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Abstract

Background  and objectives:  Co-morbid  developmental  deficits  in children  with  autism  spectrum
disorders (ASD)  are  important  for  both  clinical  and  empirical  reasons.  This  study  aimed  to
measure developmental  problems  related  to  motor  function,  perception,  learning,  language,
and social  skills  in preschool-aged  children  with  ASD  and  to  look  at their  possible  co-occurrences.
Patients  and methods: The  study  comprised  18  five-year-old  boys  with  a  diagnosis  of  ASD  and
54 typically  developing  controls.  Mothers  were  approached  with  the  parent  version  of  the Five-
to-Fifteen Questionnaire  (FTF).  To  explore  possible  co-occurrences  of  developmental  problems,
a network  analysis  was  performed.
Results:  The  ASD  children  presented  with  higher  values  (more  problems)  on  the  fine  motor  skills,
the perception  of  forms  and  figures,  the  learning,  as  well  as  on the  social  skills.  According  to  the
network analysis,  co-occurrences  of  the  developmental  problems  without  any  obvious  mediator
variable were  characteristic  of  the typically  developing  children.  Co-occurrences  of  the  devel-
opmental  problems  in  the  ASD  children  were  more  limited  and  were  most  prominent  between
the perception  abilities  linked  with  verbal  communication,  ability  to  solve  problems  and  fine
motor skills.  The  relation  in space  had  the  highest  value  on the betweenness  score  thus  imply-
ing its mediating  effect.  ASD  children  presented  with  a  specific  constellation  of developmental
problems  reflecting  the  principle  of  a  nontrivial  topology  of  psychopathological  network.
Conclusion:  ASD  children  have  co-morbid  developmental  impairments  that  co-occur  in  a  spe-
cific pattern,  and  new techniques  that  can accommodate  the  complex  associations  between
symptoms  present  in  an  individual  patient  with  ASD  are  needed.
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S.L.U. All rights reserved.

https://doi.org/10.1016/j.ejpsy.2019.07.002
http://www.elsevier.es/ejpsy
http://crossmark.crossref.org/dialog/?doi=10.1016/j.ejpsy.2019.07.002&domain=pdf
mailto:iakelmanson@hotmail.com
https://doi.org/10.1016/j.ejpsy.2019.07.002


166  I.A. Kelmanson

Introduction

Autism  spectrum  disorder  (ASD)  is  a  complex  neurodevelop-
mental  disorder  characterized  by impairments  in social  and
communication  skills,  restricted  and  repetitive  behaviors.1

The  prevalence  of  ASD  has  risen  over the  past  several
decades,  and ASD  is  now  considered  urgent  public  health
concern.2 The  median  ASD prevalence  rate  for  the  surveys
published  in the  period  1994---2004  was  12.7  per  10  000,  and
the  male/female  sex  ratio  varied  from  1.33  to  16.0,  with  a
mean  male/female  ratio  of 4.3:1.3

Co-morbid  developmental  deficits  in children  with  ASD
are  important  for  both  clinical  and  empirical  reasons.
However,  the specific  studies  are  much  recent  and  yet  incon-
clusive.  It has  been  acknowledged  that, in children  with  ASD,
verbal  and  nonverbal  communications  are  impaired  to  some
degree  and that  some  children  never  acquire  functional
speech.4 Co-morbidity  of  ASD  and intellectual  disability
(ID)  was  shown  to  increase  the  complexity  and  severity  of
communication  deficits.5 In addition,  children  with  ID,  as
well  as  those  with  ASD,  have  significant  deficits  in  social
skills  used  to  facilitate  interaction  with  others.6 Children
with  co-morbid  ASD  and ID  present  with  greater  impairments
in  social  skills  than  those  with  ASD  or  ID only.7 Recent  reports
indicate  that  a strong  moderating  relationship  may  exist
between  motor  skill  development  and social  communicative
skills.8,9 Evidence  suggests  that  contextually  inappropriate
behaviors  such as  avoidant,  self-injurious,  and/or  disruptive
behaviors  may  be  related  to  poor fundamental  motor  skill
development.9,10 On the  other  hand,  cognitive  functioning,11

language  development,12 social  communication,9 and  on-
task  behaviors10 are more  likely  to  exist  among  children  with
ASD  with  good  motor  skill development.

Therefore,  co-morbid  developmental  deficits  in ASD  are
likely  to  be  interrelated,  and  they  can  exacerbate  ASD
symptoms,  reduce  overall  functioning,  and result  in poorer
clinical  outcomes  over  time.  However,  this issue  needs  fur-
ther  clarification.

This  study  aimed  to  measure  parental-reported  devel-
opmental  problems  related  to  motor  function,  perception,
learning,  language,  and  social  skills  in preschool-aged  chil-
dren  with  ASD  and  to  look  at their  possible  co-occurrences.

The study

Participants

The  study  group  comprised  preschool  5-year-old  boys from
the  community  setting  with  a  diagnosis  of ASD  who  attended
a  special  child-rearing  center at the time  of  the  study,  that
is,  in  2017.  Inclusion  criteria  were  that  the children  were
singletons  and  lived in the families  with  appropriate  house-
hold  conditions;  they  did  not  have  severe  co-morbidities,
such  as  seizures,  visual  and acoustic  impairment,  orofacial
and  inner  organ malformations.  Control  group  was  made  up
of  healthy  typically  developing  normal  boys who  attended
the  pre-school  daycare  centers  (case/control  ratio:  1/3),
matched  to the case  children  for  age  at  study,  date  of
birth  and geographical  distribution  as  close  as  possible.
Required  information  was  drawn  from  the pre-existing  medi-
cal  records  stored  at the pediatric  out-patient  centers.

Required  sample  size  computation  was  performed  using
G*Power  3.1.5  statistical  software.13 The  study  was  targeted
at determining  a large  standardized  effect  size  for  the dif-
ferences  between  two  means  (Cohen’s  d = 0.8),  based  on  the
two-tailed  Wilcoxon---Mann---Whitney  test, with  the ˛  error
equal  to  0.05,  and the  power  (1 −  ˇ)  equal  to 0.8.  With
allocation  ratio  (cases/controls)  equal to  3, this yielded  the
desired  sample  sizes  in the cases group  equal  to  18  and  in
the control  group equal  to  54  children.

The  children  who  were  included  in the  study  were
selected  from  the eligible  candidates  by  chance  (a simple
random  sample).  All  parents of  the recruited  children  agreed
to  participate  in  the study  (participation  rate  of  100%).

Measures

Socio-demographic  characteristics

The  mothers  were asked  to  complete  the  questionnaires
addressing  child,  maternal,  demographic  major  character-
istics.  To  ensure  reliability  and  to  minimize  recall  bias,
attention  was  paid  to  the thorough  analysis  of  pre-existing
medical  records.  The  parental  educational  level  was  defined
as  the highest  level  of  completed  education  and catego-
rized  as  basic  education  (elementary  school),  secondary
education  (secondary  school,  college),  higher  education
(institute,  academy  or  university),  or  incomplete  higher  edu-
cation.

