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Prematurity; Introduction: The rate of premature births has significantly increased, and it is important to
Gestational age; determine its effects. The objective of this study is to determine the psychomotor development
Development; profile of a group of children born prematurely, at the age of 4, 5 and 6, and to compare them
Pre-school stage with a group of full-term birth children, in order to detect any differences.

Patients and methods: The sample consisted of 98 participants, evenly distributed into two
groups, premature and full-term born children. A prospective longitudinal observational ana-
lytical study, with a design of cases and controls, was carried out. For some analyses, the
separation into early pre-term, moderate pre-term, and late pre-term was considered. The
evaluations were performed using the McCarthy Scale of Aptitudes and Psychomotor skills for
children.

Results: The data show achievements within the middle intervals. However, there are more
difficulties in development at 4 years in the group of premature children, according to gesta-
tional age. Early pre-term (gestational age less than 32 weeks) showed significantly lower scores
compared to moderate and late pre-term, mainly at 6 years, and with those born at term, at 4
and 6 years.
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Conclusions: Development difficulties are greater at a lower gestational age, and may affect
the Primary Education stage. The need to monitor all premature children in the preschool stage
is suggested, as well as to evaluate more specific skills and continue with the care from specialist
teams.

© 2020 Asociacion Espafola de Pediatria. Published by Elsevier Espafia, S.L.U. This is an open
access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/
4.0/).

Evolucion del desarrollo psicomotor en preescolares con antecedentes de

PALABRAS CLAVE .
Prematuridad; prematuridad
Edad gestacional; Resumen
Desarrollo;

Etapa preescolar

Introduction

Introduccién: En las Gltimas décadas, el nacimiento de nifios prematuros se ha incrementado
notablemente, siendo importante conocer sus efectos. El objetivo del estudio es determinar el
perfil de desarrollo psicomotor de ninos con antecedentes de prematuridad, a los 4, 5y 6 anos,
y compararlos con un grupo de nifos nacidos a término para detectar posibles desajustes.
Pacientes y métodos: La muestra estaba constituida por 98 participantes, distribuidos uni-
formemente en dos grupos, prematuros y a término. Se realizé un estudio de cohorte prospectivo
longitudinal analitico observacional con un disefio de casos y controles. Se ha considerado
la division del grupo prematuro en muy prematuros y prematuros moderados y tardios. Las
evaluaciones se realizaron con las Escalas McCarthy de Aptitudes y Psicomotricidad para nifos.
Resultados: Los datos muestran logros dentro de los intervalos medios. No obstante, se evi-
dencian mas dificultades en el desarrollo a los 4 aios en el grupo de prematuros. Atendiendo
a la edad gestacional, los muy prematuros (edad gestacional menor a 32 semanas) muestran
puntuaciones significativamente mas bajas con respecto a prematuros moderados y tardios,
fundamentalmente a los 6 afos, y con los nacidos a término, a los 4y 6 afnos.

Conclusiones: A menor edad gestacional, son mayores las dificultades, pudiendo afectar en la
etapa de Educacion Primaria. Se considera la necesidad de efectuar un seguimiento a todos los
prematuros en la etapa preescolar, asi como evaluar habilidades mas especificas y continuar
con la atencion desde equipos especializados.

© 2020 Asociacion Espafnola de Pediatria. Publicado por Elsevier Espafia, S.L.U. Este es un
articulo Open Access bajo la licencia CC BY-NC-ND (http://creativecommons.org/licenses/by-
nc-nd/4.0/).

tion between the level of cognitive impairment and GA.'%""
Neuroimaging studies have yielded similar results,’? with

Every year, approximately 15 million children are born evidence of decreased cerebral volumes in specific regions

preterm (PT), and this number continues to increase,’?
resulting in one of the most important problems in child
health due to its frequency and associated morbidity and
mortality, on one hand, and its considerable social and eco-
nomic costs on the other.>* Thus, it is essential that we are
aware of the problems that may be associated with preterm
birth to be able to intervene as soon as possible, as the
existing evidence proves that preterm birth may affect the
development of individuals throughout the lifespan.*>

The degree of prematurity may have an impact on the
development of the child depending on the gestational age
(GA) at the time of birth, and the most widely used classifica-
tion used at present establishes the categories of extremely
preterm (< 28 weeks GA), very preterm (28-32 weeks GA)
and moderate to late preterm (32-37 weeks GA).%7

In the population of PT children, the most frequent
problem is cognitive developmental delay.® The literature
reveals a higher frequency of problems between ages 4 and
6 years,’ with evidence of an association between the level
of development and the GA at birth, with a negative correla-

in children born before 33 weeks’ gestation in association
with poorer cognitive outcomes.'> More recently, a study in
a sample of 54 children aged 4-5 years, half of which had
been born very PT, concluded that PT children exhibit neu-
rocognitive impairment in every aspect of cognition under
study.'* Although there is no consensus on the eventual out-
comes of these differences,’ there is evidence suggesting
that with increasing GA, differences in overall developmen-
tal outcomes narrow and even disappear.'®!’

