de  estudos  qualificados  para  avaliar  a  suplementação  de
fibras no  tratamento  da  constipação  infanto-juvenil,  gerando  um  baixo  grau  de  confiança  para  se
estimar o  efeito  real  dessa  intervenção  na  população  em  questão.  Até  esse  momento,  conforme
a literatura  atual,  deve-se  apenas  recomendar  a  ingestão  adequada  de  fibras  na  constipação
funcional,  não  se  podendo  prescrever  a  suplementação  de  fibras  na  dieta  das  crianças  e  ado-
lescentes  constipados.
©  2018  Sociedade  Brasileira  de  Pediatria.  Publicado  por  Elsevier  Editora  Ltda.  Este é  um  artigo
Open Access  sob  uma  licença  CC  BY-NC-ND  (http://creativecommons.org/licenses/by-nc-nd/4.
0/).
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Introduction

In  pediatrics,  constipation  is  defined  as  a  delay  in  or  resis-
tance  to  evacuate,  with  a  history  of  two  or  fewer  bowel
movements  per  week,  associated  with  fecal  incontinence,
fecal  retention,  and/or  pain  during  bowel  movement.1,2 It
is  classified  as  functional  when,  after  clinical  evaluation
and  physical  examination  of  the  pediatric  patient,  it  cannot
be  attributed  to  any  intestinal  or  extra-intestinal  disorder,
according  to  the  ROME  IV  consensus.2

Functional  constipation  is  the  result  of  voluntary  fecal
retention  by  the  child  or  adolescent  related  to  the  fear  of
evacuating.  After  frequent  unsuccessful  attempts  to  evac-
uate,  a  vicious  cycle  is  created:  the  greater  the  refusal  to
evacuate,  the  greater  the  stool  retention,  which  will  dry  out
and  increase  in  volume,  thus  causing  more  discomfort.1,3

Constipation  is  frequently  observed  in  the  pediatric  age

group,  being  the  main  complaint  in  3---5%  of  consultations
with  pediatricians  and  in  25%  of  consultations  with  pediatric
gastroenterologists.4,5 Worldwide,  the  prevalence  ranges

i

a

rom  3%  to  29.6%6,7; in  Brazil,  it  ranges  between  17.5  and
8.4%,4,8 due  to  the  different  diagnostic  criteria  used  for
he  definition  of  functional  constipation.  Its  peak  incidence
ccurs  during  the  sphincter  training  phase,  affecting  both
enders  and  with  no  differences  between  social  classes,1,2

omogeneously  affecting  all  age  ranges.7 When  chronic,
unctional  constipation  has  a  negative  impact  on  the  quality
f  life  of  pediatric  patients  and  their  families.5,6

A  low  dietary  fiber  intake  has  been  considered  a  risk  fac-
or  for  the  development  of  functional  constipation,9 and
he  increase  in  fiber  consumption  is  an  important  factor  in
ts  prevention  and  treatment.4,10 Dietary  fibers  are  divided
nto  insoluble  and  soluble.  Insoluble  fibers  increase  the  fecal
olume  because  they  resist  the  action  of  digestive  enzymes
nd  the  colonic  microflora,  absorbing  water  from  the  intesti-
al  lumen.  Soluble  fibers,  fermented  by  the  intestinal  flora,
elease  adsorbed  water  and  produce  fatty  acids  that  result

n  the  co-absorption  of  electrolytes  and  fecal  water.11

Usually,  the  initial  treatment  of  constipation  in  children
nd  adolescents  consists  in  the  prescription  of  fibers  by  most
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ealthcare  professionals.12,13 However,  there  is  still  no  clear
vidence  to  corroborate  the  routine  use  of  fiber  supple-
entation  in  this  population’s  diet  as  part  of  functional

onstipation  treatment.10,14

One  of  the  most  recent  recommendations  in  the  lit-
rature  on  the  management  of  functional  constipation  in
hildren  and  adolescents,  the  consensus  of  the  European
ociety  for  Pediatric  Gastroenterology,  Hepatology,  and
utrition  ---  North  American  Society  for  Pediatric  Gastroen-
erology,  Hepatology,  and  Nutrition  (ESPGHAN  ---  NASPGHAN)
f  2014,  emphasized  for  the  first  time  that  there  was  no
vidence  to  justify  the  prescription  of  fiber.14 This  consen-
us  was  based  on  scientific  articles  published  until  the  year
011.  Aiming  to  gather  more  current  evidence  on  the  use  of
bers  in  the  treatment  of  functional  constipation  in  pedi-
tric  patients,  a  systematic  review  with  meta-analysis  was
roposed.

ethods

his  was  a  systematic  review  with  meta-analysis  of  random-
zed  controlled  trials,  with  a  convenience  sample  including
ll  articles  identified  in  the  search.  The  studies  were  iden-
ified  through  a  search  carried  out  in  the  Pubmed,  Embase,
ilacs  and  Cochrane  databases.  For  the  search,  structured
edical  Subject  Headings  (MeSH)  terms  were  used  for
ubMed,  Emtree  for  Embase,  and  Health  Sciences  Descrip-
ors  (DeCS)  for  Lilacs.  The  authors  also  searched  for  relevant
ibliographical  references  in  the  gray  literature.

The  search  strategy  in  the  Pubmed  database  included:
‘Child’’[Mesh]  OR  ‘‘Child’’  OR  ‘‘Children’’  OR  ‘‘Child,
reschool’’[Mesh]  OR  ‘‘Child,  Preschool’’  OR  ‘‘Preschool
hild’’  OR  ‘‘Children,  Preschool’’  OR  ‘‘Preschool  Chil-
ren’’  OR  ‘‘Adolescent’’[Mesh]  OR  ‘‘Adolescent’’  OR
‘Adolescents’’  OR  ‘‘Adolescence’’  OR  ‘‘Teens’’  OR
‘Teen’’  OR  ‘‘Teenagers’’  OR  ‘‘Teenager’’  OR  ‘‘Youth’’  OR
‘Youths’’  OR  ‘‘Adolescents,  Female’’  OR  ‘‘Adolescent,
emale’’  OR  ‘‘Female  Adolescent’’  OR  ‘‘Female  Adoles-
ents’’  OR  ‘‘Adolescents,  Male’’  OR  ‘‘Adolescent,  Male’’
R  ‘‘Male  Adolescent’’  OR  ‘‘Male  Adolescents’’  AND