Questionnaire  for evaluation  of developmental
deficits

Mothers  of  the  children  were  approached  with  the parent
version  of the  Five-to-Fifteen  Questionnaire  (FTF)  The  FTF
comprises  181  items  that can be endorsed  as  ‘‘does  not
apply’’  (0), ‘‘applies  sometimes  or  to  some  extent’’  (1),
or  ‘‘definitely  applies’’  (2).  Items  are arranged  into  certain
general  domains,  and  this  present  study  accounted  for  the
severity  of  the problems  in the  following  5 scales:  motor
skills,  perception,  language,  learning,  and  social  skills.  The
domains  can be further  divided  into  sub-domains  investi-
gating  gross  and  fine  motor  skills,  perception  of  space,
time,  and body,  as  well  as  visual perception,  comprehen-
sion,  speech,  communication  skills,  reading/writing,  math,
general  learning,  coping  skills  during learning,  as  well  as
social  skills.  The  (sub)domain  scores  are calculated  as  the
mean  value  of  the  included  domain  (sub)domain  items  as
described  in the  FTF questionnaire  instructions,  with  higher
scores  representing  greater  childhood  difficulties.14 The  Rus-
sian  version  of the  FTF  downloaded  from  the official  website
(https://www.5-15.org)  was  used in  this study.

Data analysis

The methods  of  descriptive  and analytical  statistics  were
used.  Statistical  significance  of the differences  between
two  groups  in consideration  was  evaluated  using  two-
tailed  Mann---Whitney  U  test  for  continuous  variables  and
�2 or Fisher  exact test  when appropriate  for categorical
variables.15

https://www.5-15.org/
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A  one-way  multivariate  analysis  of  variance  (MANOVA)
was  conducted  to  test  the  hypothesis  that  there  would  be
the  overall  difference  between  the child  category  (ASD vs.
controls)  and either  5 FTF  scales  or  13 FTF  sub-scales  in
consideration.  The  Pillais’  Trace  multivariate  test  was  used
to  judge  about  statistical  significance,  and the partial  eta-
squared  (�2) value  was  used  as  a measure  of  the overall
effect-size  with  an �2 of  0.01,  0.06  and  0.14  referring  to
small,  medium  and large  effect  sizes,  respectively.16

Post  hoc  comparisons  between  the values  of  the  5  global
FTS  scales  and the  13  FTF  sub-scales  in the  ASD  and  the
control  children  were  performed.  Statistical  significance  of
the  differences  between  two  groups  in consideration  was
evaluated  using  a two-tailed  Mann---Whitney  U test. To  com-
pare  the  effect  sizes  of the ASD  on  different  characteristics
estimated  by the FTF,  post hoc evaluations  of  the  stan-
dardized  effect  sizes  with  95%  confidence  intervals  were
performed.  The  effect  sizes  were  calculated  in terms  of  the
rank-biserial  correlations  (rB),  with  a rB of <0.1,  0.1,  0.3  and
0.5  referring  to  trivial, small,  medium  and large  effect  sizes,
respectively.16---18

The  value  for significance  was  set  at p  <  0.05.  Statistical
analyses  were  performed  using The  IBM  SPSS  Statistics  22
software  (Armonk,  NY,  USA)  and  JASP  0.9.0.1  software.19

To  explore  possible  co-occurrences  of  developmental
problems  in  children  from  the  two  groups,  a  network  anal-
ysis  was  performed  using  JASP  0.9.0.1  software,19 proved
effective  in the studies  on  ASD  patients.20 Network  anal-
ysis  is  a  method  for modeling  interactions  between  large
numbers  of  variables.  Instead  of  trying  to  reduce  the struc-
ture  of  the  variables  to  their  shared  information,  as  is  done
in  latent  variable  modeling,  it  estimates  the relationship
between  all  variables  directly.  To  conduct  a network  anal-
ysis  in  JASP,  the 13  FTF sub-scores  in consideration  were
selected  as  dependent  variables.  Correlations  were  used  as
the  estimators  to  obtain  descriptive  networks  (association
network).  To  control  the family-wise  error  rate, thresholds
were  set to  a Bonferroni  method  showing  edges  significant
at  the  0.05  level  with  the  Bonferroni  multiplicity  correction.

The  nodes  of the network  were  positioned  using  the
Fruchterman---Reingold  algorithm  that  organizes  the  network
based  on the  strength  of the  connections  between  nodes.

A  number  of  conventional  statistics  (centrality  measures)
were  used  in  network  analysis,  including  betweenness  (num-
ber  of  shortest  paths  that  pass  through  the  node  of  interest),
closeness  (the  inverse  of  the sum of  all  shortest  paths  from
the  node  of interest  to  all  other  nodes),  and  degree  (the
sum  of  the  absolute  input  weights  of  that  node).  In  gen-
eral,  a  higher  centrality  measure  indicates  that  this node  is
more  central  to  the network.  The  estimated  network  was
weighted  and  not  directed.  Centrality  measures  were  nor-
malized  to  ensure  each  centrality  measure  has  a mean  of
zero  and  a  variance  of one,  enabling  their  comparisons.21,22

Ethical considerations

The  study  has  been approved  by  the institutional  ethics  com-
mittee.  Informed  consent  for  the  participation  in a  scientific
study  was  obtained  from  all mothers  involved,  and  confiden-
tiality  was  guaranteed.

Results

The  items  in consideration  were  applicable  to  all  respon-
dents,  and  there  were  no  user-defined  missing  values.
Further  analysis  did not find  any  missing  data.

Major  clinical  and  demographic  characteristics  of  the two
groups  in comparison  are listed  in Table  1. No  statistically
significant  differences  were  found  between  two  groups  for
the  major demographic  characteristics.  Children  with  ASD
more  frequently  had  birth  trauma,  upper  respiratory  symp-
toms.  These  findings  are consistent  with  the known  risk
factors  of  ASD.  The  majority  of the  ASD children  (13 of  18
cases)  had  an IQ  above  70,  as  measured  by  the  Wechsler
Preschool  and  Primary  Scale  of  Intelligence  ---  Fourth  Edition
(WPPSI-IV).23

Developmental  and  behavioral  problems

Mothers  did  not have  any  difficulties  in understanding  the
language,  the  meaning  of the questions  and  in  selecting
appropriate  answers  within  the  FTF.  The  internal  consistency
of  the FTF  was  quite  acceptable:  Cronbach’s  alpha  for  the
specific scales  within  the questionnaire  ranged  between  0.72
and  0.85.

A  one-way  MANOVA  analysis  was  performed  to  find  the
possible  effect  of  the  child  category  on  the 5 global  FTF
sores  in consideration  (motor  skills, perception,  language
and  communication,  learning  skills and  social  skills).  A  sta-
tistically  significant  MANOVA  effect  was  obtained,  Pillais’
Trace  =  0.37,  F (5,  66)  =  7.83,  p < 0.001.  The  multivariate
large  effect  size  was  estimated  at �2 equal  to  0.37.  Another
one-way  MANOVA  was  performed  to  find  possible  effect  of
the  child  category  on  the 13  FTF  sub-scores  (gross  motor
skills,  fine  motor  skills,  relation  in space,  time  concept,
body  perception,  perception  of forms  and  figures,  compre-
hension,  expressive  language  skills, verbal  communication,
reading,  spelling,  writing,  math;  ability  to  solve  problems,
learning  new  skills,  and social  skills).  Likewise,  there  was
a  statistically  significant  difference  in the  FTF sub-scores
based  on  a child  category:  Pillais’  Trace  = 0.55,  F  (13,
58)  = 5.55,  p <  0.001.  Partial  �2 was  equal to  0.55,  indicating
a large  effect  size  of  the difference  in  the levels  of  the  FTF
sub-scores  between  ASD  and typically  developing  children.