As regards specific areas of development, the evidence
shows that verbal language and motor skills are most
affected.”®?° Concerning verbal skills, Ment et al. evalu-
ated 296 children born with weights ranging from 600 to
1250¢g at ages 3, 4 /2, 6 and 8 years and found that most PT
infants exhibited improvement in verbal skills with increas-
ing age.?" Rodriguez et al. found that verbal performance
was the most impaired area of development between ages
3 and 5 years,”> while Aarnoudse-Moens et al. found that
children born before 30 weeks’ gestation had poorer verbal
fluency compared to children born at term.?* In opposition,


http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/

230

A.V. Pereira-Cerro et al.

there have been studies that found normal development of
verbal skills in children born PT.24%5

When it comes to motor skills, the evidence suggests
that neurodevelopmental impairment may increase with
decreasing GA."® Fernandez et al. described sequelae in
the neurologic development of children with a history of
preterm birth and extremely low birth weight, concluding
that psychomotor retardation is one of the most significant
complications in these children at age 2 years.?® In a sample
of extremely and very preterm infants evaluated between
ages 40 and 86 months, Millar et al. found mild neuromotor
impairment.?’ In contrast, Shapira et al. found that 68% of
children born PT with a weight of 1500 ¢g or lower had scores
in the normal range at age 3 years.?*

When it comes to the development of mathematical skills
in PT infants, the works we reviewed that focused on early
childhood did not provide data on the level of competence
in numerical reasoning. However, we found that these chil-
dren may exhibit difficulties with arithmetic at ages 5 and
10 years,?®?° with skills in this area improving over the years
corresponding to primary education.?®

On the other hand, there is evidence that children born
PT have memory and attention deficits,*® which may have
an impact on long-term memory.'

In short, preterm birth seems to have a significant impact
on neurodevelopment,®” but the published evidence on
developmental outcomes during early childhood is scarce,
and follow-up of these children may be necessary for early
detection and management of deficits that may manifest
starting from age 2 years, as they pose a risk of significant
delay once these children start compulsory education.*

Most research focuses on outcomes through age 24
months, and there is a dearth of data on the evolution of
potential delays in the preschool years and early years of pri-
mary education,** and the lack of conclusive results causes
uncertainty. The aim of our study was to assess psychomo-
tor development in a group of children born preterm (PT
group) at ages 4, 5 and 6 years and compare it with devel-
opment in a group of children born at term (T group), also
taking into account the degree of prematurity (PT1 and PT2
groups). Our findings will help us understand developmental
patterns in this at-risk group as they enter the educational
system, which is necessary for the purpose of developing
preventive interventions aimed at improving the skills of PT
children at the time they start compulsory education.

Sample and methods

We conducted a longitudinal prospective observational and
analytical case-control study in a group of children with a
history of preterm birth without severe sequelae at age 4
years and a group of children born at term, with both groups
having similar distributions in terms of sex and chronological
age.

The sample comprised 98 participants residing in a
province in southern Spain, evenly distributed in 2 groups:
preterm group (GA<37 weeks) and term group (GA> 37
weeks). We evaluated children in both groups at 3 time
points (ages 4, 5 and 6 years).

The initial population of PT children (< 37 weeks) com-
prised 116 children residing in the same province admitted

to the NICU of a tertiary care hospital, of who 14 expe-
rienced severe sequelae. A total of 102PT children were
eligible for inclusion, but 25 families could not be reached or
refused to participate in the study, and 5 did not attend the
initial evaluation. Thus, we obtained a representative sam-
ple of 72 children, with a margin of error of 0.05. The values
applied for calculating the necessary sample size were an «
of 0.05, a 95% confidence level (z=1.96) and an assumed
proportion of 0.2. We based our estimate of the proportion
on the work of Gomez et al. (2019), who found a propor-
tion of PT infants with temporary complications of 20%.%
During the study follow-up, we excluded another 23 cases
from the study due to unavailable or incomplete data. The
PT group in the final sample included 20 boys and 29 girls
with a mean birth weight of 1555.05g. The mean maternal
age at birth was 33 years, 73.46% of children were product
of a first pregnancy, and 71.5% were delivered by caesarean
section (Table 1).

We selected the T group, which comprised 20 boys and 29
girls born at term without special health care or education
needs, from the different schools attended by participantsin
the PT group. The T group was selected by convenience sam-
pling, with participants matched for sex and date of birth to
schoolmates in the PT group.

To assess the potential impact of the degree of prematu-
rity, we took GA into account creating PT categories, with
the PT1 group including 12 boys and 19 girls (n = 31) born at
a GA of less than 32 weeks (very PT + extremely PT) and the
PT2 group including 8 boys and 10 girls (n=18) born at a GA
of 32*0 to 36" weeks (moderately PT +late PT).

We assessed psychomotor development at ages 4, 5 and
6 years using the McCarthy Scales of Children’s Abilities
(MSCA),* which include 18 independent subtests grouped
into 6 scales (Verbal, Verbal, Perceptual-Performance,
Quantitative, General Cognitive, Memory, and Motor) and
also provide a composite score known as the general cogni-
tive index (GCI). Scores in every scale have a mean value of
50 and a standard deviation of 10 (40-60) except for the GCl,
with a mean of 100 and a standard deviation of 16 (84-116).