‘Constipation’’[Mesh]  OR  ‘‘Constipation’’  OR  Dyschezia
R  ‘‘Colonic  Inertia’’  AND  (randomized  controlled  trial[pt]
R  controlled  clinical  trial[pt]  OR  randomized  controlled
rials[mh]  OR  random  allocation[mh]  OR  double-blind
ethod[mh]  OR  single-blind  method[mh]  OR  clinical

rial[pt]  OR  clinical  trials[mh]  OR  (‘‘clinical  trial’’[tw])  OR
(singl*[tw]  OR  doubl*[tw]  OR  trebl*[tw]  OR  tripl*[tw])  AND
mask*[tw]  OR  blind*[tw]))  OR  (‘‘latin  square’’[tw])  OR
lacebos[mh]  OR  placebo*[tw]  OR  random*[tw]  OR  research
esign[mh:noexp]  OR  follow-up  studies[mh]  OR  prospective
tudies[mh]  OR  cross-over  studies[mh]  OR  control*[tw]  OR
rospectiv*[tw]  OR  volunteer*[tw])  NOT  (animal[mh]  NOT
uman[mh]).15

Randomized  controlled  trials  (written  in  Portuguese,
nglish,  Spanish,  French,  and  German,  published  in  journals
ccessible  to  the  researchers)  with  patients  aged  between
 and  18  years,  without  breast  milk  consumption  and  with  a
iagnosis  of  functional  constipation  receiving  or  not  medical
reatment  for  constipation  were  considered  eligible.  Stud-
es  in  which  fiber  use  was  not  associated  with  the  treatment
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f  functional  constipation  and  studies  with  incomplete  data
ere  excluded.

Two  reviewers  independently  assessed  the  titles  and
bstracts  of  the  studies  identified  during  the  electronic
earch,  in  accordance  with  the  previously  established  eli-
ibility  criteria.  In  the  absence  of  adequate  information
n  the  abstract,  the  full-text  articles  were  assessed.  The
eviewers’  assessment  was  not  masked  regarding  the  authors
nd  the  results  of  the  studies.  A  third  reviewer  was  invited
o  participate  in  case  of  divergence  regarding  the  arti-
les  selected  by  the  first  reviewers.  After  a  consensus  was
chieved,  all  studies  retrieved  were  stored  in  the  End-
oteWeb  program  (EndNoteWeb,  Microsoft

®
, WA,  USA).

The  Cochrane  tool  was  used  to  assess  the  risk  of  bias  in
he  studies,16 as  well  as  the  Jadad  scale,17 which  allows  rat-
ng  the  quality  of  the  studies  through  five  simple  questions,
ith  a  value  of  0---5  points  being  assigned  to  each  study;  a

core  equal  to  or  lower  than  3  reflects  a  lower  quality  study.
The  studies  were  grouped  for  the  meta-analysis.  Dichoto-

ous  variables  were  expressed  as  proportions  (percentage)
nd  continuous  variables  as  mean  and  standard  deviation
SD).  The  summary  measure  based  on  the  standardized  mean
ifference  (SMD)  was  used  for  continuous  variables  and
dds  ratio  (OR)  was  used  for  binary  variables.  These  sum-
ary  measures  and  their  respective  95%  confidence  intervals

95%  CI)  were  obtained  from  a  random  effect  model.  The
nconsistency  test  (I2)  was  used  to  assess  the  heterogene-
ty  between  the  studies.  Only  one  analysis  per  subgroup  was
erformed,  due  to  the  small  number  of  available  articles.  A
-value  <  0.05  was  considered  as  statistically  significant.

Mozaffarpur  et  al.  categorized  fecal  consistency  data
ased  on  a  visual  scale  ranging  from  0  to  100,  with  0  defin-
ng  soft  and  comfortable  consistency  and  100,  hardened.18

s  this  scale  uses  a reverse  value  direction  when  compared
ith  the  Bristol  Scale  (1---7,  with  1  being  very  hard  and  7

iquid  stool),19 the  means  were  subtracted  from  the  scale’s
aximum  value  to  reflect  the  results  obtained  in  the  other

cales,  as  suggested  by  the  Cochrane  Handbook  for  System-
tic  Reviews  of  Interventions.16

Nimrouzi  et  al.  showed  stool  frequency  and  fecal  con-
istency  as  median  and  IQ  (interquartile  range),20 as
hmielewska  et  al.  presented  the  evacuation  frequency
esults.21 The  conversion  calculation  into  means  described
y  the  Cochrane  Handbook  for  Systematic  Reviews  of
nterventions  was  used  by  subtracting  the  IQ  values  and
ubsequent  division  by  1.35.16 A  sensitivity  analysis  was  per-
ormed  excluding  the  two  articles  of  each  outcome  in  which
hey  were  included.

Kokke  et  al.  presented  the  results  of  fecal  consistency  as
ean  and  statistical  significance  (p-value)  for  the  Student’s

-test,  not  presenting  the  SD,22 which  was  calculated  based
n  the  calculations  available  in  the  Cochrane  Handbook  for
ystematic  Reviews  of  Interventions.16

Weber  et  al.  used  therapeutic  failure  as  the  primary
utcome,  considering  the  therapeutic  success  in  the  final
nalysis  as  the  total  number  of  participants  in  the  study
inus  the  percentage  of  failure.23 Moreover,  the  patients’

ndividual  data  of  this  study  were  obtained  directly  from  the

esearchers  and  were  calculated  as  mean  and  SD.

The  sensitivity  analysis  was  performed  through  the
equential  omission  of  each  study,  using  one-by-one  exclu-
ion  for  each  mentioned  outcome.  Forest  plot  charts  were
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Figure  1  Flowchart  of  articl

reported  for  each  outcome.  A  funnel  plot  of  each  analyzed
outcome  was  assessed  for  publication  bias.  The  statis-
tical  analysis  was  performed  using  the  program  Review
Manager  (Review  Manager  (RevMan)  [Computer  program].
Version  5.3.  Copenhagen:  The  Nordic  Cochrane  Centre,  The
Cochrane  Collaboration,  2014).