These  findings  allowed  to  perform  post  hoc  multiple  com-
parisons  for  the observed  values,  and  Table 2 is  the  summary.
The  findings  were  that ASD  children  had statistically  signi-
ficantly  higher  values  (more  problems)  on  the  motor  skills
(specifically,  the fine  motor  skills),  the perception  of  forms
and figures,  the learning  skills  (reading,  spelling,  writing,
math;  ability  to  solve  problems),  as  well  as  on  the social
skills  with  moderate  to  large effect  sizes.  The  largest  effect
size  of the  child  category  was  found for  the  differences  in
the  fine  motor  skills  sub-scale.  However,  95%  confidence  lim-
its  around  the point estimates  of  the effect  sizes  for  all
mentioned  sub-scales  were  largely  overlapping.

To  explore  possible  co-occurrences  of the  major  devel-
opmental  and  behavioral  problems  in  ASD  and  typically-
developing  children,  a network  analysis  was  performed,  in
that  the nodes  of the  network  were  the specific  FTF  sub-
scales,  while  the  edges  between  the  nodes corresponded  to
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Table  1  Descriptive  statistics.  Median  (minimum---maximum  values)  or  number  of  cases  (%).

Characteristic  ASD  children  (n =  18)  Control  group  (n  =  54)  pa

Birth  weight,  g 3400  (3125---3800)  3500  (3150---4150)  0.666
Gestational age,  weeks  40  (39---40)  40  (36---43)  0.456
Weight at  study,  kg 18  (17---22)  24  (20---23)  0.356

Birth trauma  0.0013*
No  12  (67)  50  (93)
Yes 6 (33)  4 (7)

Perinatal  hypoxia 0.099
No  12  (67) 46  (85)
Yes 6 (33) 8  (15)

Birth order 0.38
1  10  (56)  38  (70)
2 8 (44)  15  (28)
3+ 0 (0) 1 (2)

Low IQ  (<70)b 0.00061*
No  13  (72) 54  (100)
Yes 5 (28) 0  (0)

Gastrointestinal  symptoms  0.060
No 16  (89)  54  (100)
Yes 2 (11)  0 (0)

Upper respiratory  symptoms  0.00015*
No  11  (61)  53  (98)
Yes 7 (39)  1 (2)

Maternal  age  at study,  years  0.12
<20 0 (0) 1 (2)
20---24 0 (0) 13  (24)
25---29 12  (67)  28  (52)
30+ 6 (33)  12  (22)

Maternal  marital  status  0.89
Married 9 (50)  28  (52)
Other 9 (50)  26  (48)

Maternal  education 0.49
Higher  14  (78)  38  (70)
Incomplete  higher  3 (16)  7 (13)
Secondary  1 (6) 9 (17)

Father’s education  0.36
Higher 15  (83)  38  (70)
Incomplete  higher  0 (0) 5 (9)
Secondary  3 (17)  11  (21)

a Independent-samples Mann---Whitney U test  for continuous and �2 or Fisher exact test for categorical variables.
b Wechsler Preschool and Primary Scale of Intelligence --- Fourth Edition (WPPSI-IV).23

* Statistically significant p-value.

pair-wise  statistically  significant  correlations  between  the
values  of  the scales.

The  findings  are  presented  in Fig.  1,  and  Table  3  sum-
marizes  centrality  measures  per  variable  in the ASD  and  the
control  groups  (z-scores).  In both  groups,  a  number  of  nodes
were  equal  to  13,  and  only  positive  correlations  between
the  variables  of the  FTF sub-scales  were  found.  While  the
number  of  the  non-zero  edges  was  78  of  78  in the  control
group  (sparsity  =  0),  the number  of  the non-zero  edges in
the  ASD  group  was  8  of  78  (sparsity  =  0.90),  meaning  that

co-occurrences  of the developmental  problems  were  more
characteristic  a feature  in the  typically  developing  children.
In  the typically  developing  children,  the highest  values  on
the closeness  and the strength  centrality  measures  were
found  for  the social  skills,  followed  by  the  time  concept,
the fine  motor  skills,  the  expressive  language  skills,  and
the perception  of form  and  figures.  This  implies  that  the
reported  problems  on  any of  these  sub-scales  could  well  pre-
dict  another  developmental  problem.  For all  the sub-scales
in consideration,  the values  of  the betweenness  measure
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Table  2  Scores  on  the  Five-to-Fifteen  Questionnaire.

Scales  and
sub-scales

ASD  (n  = 18) Control  group  (n  = 54) pa Effect  size  (Rank-Biserial
Correlation)

95%  CI for  Rank-Biserial
Correlation

Median  Min  Max  Median  Min  Max  Lower Upper

Motor  skills 1.27 0.90 1.71 0.90 0.00 1.82 0.002* 0.49 0.22 0.69
Gross motor

skills
1.01 0.57 1.86 0.87 0.00 1.71 0.076 0.28 −0.02 0.54

Fine motor  skills 1.25 0.91 1.80 0.91 0.00 1.90 <.001* 0.54 0.29 0.72

Perception  0.82 0.44 1.67 0.82 0.00 1.78 0.325 0.16 −0.15 0.44
Relation in

space
0.80 0.40 1.40 0.80 0.00 1.80 0.974 −0.01 −0.31 0.30

Time  concept 1.00 0.75 1.75 1.00 0.00 2.50 0.463 0.12 −0.19 0.40
Body perception 0.70 0.00 1.60 0.70 0.00 2.00 0.885 0.02 −0.28 0.32
Perception  of

forms  and  figures
0.63 0.40 1.60 0.63 0.00 1.40 0.012* 0.39 0.11 0.62

Language  and

communication

0.75 0.48 1.24 0.75  0.00  1.76  0.593  0.09  −0.22  0.38

Comprehension 0.89 0.20 2.00 0.89 0.00 2.40 0.140 0.23 −0.07  0.50
Expressive

language skills
0.68 0.00 1.00 0.68 0.00 1.54 0.560 −0.09 −0.38 0.21

Verbal
communication

0.85 0.00 2.00 0.93 0.00 2.00 0.195 0.20 −0.11 0.47

Learning  skills 1.07 1.07 1.93 1.07  0.07  1.90  0.013*  0.39  0.10  0.62
Reading,

spelling, writing,
math

1.01 1.01 2.00  1.01  0.00  1.92  0.002*  0.46  0.19  0.67

Learning new
skills

1.22 1.00 2.00 1.22  0.00  2.40  0.206  0.20  −0.11  0.47

Ability to  solve
problems

1.16 1.10 2.00 1.10 0.00  2.10  0.020*  0.37  0.08  0.60

Social skills  0.90  0.59  1.59  0.75  0.00  1.93  0.010*  0.40  0.12  0.63

The FTF global scores in  bold.
a Independent-samples Mann---Whitney U test.
* Statistically significant p-value.
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ASD

Learning skills
Perception
Language
Motor skills
Social skills

Control

Figure  1  Network  plots  in the  ASD  and  the  typically  developing  control  children.  Edges  represent  positive  statistically  signifi-
cant correlations  (the Bonferroni  correction).  The  strength  of  the  association  is visualized  through  the  thickness  of the  edge:  the
stronger the  association,  the  thicker  the  edge.  Bdyp  =  Body  perception;  Pofaf  =  Perception  of  forms  and  figures;  Tmcn  =  Time  concept;
Riis =  Relation  in space;  Grms  = Gross  motor  skills;  Fnms  = Fine  motor  skills;  Cmpr  = Comprehension;  Exls  =  Expressive  language  skills;
Vrbc =  Verbal  communication;  Scls  = Social  skills;  Rswm  =  Reading,  spelling,  writing,  math;  Lrns  = Learning  new  skills;  Atsp  =  Ability  to
solve problems.