This test has sufficient psychometric power. The reported
mean reliability coefficient for the GCl is 0.93, and the reli-
ability coefficients for the other scales range between 0.79
and 0.88. As for stability, the reliability coefficients range
from 0.75 to 0.90. The validity of the MSCA has been demon-
strated by several studies that have found a correlation
between the MSCA scores and the 1Q scores of the Wech-
sler Preschool and Primary Scale of Intelligence (WPPSI) and
the Stanford-Binet scales.?”-3®

We selected the PT group based on the criterion of PT
birth out of the children born in the aforementioned hospi-
tal in 2 phases over a period of 2 years. We contacted parents
to inform them about the study and requested the partic-
ipation through an informed consent form developed for
the purpose. We scheduled appointments to perform eval-
uations at ages 4, 5 and 6 years. The study was approved
by the regional Biomedical Research Ethics Committee, and
it adhered at all times to the ethical principles of the Dec-
laration of Helsinki. To recruit the T group, we contacted
the schools where the children were enrolled and requested
their collaboration. After an initial selection based on age
and sex, we contacted parents to inform them of the study
and obtained signed informed consent.
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Table 1 Demographic and clinical characteristics of the preterm group.
X (SD) Range n (%)
GA (weeks) 31.4 (2.2) 23-35
Weight (g) 1.559 (413) 700—2.498
Length of ICU stay 28.8 (24.5) 2-123
Maternal age 33 (5.5) 19—44
[0,1-4]Type of delivery
Spontaneous vaginal 9 (18.3)
Induced 5(10.2)
Caesarean 35 (71.4)
[0,1-4]Sex
Female 29 (59.18)
Male 20 (40.81)
[0,1-4]Previous pregnancies
None 36 (73.46)
1 10 (20.40)
2 3(6.12)

GA, gestational age; SD, standard deviation.
Range: minimum-maximum.

We matched the assessments of both groups in age and
time. We performed nonparametric tests (Mann-Whitney U
test for intergroup comparisons, Wilcoxon test for longi-
tudinal intragroup comparisons and Kruskal-Wallis test to
compare the 3 groups under study once we subdivided the PT
group) since the distributions did not meet the assumption
of normality. We performed the analyses with the software
SPSS version 24.0 for Windows and defined statistical sig-
nificance as a p-value of less than 0.05. To calculate the
effect size, since the tests used were nonparametric, we
used the r(equivalent) proposed by Rosenthal to assess the
association between the differences in 2 study variables,
categorising the effect size into small (0.10), medium (0.30),
large (0.50) or very large (0.70) based on the result.*

Results

The sample included 98 participants (50% born preterm and
50% born at term). To assess the impact of GA, we subdivided
the PT group into the PT1 (63%) and PT2 (37%) groups.

When we assessed the level of development in the PT
and T groups, we found outcomes in the average range in all
areas of development and at all time points (Table 2).

When we compared the FT and T groups at different
time points, we found lower scores in the PT group at age
4 years in all assessed areas save for numerical reasoning,
and we found no differences at ages 5 and 6 years. We
found a medium effect size in the Perceptual-Performance
and Motor scales and the GCI (Table 2). The longitudinal
intragroup comparisons revealed that verbal performance
improved between ages 4 and 5 years in the PT group (r =
0.377; P =.008).

In the analysis based on the degree of prematurity, we
found that scores in the PT1 and PT2 groups were within the
normal range, although scores were higher in the PT2 group
for every area of development at every time point (Table 3).

To determine the impact of the degree of prematurity
in the subsequent development of the child, we performed

Mann-Whitney U tests to compare 2 groups at a time (PT1
vs T, PT1 vs PT2 and PT2 vs T). We found significant dif-
ferences between children born very/extremely preterm
(PT1) and children born moderately/late preterm (PT2),
with impairment increasing in severity with decreasing GA
and increasing chronological age (Table 3). We also found
significantly lower scores in the PT1 group compared to the
T group in the Verbal, Perceptual-Performance and Motor
scales and the GCl at ages 4 and 6 years (Table 4). In contrast,
we did not find statistically significant differences between
the PT2 group and the T group. The effect size in all the
aforementioned associations was medium, except for the
GCl at 5 years in the comparison of the PT1 and PT2 groups,
with a small effect size.

Last of all, the longitudinal intragroup analysis revealed
significant differences in the PT1 group in the Verbal scale
(r = 0.459; P = .011) and the Perceptual-Performance scale
(r = 0.389; P = .030) between ages 4 and 5 years, with a
medium size effect in both cases. When it came to the Verbal
scale, the scores improved at age 5 years, whereas scores
for the Perceptual-Performance scale exhibited the oppo-
site trend. There were no relevant findings in other areas of
development, save for a decreasing trend in the scores of the
PT1 group at age 6 years. We did not detect any intragroup
differences in the PT2 group.

Discussion

Some studies present evidence that children with a history of
preterm birth may experience developmental problems.’ "
The findings of our study are partially consistent with the
previous evidence, as preterm children obtained scores in
the middle range. However, on comparing them to their
peers we found significant differences that were more
apparent the lower the gestational age. We found the great-
est differences between children born preterm and their
full-term peers at age 4 years.
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Table 2 Areas of development in preterm and term groups at different ages.