Results

A  total  of  2963  articles  were  retrieved.  Of  these,  191  were
removed  because  they  were  duplicated,  2463  were  excluded
after  title  analysis  and  256  after  reading  the  abstract.  After
the  complete  assessment  of  the  articles,  32  did  not  meet
the  inclusion  criteria  of  the  study  and  one  article  did  not
depict  its  data  correctly.  In  the  end,  nine  articles  were  con-
sidered  relevant,18,20---27 as  shown  in  the  flowchart  (Fig.  1).
A  total  of  680  children  were  included,  45%  of  whom  were
boys  (only  the  study  by  Ustundag  et  al.  did  not  provide  this
information).24 The  characteristics  of  the  included  studies
are  depicted  in  Table  1.

Most  studies  chose  to  use  evacuation  frequency,  stool

consistency,  and/or  treatment  success  as  primary  outcomes,
despite  the  diversity  when  defining  the  criteria  for  treat-
ment  success.  The  study  by  Ustundag  et  al.  did  not  mention
primary  outcomes,  only  secondary.24

s
a
i
a

ection  for  the  meta-analysis.

Evacuation  frequency  was  reported  in  nine  studies.  The
esults  indicated  that  there  was  no  significant  increase  in
he  number  of  bowel  movements  per  week  in  the  fiber  group
hen  compared  with  the  control  group,  with  SMD  =  0.15  (95%
I  =  −0.12  to  0.42,  p  =  0.29;  I2 =  67%,  p  =  0.002;  Fig.  2).

Stool  consistency  was  assessed  by  eight  studies  and  in  six
f  them  it  was  categorized  as  the  mean  bowel  movements
ccording  to  the  Bristol  Scale.  The  study  by  Mozzafarpur
t  al.  used  a  visual  scale  ranging  from  0  to  100.18 The  study
y  Castillejo  et  al.  provided  dichotomous  data  and  was  not
ncluded  in  the  final  analysis.25 The  results  showed  that
here  was  no  statistically  significant  difference  between  the
ber  group  and  the  control  group,  with  SMD  = −0.05  (95%
I  =  −0.41  to  0.30,  p  =  0.76;  I2 =  79%,  p  <  0.0001;  Fig.  3).

Therapeutic  success  was  evaluated  by  six  studies.  The
nal  results  showed  that  there  was  no  statistically  signifi-
ant  difference  between  the  fiber  and  control  groups  with
R  =  1.68  (95%  CI  =  0.88---3.22,  p  =  0.12;  I2 =  60%,  p  =  0.03;
ig.  4).  There  was  great  discrepancy  in  the  definition  of
herapeutic  success  used  by  each  author  (Table  1).

The  analysis  per  subgroup  was  performed,  comprising
he  separate  evaluation  of  the  outcomes:  evacuation  fre-
uency,  fecal  consistency,  and  therapeutic  success,  between

tudies  using  placebo  or  laxative  drugs  as  control  vs.  fibers
s  intervention.  No  outcome  showed  a  statistically  signif-
cant  change  in  subgroup  results  (Figs.  5---7).  Nonetheless,

 trend  favoring  fibers  was  observed,  when  compared  with
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Table  1  Characteristics  of  the  studies  included  in  the  final  analysis.

N  Age  (years)  Diagnostic
criteria

Time  to
outcome

Intervention  Intervention
characteristic

Primary  outcome  Secondary  outcome

Castillejo  2006  56  3---10  years  ROME  III  Four  weeks  Fiber  vs.
Placebo

Cocoa  shell  rich  in
dietary  fiber  with  milk
(5.2  g  1---2×/day)  vs.
glucose  with  milk

Intestinal  transit  time  Evacuation  frequency;
evacuation  consistency;
abdominal  pain;  adverse
effects

Kokke 2008  97  1---13  years  Loening-
Baucke

Eight  weeks  Fiber  vs.
Laxative

Oligosaccharide,  inulin,
soybean  fiber  and  starch
(10 g/125  mL  yogurt
1---3×/day)  and  lactulose
(10 g/125  mL  1---3×/day)

Evacuation  frequency  Fecal  incontinence;
evacuation  consistency;
abdominal  pain;  adverse
effects

Loening-Baucke
2004

31 4.5---11.7
years

Baker  Four  weeks  Fiber  vs.
Placebo

Glucomannan
(100  mg/kg/day)  with
50 mL  fluid  vs.
maltodextrin  with  fluid

Therapeutic  success  Evacuation  frequency,
fecal  incontinence;
evacuation  consistency;
abdominal  pain;  adverse
effects

Chmielewska 2011  80  3---16  years  ROME  III  Four  weeks  Fiber  vs.
Placebo

Glucomannan  (1.26  g
2×/day)  with  125  mL
fluid  vs.  maltodextrin
with  fluid

Therapeutic  success  Evacuation  frequency;
fecal  incontinence;
evacuation  consistency;
abdominal  pain;  adverse
effects

Mozaffarpur 2012  81  4---13  years  ROME  III  Three  weeks  Fiber  vs.
Laxative

Cassia  fistula
(0.1  g/kg/day)  vs.
mineral  oil
(1  mL/kg/day)

Evacuation  frequency;
fecal  incontinence;
evacuation  consistency;
abdominal  pain;

Therapeutic  success

Nimrouzi 2015  120  2---12  years  ROME  III  Eight  weeks  Fiber  vs.
Laxative

Flixweed  (2---3  g/day)  vs.
PEG  (0.4  g/kg)

Therapeutic  success;
evacuation  frequency;
fecal  incontinence;
evacuation  consistency

Abdominal  pain;  adverse
effects
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Table  1  (Continued)

N  Age  (years) Diagnostic
criteria

Time  to
outcome

Intervention  Intervention
characteristic

Primary  outcome Secondary  outcome

Quitadamo  2012 100  4---10  years ROME  III Eight  weeks Fiber  vs.
Laxative

Acacia,  psyllium,  and
fructose
(16.2---22.4  g/day)  vs.
PEG  (0.5---1  g/kg/day)

Therapeutic  success;
evacuation  frequency;
fecal  incontinence;
evacuation  consistency;
abdominal  pain

Adverse  effects

Ustundag 2010 61  4---16  years ROME  III Four  weeks Fiber  vs.
Laxative

Partially  hydrolyzed  guar
gum  (3---5  g/day)  with
fruit  juice  vs.  lactulose
(1  mL/kg/day  with  juice)

Not  mentioned  in  the
article

Therapeutic  success;
evacuation  frequency;
fecal  incontinence;
evacuation  consistency;
abdominal  pain

Weber 2014 54  4---12  years ROME  III Four  weeks Fiber  vs.
Placebo

Fructooligosaccharides,
inulin,  gum  arabic,
starch,  soy
polysaccharide,  and
cellulose  (3.8---7.6  g
2×/day)  with  200  mL  of
chocolate  milk  vs.
maltodextrin  with
chocolate  milk

Therapeutic  failure Evacuation  frequency;
fecal  incontinence;
intestinal  transit  time;
adverse  effects

PEG, polyethylene glycol.