Table  3  Network  analysis.  Centrality  measures  per  variable.

ASD  Control

Variable Betweenness  Closeness  Strength  Betweenness  Closeness  Strength

Ability  to  solve  problems  1.21  0.00  1.16  0.00  0.15  0.08
Body perception  −0.50  0.00  0.66  0.00  −0.31  −0.27
Comprehension  −0.50  0.00  −0.86 0.00  0.23  0.23
Expressive  language  skills  −0.50  0.00  −0.86 0.00  0.60  0.59
Fine motor  skills  −0.50  0.00  −0.16 0.00  0.81  0.84
Gross motor  skills  −0.50  0.00  −0.86 0.00  −1.14  −1.07
Learning  new  skills  −0.50  0.00  −0.86 0.00  −0.04  −0.09
Perception  of  forms  and  figures −0.50  0.00  −0.22 0.00  0.43  0.47
Reading  spelling  writing  math  −0.50  0.00  −0.86 0.00  −2.65  −2.67
Relation  in  space 2.57  0.00  1.92  0.00  0.26  0.25
Social skills −0.50 0.00  −0.86 0.00  1.09  1.07
Time concept 1.21 0.00 1.31  0.00  0.95  0.96
Verbal communication −0.50 0.00  0.50  0.00  −0.39  −0.40

were  equal  to zero,  meaning  that  there  was  no  any  obvi-
ous  mediator  variable.  By  contrast,  co-occurrences  of  the
developmental  problems  in the ASD  children  were  more  lim-
ited.  They  were  most prominent  between  the sub-scales  on
child  perception  abilities,  linked  with  verbal  communica-
tion,  ability  to solve  problems  and  fine  motor  skills.  The
highest  values  of  the  strength  centrality  measure  were  found
for  the  relation  in  space,  followed  by  the time  concept,  the
ability  to  solve  problems,  the body  perception  and  verbal
communication.  The  relation  in  space  had  the  highest  value
on  the  betweenness  score,  followed  by  the  time  concept  and
the  ability  to  solve  problems,  thus  implying  the mediating
effects  of these  characteristics.

Discussion

This  study  was  aimed  at evaluation  of  the  spectrum  of  devel-
opmental  problems  in 5-year-old  boys with  diagnosed  ASD

and  the examination  of  the  specific  co-occurrences  of these
problems.

The findings  were that, compared  with  typically
developing  peers,  ASD  children  presented  with  more
parental-reported  motor  skills  problems  (especially,  related
to  fine  motor  abilities),  impaired  perception  of  forms  and fig-
ures,  learning  skills problems  (specifically,  reading,  spelling,
writing,  math  and  ability  to  solve  problems),  as  well  as  social
skills  problems.

Although  gross  and  fine  motor  delays,  as  well  as  prob-
lems  with  the  execution  of  motor  skills  and  tasks,  are  not an
essential  or  defining  characteristic  of ASD,  it is  recognized
as a  common  feature.24 The  current  researches  acknowledge
the  high  levels  of co-morbidity  of  developmental  coordina-
tion  disorder  with  ASD and their  common  risk  factors.25 The
majority  of  children  with  ASD  present  with  fine  motor  and
gross  motor  problems,  irrespective  of  the  motor  assessment
conducted.24,26 These  findings  tend  to  hold  true  across  the
entire  autism  spectrum  and  across  a wide  range  of child  ages
and  are  independent  of  gender.27,28 These  deficits  remain
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even  when  intellectual/cognitive  development  and recep-
tive  vocabulary  are  taken  into  account,29 and they  widen
over  time  in  children  with  ASD.30 Significantly  lower  motor
skills  in  at-risk  infants  (siblings  of  ASD  children)  were  evi-
dent  from  the  age  of  7 months.31 Impaired  perception  of
forms  and  figures  in ASD  patients  also  has  been  previously
reported.  Specifically,  individuals  with  autism  are impaired
at  using  information  from  faces,  such as  gaze,  facial  expres-
sion,  and  facial  speech,  to  regulate  social  interaction.1 One
of  the  earliest  symptoms  of  autism  is  a lack  of  attention  to
faces,  followed  by  deficits  in joined  attention  and deficit  in
social  perception.32 In children  with  ASD, verbal  and nonver-
bal  communications  were  reported  to  be impaired  to  some
degree.4 As  well,  ASD  children  have  significant  deficits  in
social  skills,6 and  children  with  comorbid  ASD  and  ID  present
with  greater  impairments.7 These  deficits  also  involve  adap-
tive  behaviors  that  include the skills  required  to  support
personal  and  social  self-sufficiency.33 Children  with  ASD  have
an  overall  lower  level  of  adaptive  functioning  with  the  social
aspect  of adaptive  behavior  being  most  affected.34 As  ASD
symptoms  increase,  the  level  of  adaptive  behavior  decreases
with  adaptive  skills  related  to  social  interaction  being  most
impaired.6

An  important  part of  this present  study  was  an  attempt
to  find  possible  co-occurrences  of  the  developmental  impair-
ments  in  ASD  children  and their  specific features  by means
of  a  network  analysis.  Theoretically,  this  approach  is  based
on the  premises  that psychopathological  symptoms  and
signs  are  not  the  emerging  manifestations  of  an underlying
mental  disorder  but  rather  they  are networks  of  symp-
toms,  dynamic  complex  systems  or  dynamic  constellations
of  symptoms  (and  signs)  that  are  causally  interrelated.35

There  are  few  publications  on  a network  analysis  in ASD
patients.  In one  study,  the authors  found  that  autism
and  obsessive---compulsive  disorder  emerged  as  two  distinct
symptom  clusters;  obsessions  and compulsions  showed  few
direct  associations  with  autism  symptoms.  Sensory  interests
were  identified  as  behaviors  that  may  contribute  to  the link
between  autism  and obsessive---compulsive  disorder.36 Other
researchers  found that, in  ASD  patients,  social  satisfaction
and societal  contribution  were  the strongest  direct  paths
to  happiness,  followed  by  feeling  successful  and  treatment
satisfaction.  Simultaneously,  more  physical  problems  were
associated  with  less  reported  happiness.37