[0,3-4]1PT [0,5-6]T
Age Area Median Range Median Range pP? ro
[5,0]4 \' 54.0 36 58.5 36 .022 —0.233
years PP 50.0 27 55.5 25 .001 0.349
Q 54.0 39 52.0 34 .377 0.090
GCl 106.0 66 115.0 52 .001 0.346
ME 53.0 38 55.0 34 .047 0.203
M 54.0 30 57.0 30 .002 0.322
[5,0]5 \' 57.0 39 58.0 37 .837 0.021
years PP 50.0 42 52.5 48 .631 0.048
Q 51.0 43 51.0 29 .757 0.031
GCl 106.0 104 109.5 92 .541 0.062
ME 56.0 51 51.5 38 .302 0.104
M 51.0 40 53.5 48 .501 0.068
[5,016 \' 59.0 28 60.5 35 .302 0.103
years PP 49.0 39 54.0 47 17 0.159
Q 50.0 31 50.0 30 .925 0.010
GCl 106.0 102 108.5 92 .271 0.112
ME 55.0 63 53.0 28 .313 0.102
M 51.0 33 56.0 36 0.083 0.176

GCl, General Cognitive Index; M, Motor scale; ME, Memory scale; PP, Perceptual-Performance scale; PT, preterm group; Q, Quantitative
scale; T, term group; V, Verbal scale.
Statistically significant results are presented in boldface.

a p-value obtained in Mann-Whitney U test.

b Rosenthal r equivalent. Effect size.

Table 3 Areas of development in PT1 and PT2 groups at different ages.

[0,3-4]1PT1 [0,5-6]1PT2
Area Median Range Median Range P2 r°
[5,0]4 \ 54.0 36 56.0 35 .149 0.206
years PP 50.0 27 52.0 17 77 0.193
Q 54.0 24 53.0 36 .707 0.054
GClI 103.0 49 109.0 58 .103 0.233
ME 52.0 27 53.0 30 .429 0.113
M 52.0 30 56.0 22 .036 0.300
[5,015 \' 56.0 37 59.0 39 .097 0.240
years PP 47.0 33 51.5 41 .071 0.258
Q 50.0 41 52.0 32 .170 0.196
GCl 104.0 104 110.0 58 .046 0.285
ME 52.0 48 56.0 38 .324 0.141
M 49.0 40 57.0 25 .059 0.270
[5,0]6 \' 57.0 27 62.0 21 .012 0.361
years PP 47.0 39 51.0 25 .088 0.243
Q 49.0 24 52.5 22 .029 0.312
GCl 103.0 80 112.5 53 .002 0.452
ME 52.0 63 57.0 33 .143 0.209
M 46.0 33 56.0 27 .014 0.352

GClI, General Cognitive Index; M, Motor scale; ME, Memory scale; PP, Perceptual-Performance scale; PT1, preterm 1 group (gestational
age < 32 weeks); PT2, preterm 2 group (gestational age 32-37 weeks); Q, Quantitative scale; V, Verbal scale.
Statistically significant results are presented in boldface.

a p-value obtained in Mann-Whitney U test.

b Rosenthal r equivalent. Effect size.
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Table 4 Areas of development in PT1 and T groups at different ages.

[0,3-4]PT1 [0,5-6]T
Area Median Range Median Range P2 re
[5,0]4 v 54.0 36 58.5 36 .007 0.306
years PP 50.0 27 55.5 25 .001 0.393
Q 54.0 24 52.0 34 .327 0.111
GClI 103.0 49 115.0 52 .000 0.418
ME 52.0 27 55.0 34 .056 0.216
M 52.0 30 57.0 30 .000 0.400
[5,015 v 56.0 37 58.0 37 .376 0.099
years PP 47.0 33 52.5 48 .304 0.115
Q 50.0 41 51.0 29 744 0.037
GCI 104.0 104 109.5 92 .155 0.159
ME 52.0 48 51.5 38 .729 0.039
M 49.0 40 53.5 48 .138 0.166
[5,0]6 \' 57.0 27 60.5 35 .049 0.221
years PP 47.0 39 54.0 47 .045 0.226
Q 49.0 24 50.0 30 .326 0.110
GClI 103.0 80 108.5 92 .028 0.248
ME 52.0 63 53.0 28 .960 0.006
M 46.0 33 56.0 36 .007 0.302

GCl, General Cognitive Index; M, Motor scale; ME, Memory scale; PP, Perceptual-Performance scale; PT1, preterm 1 group (gestational
age < 32 weeks); Q, Quantitative scale; T, term group; V, Verbal scale.

@ p-value obtained in Mann-Whitney U test.
b Rosenthal r equivalent. Effect size.

When it came to language developments, our findings
supported those of Ment et al.,?" who reported that the dif-
ferences between children born preterm and at term at age
4 years were not maintained in time.

As for motor skills, our findings were partly consistent
with those of other studies,?%2¢2° as we detected differ-
ences between children born preterm and children born at
term, although only at age 4 years. It is possible that mild
impairments in motor skills?” or visual perception” found
at similar ages are related to the differences found in the
perceptual motor skills area.

Our analysis of memory only revealed differences at age
4 years, but it is only from age 6 years that memory function
is essential for more demanding learning. Thus, these chil-
dren may experience greater challenges at later ages.?®*
These data support the need of evaluation including specific
testing of memory starting from age 6 years.

In children born before 32 weeks GA, the level of devel-
opment was lower compared to children born at term, but
we found no differences in development between moderate
or late preterm children and term children. These outcomes
are consistent with the findings of other studies carried out
in children in the same stage of development,®'* which have
evinced cognitive and neurodevelopmental impairments of
increasing degree the greater the prematurity.’”'2 In other
words, a very preterm birth is associated with poorer cog-
nitive and motor skills in early childhood, impairments that
are not as evident in moderate or late preterm children.'®'”
Based on these data, children born very preterm are likely to
need additional support once they start their primary edu-
cation, as they exhibit significantly lower skills at this age
in most of the evaluated areas of development.