466  Piccoli  de  Mello  P  et  al.

Castillejo 2006 6.16 3.35
3.7037

2.3
5.7

2.96296
1.9
1.7

0.452

24
36
42
31
41
56
36
31
20

317

5.08
4
6

3.8
6.1

5.8
5

6
0.907

2.1 24
36
55
31
40
53

30
47

24

340 100.0%

0.38 [-0.19, 0.95]
0.00 [-0.46, 0.46]
0.15 [-0.25, 0.55]
0.31 [-0.19, 0.81]

0.87 [0.41,1.32]
0.00 [-0.38, 0.38]

-0.10 [-0.54, 0.33]
-0.69 [-1.20, -0.17]

0.48 [-0.12, 1.08]

0.15 [-0.12, 0.42]

Favors control Favors fiber

-2 -1 0 2

9.7%
11.4%
12.4%
10.8%
11.5%
12.8%
11.8%
10.5%
9.2%

3,148,148
6.690435

2.2
4.5

2.2222
2

1.1
0.31

6.6904357
6

4.5

5

5
1.093

5.6

10.6

Study Mean

Fiber

SD SDTotal Mean Total Weight IV, Random, 95%CI VI, Random, 95%CI

SMD SMDControl

Chmielewska 2011
Kokke 2008
Loening-Baucke 2004
Mozaffarpur 2012
Nimrouzi 2015
Quitadamo 2012
Ustundag 2010
Weber 2014

Total (95%CI)

Heterogeneity: Chi2 = 23.94, df = 8 (p= 0.002); I2 = 67%
Global effect test: Z = 1.07 (p= 0.29)

Figure  2  Meta-analysis  of  selected  studies  comparing  fibers  and  control  for  evacuation  frequency.
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Figure  4  Meta-analysis  of  the  selected  studies  

lacebo,  for  the  evacuation  frequency  (p  =  0.06),  which  was
ot  observed  in  the  fiber  vs.  laxative  drug  analysis  (p  =  0.81).

In  the  sensitivity  analysis  through  one-by-one  exclusion
f  the  studies,  the  consistency  of  the  main  results  was
bserved.  No  significant  differences  were  observed  after  the
imultaneous  exclusion  of  Nimrouzi  et  al.  and  Chmielewska
t  al.20,21 results.  The  only  exception  was  the  exclusion
f  the  article  by  Ustundag  et  al.  regarding  evacuation
requency,24 which  showed  a  significant  increase  of  evacua-
ions  in  the  fiber  group,  with  SMD  =  0.24  (95%  CI  =  0.01---0.46;

 =  0.04;  I2 =  47%).
There  is  evidence  of  publication  bias  in  the  funnel  plots

f  the  outcomes  evacuation  frequency,  stool  consistency

nd  therapeutic  success.  The  bias  risk  assessment  of  the
ncluded  articles  showed  a  moderate  degree  of  inconsis-
ency  due  to  the  great  heterogeneity  of  the  studies  and

 high  risk  of  selection,  allocation,  and  blinding  bias  due

a
a
a
o

aring  fibers  and  control  for  therapeutic  success.

o  methodological  deficiency  of  the  article  designs  (Annex
).  Moreover,  an  analysis  of  the  methodological  quality  of
he  articles  was  performed  using  the  Jadad  Scale,17 which
howed  that  most  of  the  selected  articles  had  adequate
uality  (Annex  2).

iscussion

lthough  functional  constipation  is  one  of  the  most  preva-
ent  diagnoses  in  the  pediatric  age  group  and  one  of  the
ost  frequent  gastrointestinal  manifestations  in  childhood,

his  area  still  shows  a  scarcity  of  studies,  as  only  nine

rticles  were  included  in  this  systematic  review.  The  meta-
nalysis  showed  no  statistical  significance  in  any  of  the
ssessed  outcomes.  Moreover,  it  was  not  possible  to  study
ther  outcomes,  such  as  intestinal  transit  velocity,  use  of
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Figure  5  Meta-analysis  of  the  selected  studies  comparing  fibers  and  control  by  subgroup  (fibers  vs.  laxative  and  fibers  vs.  placebo)
for evacuation  frequency.
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Figure  6  Meta-analysis  of  the  selected  studies  comparing  fibe
for fecal  consistency.

laxatives,  presence  of  pain  during  bowel  movement,  and
adverse  effects  after  fiber  intake,  due  to  the  absence  of
these  data  in  the  selected  studies.

No  statistical  significant  difference  was  observed  in  the
final  analysis  regarding  the  evacuation  frequency,  one  of
the  main  diagnostic  criteria  for  constipation  and  its  man-
agement,  and  an  important  well-being  parameter  in  the
pediatric  age  group.  However,  in  the  sensitivity  analysis
after  the  exclusion  of  the  article  by  Ustundag  et  al.,24 who
used  laxatives  as  control  group  and  fibers  as  the  intervention
group,  a  significant  increase  in  the  evacuation  frequency
was  observed  with  the  use  of  fibers.  Previous  systematic
reviews  have  also  demonstrated  an  increased  evacuation
frequency  with  fiber  supplementation.28,29 However,  the  sys-

tematic  review  by  Gordon  et  al.30 showed  no  difference  in
evacuation  frequency  in  this  population.

Fecal  consistency  is  a  diagnostic  criterion  for  constipa-
tion,  and  is  a  factor  that  generates  pain  and  worsens  the

a
w
n
m

d  control  by  subgroup  (fibers  vs.  laxative  and  fibers  vs.  placebo)

uality  of  life  of  constipated  children  and  adolescents.  In
he  present  study,  however,  no  statistically  significant  dif-
erence  was  observed  in  the  final  analysis.  The  same  result
as  found  in  another  systematic  review.28

The  therapeutic  success  outcome  showed  the  highest
egree  of  heterogeneity,  due  to  the  varied  definitions  used
y  the  authors.  No  statistically  significant  difference  was
bserved  in  the  final  analysis,  a  similar  result  to  that  found
n  previous  systematic  reviews.28,29,31 However,  two  other
ystematic  reviews,  one  using  glucomannan  vs.  placebo32

nd  another  psyllium  vs.  placebo,33 showed  that  these  fibers
ould  be  beneficial  for  functional  constipation  treatment.