The  network  analysis  performed  in  this  present  study
found  that,  unlike  in  the  typically  developing  children,  ASD
children  presented  with  a specific constellation  of  devel-
opmental  problems,  including  impaired  perception,  verbal
communication,  ability  to  solve  problems,  and  fine  motor
skills.  This  phenomenon  corresponds  with  the  known  princi-
ple  of  a  nontrivial  topology  of psychopathological  network,
which  means  that  mental  disorders  follow  network  struc-
ture,  and  some  symptoms  are  more  strongly  connected  than
others  (e.g.,  a particular  symptom  within  a  mental  disorder
is  more  connected  to  the  symptoms  of that  specific  disor-
der  than  to  the symptoms  of  other  clinical  syndromes).38

An  important  consequence  of  the above  principle  is  that
co-morbidity  is  an  intrinsic  feature  of  mental  disorders,
including  ASD.  It  is  held  that  fundamental  motor  skills are
generally  learned  as  part  of  normal  growth  and  devel-
opment  through  interaction  with  others.  As  the  play  and
social  engagement  necessary  for  building  these  movement

patterns  are  constrained  in children  with  ASD,  it is  plausi-
ble  that  the interaction  between  delayed  motor  skills and
limited  social  interactions  negatively  impact  each  other
and  lead  to  greater  and  greater  deficits  over  time.8,28

Weaker  motor  skills  were  associated  with  greater  social
communicative  deficits  and  poorer  future  outcomes.9,39,40

In  addition,  when  visual-spatial  organization  and  motor
coordination  abilities  are both  impaired,  ASD  symptoms
seem  to  be the most  severe.39 Fine motor  skills  were
shown  to  be associated  with  learning  math  skills.41 The
notion  of  generalized  atypical  brain  development  resulted
in  the  concept of  co-occurrence  of problems  related  to
sensory,  motor,  and  behavioral  problems  in children.  The
concept  of  ‘‘DAMP’’  (deficits in attention,  motor  control,
and  perception)  was  introduced  to  describe  the high  rate
of  co-morbidity  between  developmental  coordination  dis-
orders,  ADHD,  and  ASD  symptoms.42 The  growing  body  of
research  that  links  the  cerebellum  to  a  number  of  develop-
mental  disorders  including  autism,43 learning  disabilities,44

and  attention  deficit  disorders,45 suggests  investigation  of
cerebellar  dysfunction.

Several  limitations  of this  study  should  be acknowledged.
First,  information  on  child  developmental  impairments  was
based  on  maternal  interviews,  therefore  raising  a concern
about  biased  findings.  Assessing  parental  perception  for  the
recognition  of a  given  developmental  problem  can be  impor-
tant  due to the  differing  tolerance  levels  among  parents
regarding  their child.  Parental  perception  of  a develop-
mental  problem  is  also  important  as  it  determines  whether
people  are likely  to  seek  help  for the  problem.  Meanwhile,
it  seems  unlikely  that the mothers  from  the ASD  group
would  systematically  provide  more  unfavorable  reports  on
different  aspects  of  their  children’s  developmental  charac-
teristics.  Even  admitting  that  in some cases  the mothers
might  have  been  incorrect  in  their reports,  such misinterpre-
tation  was  obviously  non-differential  one, therefore,  could
not serve as  a source of  information  bias  and  invalidate  the
results.  Moreover,  previous  studies  confirmed  validity  of  the
FTF  questionnaire  in patients  with  various  neuropsychiatric
diagnoses,  particularly  ASD.46,47

Another  limitation  of  this  study  is  that  the  ASD  group  was
reasonably  small  and was  made  up  of 5-year-old  boys,  most
of  whom  had high  functioning  forms  of  ASD.  Therefore,  the
findings  cannot  be readily  expanded  across  other  categories
of  ASD patients.  Expanding  the  study to  a larger  population
covering  children  with  various  types  of ASD,  including  lower
IQ,  may  be of interest  and  should  be the subject  of  further
investigations.

One  should  also  keep  in mind  that  child  developmental
characteristics  are  influenced  by  numerous  environmental
factors,  thus raising  concern  about  their  possible  confound-
ing  effect(s).  However,  the children  from  the  two  groups  in
comparison  did  not significantly  differ  in major  demographic
characteristics.

Conclusion

Considering  all  limitations  and  admitting  that  further  stud-
ies  in  the  field  are  desirable,  a  conclusion  may  be  drawn
that  pre-school  boys with  ASD more  commonly  have  co-
morbid  impairments  in  fine  motor  skills,  perception  of  forms
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and  figures,  learning  and  social  skills.  These  impairments
co-occur  in a  specific  pattern  in these  patients,  and  new
techniques  that  can  accommodate  the  complex  associations
between  symptoms  present  in an individual  patient  with  ASD
are  needed.

Funding

There  was  no  funding  for  this work.

Conflict of  interest

The  authors  have  no  conflict  of  interest  to  declare.

Acknowledgments

The  author  would  like  to  thank  undergraduate  students  for
their  help  in collecting  raw data.

References

1. American Psychiatric Association. Diagnostic and statistical
manual of mental disorders. 5th ed. Arlington, VA: American
Psychiatric Association; 2013.

2. Rice C, Nicholas J,  Baio J, Pettygrove S, Lee L-C, Braun KVN,
et al. Changes in autism spectrum disorder prevalence in 4 areas
of the United States. Disabil Health J. 2010;3:186---201.

3. Fombonne E. Epidemiological surveys of  pervasive develop-
mental disorders. In: Volkmar FR, editor. Autism and pervasive
developmental disorders. 2nd ed. Cambridge: Cambridge Uni-
versity Press; 2007. p.  33---68.

4. Lord C, Paul R. Language and communication in autism. In:
Cohen DJ, Volkmar FR,  editors. Handbook of  autism and per-
vasive developmental disorders. 1997. p. 195---225.

5. Noens I, van Berckelaer-Onnes I.  Making sense in a fragmen-
tary world: communication in people with autism and learning
disability. Autism. 2004;8:197---218.

6. Smith KR, Matson JL. Social skills: differences among adults with
intellectual disabilities, co-morbid autism spectrum disorders
and epilepsy. Res Dev Disabil. 2010;31:1366---72.

7. Wilkins J,  Matson JL. A comparison of  social skills profiles
in intellectually disabled adults with and without ASD. Behav
Modif. 2009;33:143---55.

8. Bhat AN, Landa RJ, Galloway JC. Current perspectives on motor
functioning in infants, children, and adults with autism spec-
trum disorders. Phys Therapy. 2011;91:1116---29.

9. MacDonald M,  Lord C, Ulrich DA. The relationship of  motor skills
and social communicative skills in school-aged children with
autism spectrum disorder. Adapt Phys Activ Q.  2013;30:271---82.

10. Breslin CM, Rudisill ME.  Relationships among assessment time,
time on task, and motor skill performance in children with
autism spectrum disorder. Adapt Phys Activ Q.  2013;30:338---50.

11. Piek JP, Dawson L, Smith LM, Gasson N.  The role of  early fine and
gross motor development on later motor and cognitive ability.
Hum Move Sci. 2008;27:668---81.

12. Hill EL. Motor difficulties in specific language impairment: evi-
dence for the Iverson account? A commentary on Iverson’s
‘Developing language in a developing body: the relationship
between motor development and language development’. J
Child Lang. 2010;37:287---92.