In the analysis of different areas of development, the lan-
guage outcomes corroborated the findings of Rodriguez et
al?? and Sanchez-Joya et al.," who found poorer outcomes
in preterm children, or those of Aarnoudse-Moens et al.,?
who observed impaired verbal fluency in these children com-
pared to their term counterparts. We also found similarities
between our findings and those of other authors in regard to
motor skills development.'®?’

We ought to highlight the very small number of studies in
very preterm children analysing memory and mathematical
skills. Thus, the differences found in our study, which were
considerable in the memory domain at both ages 4 and 6
years, ought to be taken into account, as they could affect
future performance. In regard to mathematical skills, differ-
ences have been found between children born very preterm
and children born at term,?° and visual perception could be a
factor contributing to this impaired performance during the
school years.?® In this instance, we also identified difficulties
with numerical reasoning in relation to GA.

The intragroup analysis did not yield conclusive results.
Nevertheless, we did observe that scores declined with
increasing age and level of difficulty of tasks in the very
preterm group. In opposition, we found that in moderate and
late preterm children, scores tended to improve, eventually
reaching the level of term children.

At the beginning of the study, we aimed to assess the
impact of preterm birth throughout the preschool years,
which is a strength given the few opportunities that arise to
study this entire period. We may conclude that psychomo-
tor development in children born preterm is influenced by
GA at birth. Thus, studies that do not take this variable
in to account may not provide an accurate representation
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of functioning in children born preterm during this stage
of development. Analysing outcomes based on the degree
of prematurity may yield more accurate information on the
pattern of psychomotor development. Thus, at age 6 years
children born very or extremely preterm perform poorly
compared not only to term children but also to moderate
or late PT children. These outcomes may have an impact
when children start primary school and academic demands
increase, and those with the highest degree of prematurity
may experience greater difficulties. For these reasons, we
consider that the health care follow-up of this population
should extend beyond age 6 years, when children enter a
key stage in skill development and learning that may impact
future academic performance.

Last of all, we ought to highlight some of the limita-
tions of our study, such as the reduced number of cases in
each group once we divided the preterm group into cate-
gories based on GA. In future studies, it would be convenient
to have a larger initial sample to ensure maintenance of
adequate statistical power despite losses to follow-up. It
would also be important to take into account the impact of
other medical and/or sociodemographic variables, make a
thorough analysis of the different scales in the MSCA, com-
plete the psychometric assessment with more specific tests
for each area of development, particularly language, mem-
ory and executive functioning, and use neuroimaging tests,
which could provide more detailed conclusions on the neu-
rologic functions that are most affected.

Funding

Department of Health. Government of Andalusia. Project
code: PI-0397/2007. Government of Andalusia. Code:
1999/07.

Conflicts of interest

The authors have no conflicts of interest to declare.

Acknowledgments

We thank all the children born preterm and at term that
participated in this study and their families. We also thank
our families, our children, and everyone that has made this
study possible.

References

1. Lissaeur T, Fanaroff AA. Neonatologia. Lo esencial de un vistazo.
Madrid: Editorial Médica Panamericana; 2014.

2. OMS. Estadisticas Sanitarias Mundiales. Ginebra: Organizacion
Mundial de la salud; 2016.

3. Hollier LM. Preventing preterm birth: what works, what doesn’t.
Obstet gynecol surv. 2005;60:124-31.

4. Mendoza LA, Claros DI, Mendoza LI, Arias MD, Penaranda
CB. Epidemiologia de la prematuridad, sus determinantes y
prevencion del parto prematuro. Rev. Chil. Obstet. Ginecol.
2016;81:330-42.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

. Rodriguez RF, Aguilar L, Hernandez HL, Ricardo J, Vega G,

Aguilar K. Influencia de la prematuridad sobre el sistema
nervioso en la ninezy en la adultez. Rev Cubana Neurol Neurocir.
2015;5:40-8.

. Padilla N, Botet F, Soria S, Gratacos E, y Figueras J. Poblacion de

riesgo bioldgico: prematuridad y bajo peso. In: Pifiero J, Pérez-
Lopez J, Vargas F, Candela AB, editors. Atencion Temprana en
el ambito hospitalario. Madrid: Piramide; 2014.

. OMS. Nifos prematuros. Ginebra: Organizaciéon Mundial de la

salud; 2018.

. Charkaluk ML, Truffert P, Fily A, Ancel PY, Pierrat V. Epipage

Study Group. Neurodevelopment of children born very preterm
and free of severe disabilities: the Nord-Pas Calais Epipage
cohort study. Acta Paediatrica. 2010;99:684-9.

. Caravale B, Tozzi C, Albino G, Vicari S. Cognitive devel-

opment in low risk preterm infants at 3-4 years of
life. Arch Dis Child Fetal Neonatal Ed. 2005;90:474-9,
http://dx.doi.org/10.1136/adc.2004.070284.

Larroque B, Ancel PY, Marret S, Marchand L, André M, Arnaud
C, et al. Neurodevelopmental disabilities and special care
of 5-year-old children born before 33 weeks of gestation
(the EPIPAGE study): a longitudinal cohort study. The Lancet.
2008;371:813-82.