Although  the  subgroup  analysis  showed  no  statistically
ignificant  differences  between  the  analyzed  outcomes,
 trend  was  observed  favoring  fiber  use  when  compared
ith  placebo  in  increasing  the  evacuation  frequency,  a  fact
ot  observed  in  the  comparison  with  laxatives.  This  fact
akes  sense  from  some  biological  standpoints,  because  the



468  Piccoli  de  Mello  P  et  al.

F rs  an
f

t
s

H
a
s
s
p
e
R
a
a
u
f
p
s

a
c
a
o
a
fi
c

L

T
t
d
F
l
c

i
t
b

d
u
s
c
a
w

h
a
m
m
c

m
s
A
r
h
t
t
(
t
f
w
s
c

w
a
s
m

C

igure  7  Meta-analysis  of  the  selected  studies  comparing  fibe
or therapeutic  success.

reatments  were  short  lived  and  the  use  of  laxatives  in  this
ituation  should  demonstrate  better  results  than  placebo.

The  ESPGHAN-NASPGHAN  and  the  National  Institute  for
ealth  and  Care  Excellence  (NICE)  consensuses  recommend

 normal  fiber  intake  for  children  and  adolescents  with  con-
tipation,  and  do  not  recommend  the  use  of  dietary  fiber
upplements  alone  to  treat  functional  constipation  in  the
ediatric  population,  mainly  due  to  the  lack  of  scientific
vidence  to  prove  its  efficacy  and  effectiveness.14,34 The
OME  IV  consensus  only  mentions  the  recommendation  of
dequate  fiber  intake  for  each  age,  emphasizing  that  there
re  no  strong  and  well-designed  studies  that  support  the
se  of  any  dietary  supplementation  for  the  treatment  of
unctional  constipation  in  children  and  adolescents.1,2 The
resent  study  reached  the  same  conclusion,  while  demon-
trating  and  creating  new  evidence  to  prove  these  claims.

New,  well-designed,  double-blind  randomized  clinical  tri-
ls,  using  globally  recommended  and  updated  diagnostic
riteria  and  treatment  protocols  for  functional  constipation
re  necessary  in  order  to  homogenize  future  publications
n  the  use  of  fiber  for  constipation  treatment  in  children
nd  adolescents  and,  perhaps,  to  reproduce  the  efficacy  of
ber  supplementation  use  in  the  treatment  of  functional
onstipation.

imitations

he  low  number  of  randomized  clinical  trials  evaluating
he  use  of  fiber  in  the  treatment  of  constipation  in  chil-
ren  and  adolescents  was  a  strong  limitation  of  the  study.
or  this  reason,  the  authors  chose  to  include  articles  with
ow  methodological  quality  and  those  with  in  parallel  and
rossover  groups  in  the  final  analysis.
High  heterogeneity  was  found  in  all  outcomes  of  the
ncluded  studies.  Most  of  the  studies  used  different  defini-
ions  of  functional  constipation,  did  not  quantify  fiber  intake
efore  and  during  the  intervention  period,  and  chose  to  use

B
a
t

d  control  by  subgroup  (fibers  vs.  laxative  and  fibers  vs.  placebo)

istinct  interventions  with  different  fiber  types  and  individ-
alized  doses.  Moreover,  the  studies  differed  regarding  the
tatistical  analysis  and  the  use  of  different  control  groups,
omparing  the  use  of  fibers  with  the  use  of  placebo  or  lax-
tives.  Still,  there  was  a  high  rate  of  loss  in  some  studies,
hich  had  a  small  number  of  participants.

The  sensitivity  analysis  helped  to  explain  the  great
eterogeneity  among  all  the  outcomes,  but  the  subgroup
nalysis  was  limited  by  the  low  number  of  studies  in  the
eta-analysis.  The  authors  chose  to  use  the  random  effects
odel  due  to  the  important  heterogeneity  of  the  study  out-

omes.
The  standardized  mean  difference  was  used  as  an  effect

easure  for  the  continuous  outcomes,  since  the  selected
tudies  did  not  use  the  same  scores  to  classify  the  outcomes.
dditionally,  it  was  necessary  to  standardize  the  provided
esults  to  combine  them  in  the  meta-analysis.  This  measure
as  methodological  validity,  but  the  final  results  are  difficult
o  apply  in  daily  clinical  practice,  since  the  clinical  interpre-
ation  of  the  scores  used  is  lost.  The  median  transformation
IQ)  was  performed  on  a  mean  (SD),  as  recommended  by
he  Cochrane  Collaboration.16 This  transformation  was  per-
ormed  due  to  the  small  number  of  articles  in  the  literature,
hich  can  result  in  a  greater  risk  of  not  including  a  study,

ince  the  selection  bias  or  non-publication  bias  of  studies
an  result  in  a  more  important  influence.

The  authors  included  studies  whose  quality  of  evidence
as  reduced  by  selection,  allocation,  and  blinding  biases
nd  heterogeneity.  The  inclusion  of  these  studies  was  con-
idered  appropriate  due  to  the  absence  of  others  with  better
ethodological  criteria.

onclusions
ased  on  the  results  of  this  systematic  review  with  meta-
nalysis,  there  is  no  scientific  evidence  to  corroborate
he  prescription  of  fiber  supplementation  in  the  diet  of
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constipated  children  as  part  of  the  treatment  of  this  condi-
tion.  This  meta-analysis  may  help  in  the  current  scenario,
since  there  is  a  great  scarcity  of  qualified  studies  to  eval-
uate  fiber  supplementation  in  the  treatment  of  functional
constipation  in  children  and  adolescents,  generating  a  low
degree  of  confidence  to  estimate  the  real  effect  of  this  inter-
vention  in  this  population.  Therefore,  more  studies  with
high  methodological  quality  to  evaluate  the  effects  of  fiber
supplementation  in  the  treatment  of  functional  constipation
are  needed.

Conflicts of interest

The  authors  declare  no  conflicts  of  interest.

Acknowledgments

The  authors  would  like  to  thank  Hospital  de  Clínicas  de  Porto
Alegre  and  Universidade  Federal  do  Rio  Grande  do  Sul.

Appendix A. Supplementary data

Supplementary  data  associated  with  this  article  can
be  found,  in  the  online  version,  at  doi:10.1016/j.jped.
2017.10.014.