13. Faul F, Erdfelder E, Lang AG, Buchner A. G*Power 3: a flexible
statistical power analysis program for the social, behavioral,
and biomedical sciences. Behav Res Methods. 2007;39:175---91.

14. Kadesjö B, Janols L-O, Korkman M,  Mickelsson K,  Strand G,
Trillingsgaard A, et al. The FTF (Five to Fifteen): the devel-
opment of  a parent questionnaire for the assessment of  ADHD
and comorbid conditions. Eur Child Adolesc Psychiatry. 2004;13,
iii3---iii13.

15. Armitage P, Berry G, Matthews JNS. Statistical methods in medi-
cal research. 4th ed. Malden, MA: Blackwell Science; 2001.

16. Ellis PD. The essential guide to effect sizes: statistical power,
meta-analysis and the interpretation of research results. Cam-
bridge/New York: Cambridge University Press; 2010.

17. Grissom RJ, Kim JJ. Effect sizes for research: univariate and
multivariate applications. 2nd ed. New York: Routledge; 2012.

18. Goss-Sampson MA. Statistical analysis in JASP: a guide for stu-
dents. Greenwich: University of Greenwich; 2018.

19. JASP Team. JASP (Version 0.9) [Computer software]; 2018.
20. Marsman M, Wagenmakers E-J. Bayesian benefits with JASP. Eur

J  Dev  Psychol. 2017;14:545---55.
21. Epskamp S,  Maris G,  Waldorp LJ, Borsboom D.  Network psycho-

metrics. In: Irwing P, Booth T,  Hughes DJ, editors. The Wiley
handbook of  psychometric testing: a multidisciplinary reference
on survey, scale and test development. John Wiley & Sons Ltd.;
2018. p.  953---86.

22. Fonseca-Pedrero E. Network analysis in psychology. Psychol Pap.
2018;39:1---12.

23. Wechsler D. Wechsler Preschool and Primary Scale of  Intelli-
gence (WPPSI-IV): administration and scoring manual. 4th ed.
San Antonio, TX: The Psychological Corporation; 2012.

24. Green D,  Charman T,  Pickles A, Chandler S, Loucas T, Simonoff
E, et al. Impairment in movement skills of children with autism
spectrum disorders. Dev Med Child Neurol. 2009;51:311---6.

25. Lichtenstein P, Carlström E, Råstam M,  Gillberg C, Anckarsäter
H. The genetics of autism spectrum disorders and related
neuropsychiatric disorders in childhood. Am J Psychiatry.
2010;167:1357---63.

26. Dewey D, Cantell M,  Crawford SG. Motor and gestural
performance in children with autism spectrum disorders,
developmental coordination disorder, and/or attention deficit
hyperactivity disorder. J Int Neuropsychol Soc. 2007;13:
246---56.

27. Fournier KA, Hass CJ, Naik SK, Lodha N, Cauraugh JH. Motor
coordination in autism spectrum disorders: a synthesis and
meta-analysis. J Autism Dev Disord. 2010;40:1227---40.

28. Lloyd M, MacDonald M, Lord C. Motor skills of  toddlers with
autism spectrum disorders. Autism. 2013;17:133---46.

29. Whyatt CP, Craig CM. Motor skills in children aged 7---10 years,
diagnosed with autism spectrum disorder. J  Autism Dev Disord.
2012;42:1799---809.

30. Van Waelvelde H, Oostra A, Dewitte G, Van Den Broeck C,
Jongmans MJ. Stability of motor problems in young children
with or at risk of  autism spectrum disorders ADHD, and or
developmental coordination disorder. Dev Med Child Neurol.
2010;52:e174---8.

31. Leonard HC, Elsabbagh M, Hill EL. Early and persistent motor
difficulties in infants at-risk of developing autism spectrum dis-
order: a prospective study. Eur J  Dev Psychol. 2014;11:18---35.

32. Schultz RT. Developmental deficits in social perception in
autism: the role of  the amygdala and fusiform face area. Int
J  Dev  Neurosci. 2005;23:125---41.

33. Palmen A, Didden R, Lang R. A  systematic review of behavioral
intervention research on adaptive skill building in high-
functioning young adults with autism spectrum disorder. Res
Autism Spectrum Disord. 2012;6:602---17.

34. De Bildt A, Sytema S, Kraijer D,  Sparrow S,  Minderaa R. Adaptive
functioning and behaviour problems in relation to level of  edu-
cation in children and adolescents with intellectual disability. J
Intellect Disabil Res. 2005;49:672---81.

35. Fried EI, van Borkulo CD,  Cramer AO, Boschloo L, Schoevers
RA, Borsboom D. Mental disorders as networks of  problems: a