Marlow N, Wolke D, Bracewell M, Samara M. Neurologic
and developmental disability at six years of age after
extremely preterm birth. The New England Journal of Medicine.
2005;352:9-19.

OBrien F, Roth S, Stewart A, Rifkin L, Rushe T, Wyatt J. The
neurodevelopmental progress of infants less than 33 weeks into
adolescence. Arch Dis Child. 2004;89:207-11.

Peterson BS, Vohr B, Staib LH, Cannistraci CJ, Dolberg A,
Schneider KC, et al. Regional brain volumen abnormalities
and long-term cognitive outcome in preterm infants. JAMA.
2000;284:1939-47.

Sanchez-Joya M, Sanchez-Labraca N, Roldan-Tapia M, Moral
Rodriguez T, Ramos Lizana J, Roman P. Neuropsycological assess-
ment and perinatal risk: a study amongst very premature born
4 and 5-year-old children. Res Dev Disabil. 2017;69:116-23,
http://dx.doi.org/10.1016/j.ridd.2017.08.008.

Narberhaus A, Segarra D. Trastornos neuropsicologicos vy
del neurodesarrollo en el prematuro. Anales de psicologia.
2004;20:17-326.

Pasman JW, Rotteveel JJ, Maassen B. Neurodevelopmental pro-
file in low-risk preterm infants at 5 years of age. Eur J Paediatr
Neurol. 1998;2:7-17.

Casado ML, Gutiérrez A, Ruiz J. Evaluacion del desarrollo de un
grupo de recién nacidos prematuros frente a nifios nacidos a
término. Rev Pediatr Aten Primaria. 2018;20:121-31.

Salazar A, Ramirez E, Gonzalez RE, Alva E. Modificaciones de la
escala de Denver en la evaluacion de las condiciones del neu-
rodesarrollo en ninos atendidos con hipoxia neonatal en una
unidad de terapia intensiva. Revista Mexicana de Neurociencia.
2006:7.

Ayerza A, Samper MP, Rodriguez G, Arifo I, Ventura P. Desar-
rollo neuroldgico en prematuros de muy bajo peso tras ser
dados de alta de la Unidad Neonatal. Rev Esp Pediatr. 2008;64:
426-31.

Lopez-Hernandez A.M., Lanzarote-Fernandez M.D., Duque-
Sanchez C., Padilla-Muiioz E.M. Indicadores cognitivos, motores
y lingliisticos en nifios con nacimiento prematuro y su relacion
con variables médicas perinatales. En: Ramiro MT, Sierra JC
(Compiladores). Libro de actas del XI Congreso Internacional
y XVI Nacional de Psicologia Clinica: 25-28 de octubre de 2018,
Granada; 2018. p. 882.


http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0005
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0005
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0005
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0005
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0005
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0005
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0005
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0005
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0005
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0005
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0005
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0005
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0005
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0005
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0005
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0005
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0005
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0020
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0020
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0020
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0020
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0020
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0020
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0020
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0020
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0020
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0020
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0020
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0020
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0020
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0020
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0020
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0020
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0020
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0020
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0020
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0020
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0020
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0020
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0020
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0020
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0020
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0020
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0020
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0020
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0020
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0020
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0020
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0020
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0020
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0020
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0020
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0035
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0035
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0035
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0035
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0035
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0035
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0035
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0035
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0035
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0035
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0035
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0035
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0040
dx.doi.org/10.1136/adc.2004.070284
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0055
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0060
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0065
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0065
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0065
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0065
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0065
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0065
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0065
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0065
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0065
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0065
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0065
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0065
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0065
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0065
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0065
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0065
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0065
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0065
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0065
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0065
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0065
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0065
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0065
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0065
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0065
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0065
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0065
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0065
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0065
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0065
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0065
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0065
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0065
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0065
dx.doi.org/10.1016/j.ridd.2017.08.008
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0075
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0075
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0075
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0075
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0075
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0075
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0075
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0075
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0075
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0075
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0075
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0075
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0075
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0075
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0075
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0075
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0075
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0075
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0075
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0075
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0075
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0080
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0080
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0080
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0080
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0080
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0080
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0080
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0080
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0080
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0080
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0080
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0080
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0080
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0080
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0080
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0080
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0080
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0080
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0080
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0080
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0080
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0080
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0080
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0080
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0080
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0080
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0080
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0080
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0080
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0080
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0080
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0085
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0085
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0085
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0085
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0085
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0085
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0085
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0085
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0085
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0085
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0085
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0085
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0085
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0085
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0085
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0085
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0085
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0085
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0085
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0085
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0085
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0085
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0085
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0085
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0085
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0085
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0085
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0085
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0085
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0085
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0085
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0085
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0085
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0085
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0085
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0085
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0085
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0090
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0090
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0090
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0090
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0090
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0090
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0090
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0090
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0090
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0090
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0090
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0090
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0090
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0090
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0090
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0090
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0090
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0090
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0090
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0090
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0090
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0090
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0090
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0090
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0090
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0090
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0090
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0090
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0090
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0090
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0090
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0090
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0090
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0090
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0090
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0090
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0090
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0090
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0090
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0090
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0090
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0090
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0090
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0095
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0095
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0095
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0095
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0095
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0095
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0095
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0095
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0095
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0095
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0095
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0095
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0095
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0095
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0095
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0095
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0095
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0095
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0095
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0095
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0095
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0095
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0095
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0095
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0095
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0095
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0095
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0095
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0095
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0095
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0095
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0095
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0095
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0095
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0095
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0095
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0095
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0095
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0095
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0095
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0095
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0095
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0095
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0095
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0095
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0095
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0095

Development in pre-school children born prematurely

235

21

22.