References

1. Benninga MA, Faure C, Hyman PE, St James Roberts I, Schechter
NL, Nurko S. Childhood functional gastrointestinal disorders:
neonate/toddler. Gastroenterology. 2016;150:1443---55.

2. Hyams JS, Di Lorenzo C, Saps M, Shulman RJ, Staiano A, van
Tilburg M. Functional disorders: children and adolescents. Gas-
troenterology. 2016;150:1456---68.

3. Gibas-Dorna M, Piatek J. Functional constipation in children ---
evaluation and management. Prz Gastroenterol. 2014;9:194---9.

4. Morais MB, Maffei HV. Constipation. J Pediatr (Rio J).
2000;76:S147---56.

5. Benninga MA, Voskuijl WP, Taminiau JA. Childhood constipation:
is there new light in the tunnel? J Pediatr Gastroenterol Nutr.
2004;39:448---64.

6. Tabbers MM, Boluyt N, Berger MY, Benninga MA. Clinical
practice: diagnosis and treatment of functional constipation.
Eur J Pediatr. 2011;170:955---63.

7. Ip KS, Lee WT, Chan JS, Young BW. A community-based study of
the prevalence of constipation in young children and the role
of dietary fibre. Hong Kong Med J. 2005;11:431---6.

8. Mota DM, Barros AJ, Santos I, Matijasevich A. Characteristics
of intestinal habits in children younger than 4 years: detecting
constipation. J Pediatr Gastroenterol Nutr. 2012;55:451---6.

9. Rajindrajith S, Devanarayana NM. Constipation in children:
novel insight into epidemiology, pathophysiology and manage-
ment. J Neurogastroenterol Motil. 2011;17:35---47.

10. Chao HC, Lai MW, Kong MS, Chen SY, Chen CC, Chiu CH. Cutoff

volume of dietary fiber to ameliorate constipation in children.
J Pediatr. 2008;153:45---9.

11. Saad RJ, Rao SS, Koch KL, Kuo B, Parkman HP, McCallum RW,
et al. Do stool form and frequency correlate with whole-gut
and colonic transit? Results from a multicenter study in con-
stipated individuals and healthy controls. Am J Gastroenterol.
2010;105:403---11.

2

469

2. Borowitz SM, Cox DJ, Kovatchev B, Ritterband LM, Sheen J,
Sutphen J. Treatment of childhood constipation by primary
care physicians: efficacy and predictors of outcome. Pediatrics.
2005;115:873---7.

3. Burgers R, Bonanno E, Madarena E, Graziano F, Pensabene L,
Gardner W, et al. The care of constipated children in primary
care in different countries. Acta Paediatr. 2012;101:677---80.

4. Tabbers MM, DiLorenzo C, Berger MY, Faure C, Langendam MW,
Nurko S, et al. Evaluation and treatment of functional constipa-
tion in infants and children: evidence-based recommendations
from ESPGHAN and NASPGHAN. J Pediatr Gastroenterol Nutr.
2014;58:258---74.

5. Robinson KA, Dickersin K. Development of a highly sensitive
search strategy for the retrieval of reports of controlled trials
using PubMed. Int J Epidemiol. 2002;31:150---3.

6. Higgins JPT, Green S, editors. Cochrane handbook for systematic
reviews of interventions version 5.1.0. The Cochrane Collab-
oration. 2011. Available from: http://handbook.cochrane.org
[updated March 2011].

7. Jadad AR, Moore RA, Carroll D, Jenkinson C, Reynolds DJ,
Gavaghan DJ, et al. Assessing the quality of reports of ran-
domized clinical trials: is blinding necessary? Control Clin Trials.
1996;17:1---12.

8. Mozaffarpur SA, Naseri M, Esmaeilidooki MR, Kamalinejad M,
Bijani A. The effect of cassia fistula emulsion on pediatric
functional constipation in comparison with mineral oil: a ran-
domized clinical trial. Daru. 2012;20:83.

9. Martinez AP, Azevedo GRd. The Bristol Stool Form Scale: its
translation to Portuguese, cultural adaptation and validation.
Rev Lat Am Enfermagem. 2012;20:583---9.

0. Nimrouzi M, Sadeghpour O, Imanieh MH, Shams Ardekani M,
Salehi A, Minaei MB, et al. Flixweed vs. polyethylene glycol in
the treatment of childhood functional constipation: a random-
ized clinical trial. Iran J Pediatr. 2015;25:e425.

1. Chmielewska A, Horvath A, Dziechciarz P, Szajewska H. Glu-
comannan is not effective for the treatment of functional
constipation in children: a double-blind, placebo-controlled,
randomized trial. Clin Nutr. 2011;30:462---8.

2. Kokke FT, Scholtens PA, Alles MS, Decates TS, Fiselier TJ,
Tolboom JJ, et al. A dietary fiber mixture versus lactulose
in the treatment of childhood constipation: a double-blind
randomized controlled trial. J Pediatr Gastroenterol Nutr.
2008;47:592---7.

3. Weber TK, Toporovski MS, Tahan S, Neufeld CB, de Morais
MB. Dietary fiber mixture in pediatric patients with con-
trolled chronic constipation. J Pediatr Gastroenterol Nutr.
2014;58:297---302.

4. Ustundag G, Kuloglu Z, Kirbas N, Kansu A. Can partially
hydrolyzed guar gum be an alternative to lactulose in treat-
ment of childhood constipation? Turk J Gastroenterol. 2010;21:
360---4.

5. Castillejo G, Bullo M, Anguera A, Escribano J, Salas-Salvado J.
A controlled, randomized, double-blind trial to evaluate the
effect of a supplement of cocoa husk that is rich in dietary fiber
on colonic transit in constipated pediatric patients. Pediatrics.
2006;118:e641---8.

6. Loening-Baucke V, Miele E, Staiano A. Fiber (glucomannan) is
beneficial in the treatment of childhood constipation. Pedi-
atrics. 2004;113:e259---64.