http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0245
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0245
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0245
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0245
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0245
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0245
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0245
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0245
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0245
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0245
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0245
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0245
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0245
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0245
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0245
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0245
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0245
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0245
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0245
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0245
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0245
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0245
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0245
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0245
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0245
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0245
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0245
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0245
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0245
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0245
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0245
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0245
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0245
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0245
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0245
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0245
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0250
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0250
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0250
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0250
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0250
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0250
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0250
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0250
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0250
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0250
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0250
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0250
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0250
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0250
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0250
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0250
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0250
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0250
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0250
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0250
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0250
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0250
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0250
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0250
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0250
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0250
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0250
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0250
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0250
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0250
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0250
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0250
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0250
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0250
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0250
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0255
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0255
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0255
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0255
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0255
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0255
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0255
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0255
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0255
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0255
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0255
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0255
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0255
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0255
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0255
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0255
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0255
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0255
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0255
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0255
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0255
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0255
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0255
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0255
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0255
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0255
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0255
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0255
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0255
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0255
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0255
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0255
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0260
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0260
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0260
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0260
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0260
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0260
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0260
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0260
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0260
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0260
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0260
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0260
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0260
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0260
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0260
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0260
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0260
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0260
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0260
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0260
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0260
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0260
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0260
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0260
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0260
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0260
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0260
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0265
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0265
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0265
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0265
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0265
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0265
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0265
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0265
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0265
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0265
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0265
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0265
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0265
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0265
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0265
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0265
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0265
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0265
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0265
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0265
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0265
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0265
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0265
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0265
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0265
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0265
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0265
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0265
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0270
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0270
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0270
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0270
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0270
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0270
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0270
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0270
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0270
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0270
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0270
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0270
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0270
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0270
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0270
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0270
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0270
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0270
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0270
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0270
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0270
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0270
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0270
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0270
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0270
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0270
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0275
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0275
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0275
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0275
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0275
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0275
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0275
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0275
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0275
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0275
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0275
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0275
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0275
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0275
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0275
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0275
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0275
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0275
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0275
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0275
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0275
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0275
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0275
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0275
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0275
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0275
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0275
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0275
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0275
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0275
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0280
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0280
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0280
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0280
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0280
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0280
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0280
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0280
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0280
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0280
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0280
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0280
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0280
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0280
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0280
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0280
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0280
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0280
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0280
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0280
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0280
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0280
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0280
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0280
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0280
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0280
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0280
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0280
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0280
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0280
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0280
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0280
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0280
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0285
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0285
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0285
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0285
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0285
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0285
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0285
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0285
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0285
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0285
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0285
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0285
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0285
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0285
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0285
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0285
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0285
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0285
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0285
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0285
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0285
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0285
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0285
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0285
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0285
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0285
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0285
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0285
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0285
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0285
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0285
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0285
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0285
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0285
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0290
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0290
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0290
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0290
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0290
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0290
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0290
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0290
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0290
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0290
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0290
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0290
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0290
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0290
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0290
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0290
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0290
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0290
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0290
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0290
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0290
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0290
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0290
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0290
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0290
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0290
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0290
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0290
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0290
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0290
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0290
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0290
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0290
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0290
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0295
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0295
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0295
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0295
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0295
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0295
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0295
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0295
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0295
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0295
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0295
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0295
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0295
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0295
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0295
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0295
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0295
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0295
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0295
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0295
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0295
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0295
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0295
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0295
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0295
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0295
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0295
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0295
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0295
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0295
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0295
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0295
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0295
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0295
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0295
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0295
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0295
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0295
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0295
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0295
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0295
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0300
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0300
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0300
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0300
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0300
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0300
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0300
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0300
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0300
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0300
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0300
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0300
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0300
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0300
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0300
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0300
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0300
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0300
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0300
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0300
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0300
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0300
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0300
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0300
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0300
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0300
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0300
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0300
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0300
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0300
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0300
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0300
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0300
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0300
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0305
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0305
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0305
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0305
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0305
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0305
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0305
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0305
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0305
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0305
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0305
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0305
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0305
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0305
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0305
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0305
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0305
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0305
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0305
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0305
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0305
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0305
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0305
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0305
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0305
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0305
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0305
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0305
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0305
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0305
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0305
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0305
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0305
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0305
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0305
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0305
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0305
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0305
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0305
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0305
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0305
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0305
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0305
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0305
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0305
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0305
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0305
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0310
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0310
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0310
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0310
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0310
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0310
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0310
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0310
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0310
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0310
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0310
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0310
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0310
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0310
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0310
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0310
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0310
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0310
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0310
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0310
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0315
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0315
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0315
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0315
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0315
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0315
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0315
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0315
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0315
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0315
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0315
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0315
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0315
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0315
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0315
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0315
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0315
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0315
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0315
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0315
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0315
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0315
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0315
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0315
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0315
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0315
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0315
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0320
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0320
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0320
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0320
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0320
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0320
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0320
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0320
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0320
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0320
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0320
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0320
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0320
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0320
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0320
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0320
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0320
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0320
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0320
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0320
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0320
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0325
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0325
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0325
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0325
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0325
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0325
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0325
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0325
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0325
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0325
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0325
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0325
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0325
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0325
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0325
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0325
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0335
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0335
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0335
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0335
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0335
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0335
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0335
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0335
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0335
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0335
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0335
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0335
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0335
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0335
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0335
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0335
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0335
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0335
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0335
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0340
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0340
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0340
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0340
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0340
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0340
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0340
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0340
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0340
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0340
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0340
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0340
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0340
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0340
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0340
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0340
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0340
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0340
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0340
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0340
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0340
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0340
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0340
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0340
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0340
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0340
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0340
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0340
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0340
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0340
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0340
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0340
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0340
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0340
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0340
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0340
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0340
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0340
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0340
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0340
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0340
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0340
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0340
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0340
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0340
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0340
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0340
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0340
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0340
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0340
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0340
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0340
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0345
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0345
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0345
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0345
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0345
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0345
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0345
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0345
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0345
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0345
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0345
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0345
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0345
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0345
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0345
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0345
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0350
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0350
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0350
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0350
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0350
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0350
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0350
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0350
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0350
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0350
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0350
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0350
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0350
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0350
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0350
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0350
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0350
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0350
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0350
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0350
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0350
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0350
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0350
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0350
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0350
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0350
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0350
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0350
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0355
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0355
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0355
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0355
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0355
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0355
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0355
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0355
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0355
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0355
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0355
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0355
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0355
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0355
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0355
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0355
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0355
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0355
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0355
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0355
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0355
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0355
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0355
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0355
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0355
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0355
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0355
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0355
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0355
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0355
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0355
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0355
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0355
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0355
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0355
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0355
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0360
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0360
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0360
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0360
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0360
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0360
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0360
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0360
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0360
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0360
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0360
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0360
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0360
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0360
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0360
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0360
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0360
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0360
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0360
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0360
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0360
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0360
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0360
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0360
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0360
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0360
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0360
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0360
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0360
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0360
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0360
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0360
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0365
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0365
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0365
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0365
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0365
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0365
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0365
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0365
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0365
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0365
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0365
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0365
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0365
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0365
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0365
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0365
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0365
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0365
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0365
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0365
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0365
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0365
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0365
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0365
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0365
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0365
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0365
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0365
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0365
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0365
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0365
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0365
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0365
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0365
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0365
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0365
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0370
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0370
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0370
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0370
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0370
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0370
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0370
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0370
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0370
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0370
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0370
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0370
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0370
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0370
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0370
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0370
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0370
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0370
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0370
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0370
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0370
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0370
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0370
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0370
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0370
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0370
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0370
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0370
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0370
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0375
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0375
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0375
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0375
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0375
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0375
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0375
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0375
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0375
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0375
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0375
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0375
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0375
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0375
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0375
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0375
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0375
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0375
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0375
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0375
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0380
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0380
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0380
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0380
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0380
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0380
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0380
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0380
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0380
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0380
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0380
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0380
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0380
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0380
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0380
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0380
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0380
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0380
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0380
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0380
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0380
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0380
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0380
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0380
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0380
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0380
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0380
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0380
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0380
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0380
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0380
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0385
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0385
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0385
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0385
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0385
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0385
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0385
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0385
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0385
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0385
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0385
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0385
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0385
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0385
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0385
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0385
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0385
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0385
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0385
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0385
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0385
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0385
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0385
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0385
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0385
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0385
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0385
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0385
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0385
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0385
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0385
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0385
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0385
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0385
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0385
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0385
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0385
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0385
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0385
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0385
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0385
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0385
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0385
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0385
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0385
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0385
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0385
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0390
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0390
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0390
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0390
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0390
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0390
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0390
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0390
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0390
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0390
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0390
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0390
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0390
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0390
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0390
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0390
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0390
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0390
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0390
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0390
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0390
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0390
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0390
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0390
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0390
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0390
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0390
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0390
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0390
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0390
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0390
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0390
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0390
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0395
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0395
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0395
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0395
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0395
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0395
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0395
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0395
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0395
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0395
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0395
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0395
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0395
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0395
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0395
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0395
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0395
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0395
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0395
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0395
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0395
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0395
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0395
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0395
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0395
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0395
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0395
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0395
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0395
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0400
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0400
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0400
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0400
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0400
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0400
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0400
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0400
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0400
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0400
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0400
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0400
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0400
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0400
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0400
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0400
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0400
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0400
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0400
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0400
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0400
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0400
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0400
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0400
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0400
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0400
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0400
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0400
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0400
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0400
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0400
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0400
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0400
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0400
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0400
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0400
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0400
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0400
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0405
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0405
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0405
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0405
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0405
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0405
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0405
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0405
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0405
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0405
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0405
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0405
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0405
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0405
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0405
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0405
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0405
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0405
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0405
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0405
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0405
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0405
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0405
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0405
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0405
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0405
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0405
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0405
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0405
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0405
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0405
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0405
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0405
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0405
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0405
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0405
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0405
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0405
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0405
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0405
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0405
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0410
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0410
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0410
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0410
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0410
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0410
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0410
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0410
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0410
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0410
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0410
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0410
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0410
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0410
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0410
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0410
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0410
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0410
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0410
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0410


Co-morbid  developmental  impairments  in autism  spectrum  disorders  173

review of recent insights. Soc Psychiatry Psychiatric Epidemiol.
2017;52:1---10.