23.

24.

25.

26.

27.

28.

29.

. Ment L, Vohr B, Allan W, Katz KH, Schneider KC, Westerveld M,

et al. Change in cognitive functions over time in very low birth
weight infants. The Journal of the American Medical Associa-
tion. 2003;289:705-12.

Rodriguez G, Vivas S, Cangelosi M, Shapira I. Avatares en pre-
maturos de 3 a 5 afos y sus madres. Rev Hosp Mat Inf Ramon
Sarda. 2008;27:152-8.

Aarnoudse-Moens CSH, Smidts DP, Oosterlaa J, Duivenvoorden
HJ, Weiglas KN. Executive Function in very preterm children at
early School age. J. Abnorm Child Psychol. 2009;37:981-93.
Shapira |, Aspres N, Benitez A, Vivas S, Rodriguez G,
Gerometta G, et al. Desarrollo alejado de nifios nacidos pre-
maturos. Revista del hospital materno infantil Ramoén Sarda.
2008;27:155-8.

Pefia M, Pittaluga E, Farkas C. Adquision fonologica en nifos
prematuros. Revista de Neurologia. 2010;50:12-8.

Fernandez C, Matzumurra J, Gutiérrez H, Zamudio L, Melgarejo
G. Secuelas del neurodesarrollo de recién nacidos prematuros
de extremadamente bajo peso y de muy bajo peso a los dos
anos de edad, egresados de la Unidad de Cuidados Intensivos
Neonatales del Hospital Nacional Edgardo Rebagliati Martins
2009-2014. Horiz Med. 2017;17, 6.13.

Millar P, Navarro J, Martella D, Gallardo C. Prevalencia de
alteraciones del neurodesarrollo motriz en ninos prematuros sin
diagndstico de paralisis cerebral. Fisioterapia. 2018;40:305-11.
Rios-Florez JA, Cardona-Aguledo V. Procesos de aprendizaje en
ninos de 6 a 10 anos de edad con antecedente de nacimiento
prematuro. Rev latinoam cienc soc nifez juv. 2016;14:1071-85.
Van Veen S, van Wassenaer-Leemhuis AG, van Kaam AH,
Oosterlaan J, Aarnoudse-Moens CSH. Visual perceptive skills
account for very preterm childrens mathematical difficul-
ties in preschool. Early Human Development. 2018;129:11-5,
http://dx.doi.org/10.1016/jearlhumdev.2018.12.018.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Arreguin |, Cabrera R. Memoria y atencion en escolares que
nacieron prematuros y/o bajo peso en México. Arch Neurocien-
cien. 2017;22:30-9.

Rios-Florez J, Cano-Martinez I. Influencia del nacimiento pre-
maturo en el desarrollo neuropsicologico infantil. Revista
psicoespacios. 2016;10:201-38.

Schieve L, Tian LH, Rankin K, Kogan MD, Yeargin-Allsopp M,
Visser S, et al. Population impact of preterm birth and low
birth weight on developmental disabilities in US children. Ann
Epidemiol. 2016;26:267-74.

Anderson PJ. Neuropsychological outcomes of children born
very preterm. Semin Fetal Neonatal Med. 2014;19:90-6.
Megias M, Esteban L, Roldan-Tapia MD, Estévez AF, Sanchez-Joya
MM, Ramos-Lizana J. Evaluacion neuropsicologica de procesos
cognitivos en nifos de siete anos de edad nacidos pretérmino.
Anales de psicologia. 2015;31:1052-61.

Gomez C, Sanchez JJ, Garcia F, Segovia JM. Morbilidades del
neurodesarrollo asociadas con el nacimiento pretérmino con
peso <1500 gramos entre 1993 y 2011 en Espana: estudio de
una muestra de 1200 casos. Rev. Esp. Discap. 2019;7:29-47,
http://dx.doi.org/10.5569/2340-5104.07.01.02.

McCarthy D. Escalas McCarthy De Aptitudes y Psicomotricidad
para ninos (72 edicion). Madrid: TEA Ediciones; 2004.
Fernandez-Ballesteros R. Evaluacion psicolégica. Conceptos,
métodos y estudio de casos. Madrid: Piramide; 2008.

Santana AC, Rojas M, Pacheco JS. Escalas McCarthy de apti-
tudes y psicomotricidad para nifios. Avances en medicion.
2006;4:148-9.