7. Quitadamo P, Coccorullo P, Giannetti E, Romano C, Chiaro A,
Campanozzi A, et al. A randomized, prospective, comparison
study of a mixture of acacia fiber, psyllium fiber, and fructose
vs polyethylene glycol 3350 with electrolytes for the treat-
ment of chronic functional constipation in childhood. J Pediatr.
2012;161, 710---715.e1.
8. Yang J, Wang HP, Zhou L, Xu CF. Effect of dietary fiber
on constipation: a meta analysis. World J Gastroenterol.
2012;18:7378---83.

http://dx.doi.org/10.1016/j.jped.2017.10.014
http://dx.doi.org/10.1016/j.jped.2017.10.014
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0175
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0175
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0175
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0175
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0175
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0175
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0175
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0175
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0175
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0175
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0175
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0175
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0175
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0175
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0175
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0175
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0175
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0175
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0175
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0175
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0175
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0175
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0175
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0175
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0175
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0175
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0175
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0175
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0180
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0180
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0180
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0180
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0180
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0180
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0180
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0180
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0180
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0180
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0180
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0180
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0180
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0180
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0180
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0180
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0180
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0180
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0180
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0180
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0180
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0180
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0180
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0180
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0180
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0180
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0180
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0180
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0185
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0185
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0185
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0185
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0185
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0185
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0185
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0185
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0185
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0185
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0185
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0185
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0185
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0185
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0185
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0185
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0185
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0185
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0185
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0185
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0185
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0185
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0185
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0190
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0190
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0190
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0190
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0190
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0190
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0190
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0190
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0190
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0190
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0190
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0190
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0190
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0190
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0190
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0190
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0195
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0195
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0195
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0195
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0195
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0195
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0195
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0195
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0195
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0195
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0195
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0195
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0195
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0195
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0195
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0195
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0195
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0195
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0195
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0195
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0195
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0195
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0195
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0195
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0195
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0195
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0195
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0195
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0195
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0200
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0200
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0200
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0200
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0200
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0200
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0200
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0200
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0200
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0200
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0200
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0200
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0200
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0200
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0200
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0200
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0200
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0200
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0200
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0200
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0200
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0200
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0200
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0200
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0200
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0200
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0200
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0200
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0205
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0205
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0205
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0205
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0205
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0205
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0205
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0205
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0205
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0205
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0205
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0205
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0205
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0205
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0205
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0205
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0205
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0205
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0205
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0205
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0205
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0205
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0205
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0205
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0205
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0205
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0205
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0205
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0205
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0205
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0205
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0205
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0205
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0205
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0205
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0205
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0205
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0205
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0210
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0210
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0210
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0210
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0210
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0210
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0210
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0210
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0210
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0210
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0210
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0210
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0210
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0210
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0210
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0210
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0210
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0210
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0210
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0210
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0210
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0210
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0210
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0210
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0210
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0210
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0210
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0210
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0210
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0210
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0210
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0215
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0215
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0215
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0215
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0215
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0215
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0215
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0215
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0215
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0215
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0215
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0215
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0215
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0215
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0215
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0215
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0215
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0215
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0215
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0215
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0215
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0215
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0215
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0215
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0220
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0220
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0220
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0220
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0220
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0220
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0220
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0220
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0220
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0220
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0220
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0220
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0220
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0220
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0220
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0220
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0220
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0220
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0220
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0220
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0220
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0220
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0220
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0220
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0220
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0220
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0220
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0220
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0220
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0220
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0220
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0220
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0220
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0220
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0225
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0225
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0225
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0225
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0225
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0225
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0225
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0225
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0225
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0225
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0225
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0225
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0225
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0225
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0225
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0225
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0225
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0225
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0225
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0225
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0225
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0225
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0225
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0225
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0225
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0225
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0225
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0225
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0225
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0225
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0225
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0225
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0225
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0225
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0225
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0225
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0225
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0225
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0225
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0225
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0225
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0225
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0225
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0225
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0225
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0225
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0225
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0225
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0225
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0225
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0225
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0225
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0230
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0230
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0230
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0230
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0230
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0230
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0230
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0230
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0230
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0230
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0230
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0230
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0230
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0230
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0230
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0230
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0230
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0230
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0230
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0230
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0230
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0230
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0230
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0230
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0230
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0230
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0230
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0230
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0230
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0230
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0230
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0230
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0230
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0230
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0235
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0235
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0235
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0235
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0235
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0235
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0235
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0235
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0235
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0235
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0235
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0235
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0235
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0235
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0235
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0235
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0235
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0235
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0235
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0235
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0235
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0235
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0235
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0235
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0235
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0235
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0235
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0235
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0235
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0235
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0235
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0235
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0235
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0235
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0235
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0235
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0235
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0240
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0240
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0240
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0240
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0240
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0240
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0240
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0240
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0240
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0240
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0240
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0240
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0240
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0240
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0240
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0240
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0240
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0240
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0240
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0240
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0240
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0240
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0240
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0240
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0240
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0240
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0240
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0240
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0240
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0240
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0240
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0240
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0240
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0240
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0240
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0240
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0240
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0240
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0240
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0240
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0240
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0240
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0240
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0240
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0240
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0245
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0245
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0245
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0245
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0245
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0245
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0245
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0245
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0245
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0245
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0245
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0245
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0245
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0245
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0245
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0245
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0245
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0245
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0245
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0245
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0245
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0245
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0245
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0245
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0245
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0245
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0245
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0245
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0245
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0245
http://handbook.cochrane.org/
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0255
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0255
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0255
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0255
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0255
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0255
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0255
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0255
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0255
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0255
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0255
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0255
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0255
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0255
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0255
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0255
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0255
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0255
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0255
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0255
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0255
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0255
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0255
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0255
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0255
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0255
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0255
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0255
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0255
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0255
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0255
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0255
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0255
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0255
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0255
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0255
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0255
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0260
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0260
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0260
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0260
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0260
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0260
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0260
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0260
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0260
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0260
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0260
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0260
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0260
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0260
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0260
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0260
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0260
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0260
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0260
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0260
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0260
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0260
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0260
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0260
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0260
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0260
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0260
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0260
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0260
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0260
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0260
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0260
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0265
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0265
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0265
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0265
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0265
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0265
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0265
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0265
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0265
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0265
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0265
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0265
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0265
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0265
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0265
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0265
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0265
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0265
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0265
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0265
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0265
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0265
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0265
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0265
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0265
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0265
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0265
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0265
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0265
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0270
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0270
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0270
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0270
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0270
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0270
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0270
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0270
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0270
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0270
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0270
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0270
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0270
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0270
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0270
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0270
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0270
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0270
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0270
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0270
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0270
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0270
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0270
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0270
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0270
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0270
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0270
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0270
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0270
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0270
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0270
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0270
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0270
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0270
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0270
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0270
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0270
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0275
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0275
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0275
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0275
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0275
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0275
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0275
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0275
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0275
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0275
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0275
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0275
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0275
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0275
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0275
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0275
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0275
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0275
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0275
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0275
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0275
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0275
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0275
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0275
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0275
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0275
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0275
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0275
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0275
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0275
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0275
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0275
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0275
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0275
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0275
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0280
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0280
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0280
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0280
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0280
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0280
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0280
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0280
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0280
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0280
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0280
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0280
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0280
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0280
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0280
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0280
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0280
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0280
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0280
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0280
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0280
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0280
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0280
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0280
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0280
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0280
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0280
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0280
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0280
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0280
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0280
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0280
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0280
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0280
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0280
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0280
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0280
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0280
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0280
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0280
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0280
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0280
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0280
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0280
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0280
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0280
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0285
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0285
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0285
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0285
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0285
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0285
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0285
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0285
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0285
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0285
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0285
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0285
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0285
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0285
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0285
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0285
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0285
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0285
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0285
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0285
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0285
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0285
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0285
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0285
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0285
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0285
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0285
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0285
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0285
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0285
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0285
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0285
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0285
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0285
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0285
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0285
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0290
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0290
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0290
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0290
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0290
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0290
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0290
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0290
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0290
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0290
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0290
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0290
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0290
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0290
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0290
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0290
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0290
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0290
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0290
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0290
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0290
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0290
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0290
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0290
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0290
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0290
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0290
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0290
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0290
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0290
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0290
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0290
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0290
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0290
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0290
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0290
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0295
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0295
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0295
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0295
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0295
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0295
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0295
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0295
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0295
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0295
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0295
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0295
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0295
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0295
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0295
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0295
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0295
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0295
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0295
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0295
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0295
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0295
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0295
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0295
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0295
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0295
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0295
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0295
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0295
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0295
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0295
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0295
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0295
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0295
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0295
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0295
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0295
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0295
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0295
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0295
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0295
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0295
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0295
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0295
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0295
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0300
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0300
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0300
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0300
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0300
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0300
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0300
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0300
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0300
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0300
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0300
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0300
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0300
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0300
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0300
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0300
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0300
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0300
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0300
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0300
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0300
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0300
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0300
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0300
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0300
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0305
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0305
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0305
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0305
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0305
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0305
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0305
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0305
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0305
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0305
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0305
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0305
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0305
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0305
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0305
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0305
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0305
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0305
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0305
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0305
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0305
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0305
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0305
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0305
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0305
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0305
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0305
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0305
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0305
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0305
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0305
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0305
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0305
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0305
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0305
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0305
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0305
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0305
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0305
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0305
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0305
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0305
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0305
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0305
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0305
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0305
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0305
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0305
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0305
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0305
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0305
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0305
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0305
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0305
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0305
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0305
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0305
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0305
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0305
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0305
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0310
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0310
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0310
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0310
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0310
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0310
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0310
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0310
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0310
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0310
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0310
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0310
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0310
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0310
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0310
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0310
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0310
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0310
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0310
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0310
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0310
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0310
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0310
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0310
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0310
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0310
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0310
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0310
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0310
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0310