36. Ruzzano L,  Borsboom D,  Geurts HM. Repetitive behaviors in
autism and obsessive---compulsive disorder: new perspectives
from a network analysis. J  Autism Dev Disord. 2015;45:192---202.

37. Deserno MK, Borsboom D, Begeer S, Geurts HM. Multicausal sys-
tems ask for multicausal approaches: a network perspective
on subjective well-being in individuals with autism spectrum
disorder. Autism. 2017;21:960---71.

38. Borsboom D. A network theory of mental disorders. World Psy-
chiatry. 2017;16:5---13.

39. Piek JP, Dyck MJ. Sensory-motor deficits in children with devel-
opmental coordination disorder, attention deficit hyperactivity
disorder and autistic disorder. Hum Move Sci. 2004;23:475---88.

40. Sutera S, Pandey J, Esser EL, Rosenthal MA, Wilson LB, Barton
M, et al. Predictors of optimal outcome in toddlers diag-
nosed with autism spectrum disorders. J  Autism Dev Disord.
2007;37:98---107.

41. Asakawa A, Murakami T, Sugimura S. Effect of fine motor skills
training on arithmetical ability in children. Eur J Dev Psychol.
2017:1---12.

42. Gillberg C, Kadesjö B. Why bother about clumsiness? The impli-
cations of having developmental coordination disorder (DCD).
Neural Plast. 2003;10:59---68.

43. Mostofsky SH, Powell SK, Simmonds DJ, Goldberg MC,
Caffo B, Pekar JJ. Decreased connectivity and cerebellar
activity in autism during motor task performance. Brain.
2009;132:2413---25.

44. Nicolson RI, Fawcett AJ, Dean P. Developmental dyslexia:
the cerebellar deficit hypothesis. Trends Neurosci. 2001;24:
508---11.

45. Visser J.  Developmental coordination disorder: a review of
research on subtypes and comorbidities. Hum Move Sci.
2003;22:479---93.

46. Korkman M, Jaakkola M, Ahlroth A, Pesonen A-E, Turunen M-M.
Screening of  developmental disorders in five-year-olds using the
FTF (Five to Fifteen) questionnaire: a validation study. Eur Child
Adolesc Psychiatry. 2004;13:iii31---8.

47. Trillingsgaard A, Damm D, Sommer S, Jepsen JRM, Østergaard
O, Frydenberg M, et al. Developmental profiles on the basis
of the FTF (Five to Fifteen) questionnaire. Eur Child Adolesc
Psychiatry. 2004;13:iii39---49.

http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0410
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0410
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0410
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0410
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0410
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0410
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0410
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0410
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0410
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0410
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0410
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0410
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0410
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0415
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0415
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0415
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0415
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0415
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0415
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0415
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0415
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0415
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0415
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0415
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0415
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0415
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0415
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0415
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0415
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0415
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0415
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0415
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0415
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0415
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0415
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0415
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0415
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0415
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0415
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0415
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0415
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0415
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0415
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0415
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0415
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0415
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0415
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0420
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0420
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0420
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0420
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0420
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0420
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0420
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0420
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0420
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0420
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0420
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0420
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0420
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0420
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0420
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0420
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0420
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0420
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0420
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0420
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0420
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0420
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0420
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0420
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0420
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0420
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0420
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0420
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0420
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0420
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0420
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0420
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0420
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0420
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0425
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0425
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0425
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0425
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0425
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0425
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0425
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0425
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0425
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0425
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0425
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0425
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0425
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0425
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0425
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0425
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0425
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0425
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0430
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0430
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0430
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0430
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0430
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0430
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0430
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0430
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0430
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0430
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0430
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0430
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0430
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0430
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0430
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0430
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0430
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0430
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0430
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0430
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0430
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0430
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0430
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0430
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0430
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0430
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0430
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0430
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0430
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0430
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0430
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0430
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0435
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0435
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0435
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0435
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0435
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0435
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0435
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0435
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0435
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0435
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0435
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0435
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0435
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0435
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0435
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0435
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0435
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0435
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0435
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0435
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0435
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0435
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0435
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0435
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0435
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0435
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0435
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0435
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0435
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0435
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0435
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0435
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0435
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0435
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0435
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0435
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0435
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0435
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0435
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0440
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0440
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0440
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0440
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0440
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0440
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0440
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0440
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0440
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0440
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0440
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0440
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0440
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0440
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0440
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0440
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0440
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0440
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0440
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0440
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0440
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0440
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0440
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0440
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0440
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0440
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0440
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0445
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0445
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0445
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0445
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0445
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0445
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0445
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0445
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0445
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0445
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0445
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0445
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0445
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0445
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0445
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0445
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0445
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0445
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0445
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0445
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0445
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0445
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0445
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0445
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0450
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0450
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0450
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0450
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0450
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0450
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0450
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0450
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0450
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0450
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0450
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0450
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0450
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0450
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0450
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0450
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0450
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0450
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0450
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0450
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0450
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0450
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0450
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0450
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0450
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0450
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0450
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0450
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0450
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0450
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0450
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0455
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0455
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0455
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0455
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0455
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0455
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0455
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0455
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0455
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0455
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0455
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0455
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0455
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0455
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0455
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0455
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0455
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0455
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0455
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0455
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0455
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0455
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0460
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0460
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0460
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0460
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0460
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0460
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0460
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0460
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0460
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0460
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0460
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0460
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0460
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0460
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0460
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0460
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0460
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0460
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0460
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0460
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0460
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0460
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0465
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0465
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0465
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0465
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0465
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0465
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0465
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0465
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0465
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0465
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0465
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0465
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0465
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0465
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0465
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0465
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0465
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0465
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0465
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0465
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0465
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0465
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0465
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0465
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0465
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0465
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0465
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0465
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0465
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0465
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0465
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0465
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0465
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0465
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0465
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0465
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0465
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0465
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0465
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0465
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0470
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0470
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0470
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0470
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0470
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0470
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0470
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0470
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0470
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0470
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0470
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0470
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0470
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0470
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0470
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0470
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0470
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0470
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0470
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0470
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0470
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0470
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0470
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0470
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0470
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0470
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0470
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0470
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0470
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0470
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0470
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0470
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0470
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0470
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0470
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0470
http://refhub.elsevier.com/S0213-6163(19)30031-X/sbref0470

	Co-morbid developmental impairments and their co-occurrence in five-year-old boys with autism spectrum disorders
	Introduction
	The study
	Participants

	Measures
	Socio-demographic characteristics
	Questionnaire for evaluation of developmental deficits

	Data analysis
	Ethical considerations
	Results
	Developmental and behavioral problems

	Discussion
	Conclusion
	Funding
	Conflict of interest
	Acknowledgments
	References