Rosenthal JA. Qualitative descriptors of strength of associ-
ation and effect size. Journal of Social Service Research.
1996;21:37-59.


http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0100
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0100
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0100
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0100
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0100
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0100
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0100
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0100
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0100
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0100
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0100
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0100
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0100
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0100
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0100
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0100
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0100
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0100
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0100
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0100
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0100
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0100
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0100
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0100
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0100
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0100
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0100
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0100
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0100
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0100
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0100
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0100
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0100
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0100
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0100
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0100
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0100
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0100
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0100
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0100
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0100
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0100
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0105
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0105
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0105
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0105
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0105
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0105
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0105
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0105
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0105
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0105
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0105
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0105
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0105
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0105
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0105
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0105
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0105
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0105
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0105
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0105
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0105
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0105
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0105
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0105
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0105
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0105
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0105
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0105
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0105
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0105
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0105
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0105
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0105
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0105
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0105
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0105
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0105
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0110
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0110
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0110
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0110
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0110
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0110
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0110
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0110
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0110
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0110
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0110
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0110
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0110
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0110
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0110
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0110
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0110
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0110
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0110
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0110
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0110
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0110
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0110
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0110
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0110
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0110
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0110
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0110
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0110
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0110
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0110
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0110
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0110
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0110
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0110
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0115
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0115
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0115
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0115
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0115
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0115
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0115
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0115
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0115
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0115
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0115
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0115
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0115
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0115
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0115
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0115
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0115
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0115
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0115
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0115
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0115
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0115
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0115
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0115
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0115
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0115
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0115
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0115
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0115
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0115
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0115
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0115
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0115
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0115
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0115
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0115
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0115
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0115
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0120
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0120
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0120
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0120
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0120
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0120
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0120
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0120
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0120
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0120
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0120
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0120
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0120
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0120
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0120
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0120
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0120
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0120
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0120
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0120
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0120
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0120
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0120
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0120
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0120
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0120
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0125
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0125
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0125
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0125
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0125
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0125
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0125
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0125
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0125
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0125
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0125
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0125
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0125
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0125
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0125
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0125
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0125
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0125
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0125
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0125
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0125
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0125
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0125
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0125
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0125
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0125
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0125
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0125
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0125
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0125
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0125
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0125
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0125
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0125
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0125
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0125
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0125
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0125
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0125
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0125
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0125
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0125
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0125
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0125
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0125
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0125
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0125
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0125
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0125
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0125
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0125
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0125
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0125
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0125
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0130
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0130
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0130
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0130
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0130
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0130
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0130
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0130
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0130
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0130
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0130
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0130
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0130
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0130
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0130
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0130
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0130
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0130
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0130
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0130
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0130
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0130
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0130
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0130
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0130
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0130
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0130
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0130
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0130
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0130
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0130
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0130
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0135
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0135
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0135
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0135
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0135
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0135
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0135
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0135
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0135
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0135
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0135
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0135
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0135
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0135
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0135
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0135
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0135
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0135
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0135
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0135
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0135
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0135
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0135
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0135
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0135
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0135
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0135
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0135
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0135
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0135
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0135
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0135
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0135
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0135
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0135
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0135
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0135
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0135
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0135
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0135
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0135
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0135
dx.doi.org/10.1016/jearlhumdev.2018.12.018
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0145
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0145
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0145
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0145
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0145
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0145
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0145
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0145
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0145
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0145
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0145
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0145
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0145
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0145
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0145
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0145
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0145
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0145
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0145
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0145
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0145
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0145
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0145
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0145
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0145
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0150
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0150
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0150
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0150
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0150
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0150
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0150
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0150
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0150
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0150
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0150
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0150
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0150
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0150
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0150
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0150
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0150
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0150
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0150
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0150
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0150
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0150
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0155
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0155
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0155
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0155
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0155
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0155
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0155
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0155
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0155
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0155
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0155
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0155
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0155
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0155
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0155
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0155
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0155
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0155
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0155
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0155
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0155
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0155
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0155
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0155
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0155
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0155
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0155
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0155
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0155
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0155
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0155
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0155
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0155
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0155
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0155
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0155
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0155
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0155
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0155
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0155
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0155
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0160
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0160
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0160
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0160
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0160
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0160
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0160
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0160
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0160
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0160
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0160
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0160
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0160
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0160
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0160
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0160
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0160
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0160
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0165
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0165
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0165
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0165
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0165
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0165
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0165
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0165
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0165
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0165
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0165
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0165
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0165
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0165
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0165
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0165
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0165
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0165
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0165
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0165
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0165
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0165
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0165
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0165
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0165
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0165
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0165
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0165
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0165
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0165
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0165
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0165
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0165
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0165
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0165
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0165
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0165
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0165
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0165
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0165
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0165
dx.doi.org/10.5569/2340-5104.07.01.02
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0175
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0175
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0175
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0175
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0175
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0175
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0175
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0175
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0175
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0175
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0175
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0175
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0175
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0175
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0175
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0175
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0175
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0175
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0175
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0180
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0180
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0180
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0180
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0180
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0180
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0180
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0180
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0180
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0180
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0180
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0180
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0180
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0180
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0185
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0185
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0185
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0185
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0185
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0185
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0185
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0185
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0185
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0185
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0185
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0185
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0185
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0185
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0185
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0185
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0185
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0185
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0185
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0185
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0185
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0185
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0185
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0185
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0185
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0185
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0185
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0185
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0190
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0190
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0190
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0190
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0190
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0190
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0190
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0190
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0190
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0190
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0190
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0190
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0190
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0190
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0190
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0190
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0190
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0190
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0190
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0190
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0190
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0190
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0190
http://refhub.elsevier.com/S2173-5743(19)30124-8/sbref0190

	Evolution of psychomotor development in pre-school children born prematurely
	Introduction
	Sample and methods
	Results
	Discussion
	Funding
	Conflicts of interest
	Acknowledgments
	References