4

2

3

3

3

3
Ottawa ON: Canadian Agency for Drugs and Technologies in
70  

9. Han Y, Zhang L, Liu XQ, Zhao ZJ, Lv LX. Effect of glucomannan
on functional constipation in children: a systematic review and
meta-analysis of randomised controlled trials. Asia Pac J Clin
Nutr. 2017;26:471---7.

0. Gordon M, Naidoo K, Akobeng AK, Thomas AG. Cochrane
Review: osmotic and stimulant laxatives for the management
of childhood constipation (Review). Evid Based Child Health.

2013;8:57---109.

1. Pijpers MA, Tabbers MM, Benninga MA, Berger MY. Currently
recommended treatments of childhood constipation are not
evidence based: a systematic literature review on the effect

3

Piccoli  de  Mello  P  et  al.

of laxative treatment and dietary measures. Arch Dis Child.
2009;94:117---31.

2. Horvath A, Szajewska H. Probiotics, prebiotics, and dietary fiber
in the management of functional gastrointestinal disorders.
World Rev Nutr Diet. 2013;108:40---8.

3. Treatments for constipation: a review of systematic reviews.
Health; 2014.
4. NICE issues standards to combat childhood constipation. Nurs

Stand. 2014;28:11.

http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0315
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0315
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0315
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0315
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0315
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0315
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0315
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0315
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0315
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0315
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0315
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0315
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0315
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0315
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0315
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0315
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0315
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0315
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0315
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0315
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0315
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0315
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0315
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0315
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0315
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0315
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0315
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0315
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0315
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0315
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0315
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0315
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0315
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0315
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0315
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0315
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0315
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0315
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0315
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0315
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0320
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0320
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0320
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0320
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0320
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0320
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0320
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0320
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0320
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0320
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0320
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0320
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0320
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0320
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0320
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0320
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0320
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0320
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0320
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0320
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0320
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0320
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0320
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0320
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0320
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0320
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0320
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0320
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0320
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0320
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0320
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0320
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0325
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0325
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0325
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0325
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0325
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0325
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0325
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0325
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0325
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0325
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0325
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0325
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0325
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0325
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0325
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0325
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0325
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0325
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0325
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0325
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0325
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0325
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0325
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0325
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0325
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0325
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0325
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0325
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0325
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0325
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0325
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0325
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0325
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0325
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0325
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0325
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0325
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0325
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0325
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0325
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0325
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0325
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0330
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0330
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0330
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0330
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0330
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0330
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0330
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0330
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0330
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0330
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0330
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0330
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0330
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0330
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0330
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0330
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0330
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0330
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0330
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0330
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0330
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0330
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0330
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0330
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0330
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0330
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0330
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0330
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0335
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0335
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0335
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0335
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0335
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0335
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0335
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0335
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0335
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0335
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0335
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0335
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0335
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0335
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0335
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0335
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0335
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0335
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0335
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0335
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0335
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0340
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0340
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0340
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0340
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0340
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0340
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0340
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0340
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0340
http://refhub.elsevier.com/S0021-7557(17)30684-8/sbref0340

	Use of fibers in childhood constipation treatment: systematic review with meta-analysis
	Introduction
	Methods
	Results
	Discussion
	Limitations
	Conclusions
	Conflicts of interest
	Acknowledgments
	Appendix A Supplementary data
	References


