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Abstract

Background and Objective. Preterm birth has a major impact on growth, and very preterm birth is associated with
disabilities in numerous developmental domains. This article describes and quantifies morbidities in a sample
of 1200 <1500-g births in Spain between 1993 and 201 | based on parent information, and it highlights several
variables that influence these morbidities. Methods. Multiple method surveys using computer-assisted telephones
interviewing and computer-assisted web interviewing methods. Sample design was intentional. Most subjects were
contacted via their referral hospitals. Data collection was done from April 2013 to June 2014. Prior to the survey,
extensive qualitative fieldwork was conducted, including nonparticipant observation in neonatal units and the design
and analysis of discussion groups and interviews with professionals and families, including preterm adolescents.
Results. A total of 44.2% of the sample were experiencing morbidity (mean: 1.788 morbidities per child). The
most prevalent types were learning difficulties (34.4%) and attention deficit/hyperactivity disorder (31.5%). The
most influential variables were male gender, age, lower birthweight, private hospital admission for birth, scarcity
of health resources in the family’s residential area, non-Spanish maternal birthplace, and emotional distress in the
primary carer. Conclusions. Overall, the total percentage of very low birth weight children with morbidities has
decreased moderately between 1993 and 2011, thanks to major socio-sanitary improvements during this period.
Biological and medical variables, rather than family factors, explain more accurately the presence of morbidities in
children with birth weight <1500 g.
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Introduction In Spain, between 1993 and 2011, VLBW cases
increased by 123% (National Statistical Institute [INE]).
Despite this significant rise, the survival rate has
improved substantially, especially since 2005'!*
although morbidity episodes have not decreased to the
same extent, neither in Spain nor in other countries, espe-
cially in the group of extreme preterm infants.">> Hence,
there is need for the most detailed information possible

Prematurity is a neonatal condition that affects many
growth-regulating factors. Health issues in premature
infants are generally inversely proportional to weight
and gestational age (GA), although there is a risk gradi-
ent for all preterm infants, including early births (GA 37
and 38).

The biological immaturity of individuals with very
low birth weight (VLBW; individuals born with weight
<1500 g) is the basis for morbidities that can appear at
any time during their development, even in adulthood."”
For this reason, eXpeI‘tSS’g and parents’ associations"” Concepcién Gémez Esteban, Department of Sociology V
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about morbidity and the variables that influence its
occurrence in this group. This sociological study aims to
improve factual knowledge about these issues, as it goes
beyond clinical parameters and variables. To the best of
our knowledge, this is the first research of this type in
Spain.

Methods

A cross-sectional correlational study was made of
VLBW infants born in Spain between 1993 and 2011.
The aim was to identify the main biopsychosocial
problems during growth (0-19 years), including epi-
sodes of morbidity, and detect connections with socio-
family profiles and some of the changes that have
occurred during this period in the socio-health care of
these minors.

The lack of a frame for a probabilistic sample forced
this sample design to be intentional. The sample group
was primarily contacted via referral hospitals for VLBW
infants. The sample consisted of 1202 valid interviews
(1190 after weighting the data).

Data collection was done from April 2013 to June
2014, with a multimethod survey using computer-
assisted telephone interviews and computer-assisted
web interviews. Prior to the survey, extensive qualitative
fieldwork was done, including nonparticipant observa-
tion in neonatal units (NU) and the design and analysis
of 4 discussion groups and 25 in-depth interviews with
professionals and families, including preterm adoles-
cents. The qualitative material was used to design the
self-administered structured questionnaire—with some
open-ended questions—and to assist the subsequent
interpretation of the survey data.

Data were analyzed using the SPSSWIN program,
with a prior rebalance of the sample” from the “birth
weight” and “year of birth” variables using data sup-
plied by the INE.

*The most relevant features of the sample were the following:
Neonates—males: 49.3%; average weight at birth: 1152.2 g;
<1000 g at birth: 25.5% of the sample (8% <750 g, 17.5% 750-
999 g). Mean GA at birth: 29.4 weeks (8.8% of births between
weeks 22 and 25). Neonates <1500 g and >32 GA: 19.7%.
Pregnancy: single 62.7%, multiple 37.3% (28.7% twins, 8.6%
triplets or more; in 13.4% of multiple births, one of the sib-
lings died in the NU). Birthing hospital ownership: public
91.4%, private 6.3%, mixed public-private management 2.3%.
Mothers—age: 72.2% >30 years, 25.18% >35 years; 24.17%
had undertaken infertility treatment and/or assisted reproduc-
tion; born in Spain: 94.3% (95% of partners born in Spain);
breastfeeding: 60.4%.

Results

Description and Quantification of VLBW
Infant Morbidity

Very preterm birth is associated with disabilities in mul-
tiple developmental domains.'® The total percentage of
children with morbidities in our survey was 44.2%,
much higher than for the total population in Spain for
this age (1.9%, in the Disability, Personal Independence
and Dependency Survey, EDAD 2008),"” with a mean
morbidity incidence of 1.788 per child. Of the total sam-
ple, only 8.4% suffered temporary morbidity, 13.5%
suffered permanent morbidity, 10.9% morbidities of
both types, and 11.2% had a type of morbidity not
included in our list.

Table 1 shows that the most frequent types of mor-
bidity appear late in growth. High prevalence and low
severity dysfunctions such as learning difficulties
(34.4%) and behavioral problems such as attention defi-
cit/hyperactivity disorder (31.5%) roughly concur with
findings in other studies.*'™"

Infant cerebral palsy, often with serious conse-
quences, has declined® or remained stable despite the
increase in survival of large preterm infants.”' In our
sample, it declined, albeit not significantly.

For this study, we hypothesized that basic improve-
ments in the survival and health of VLBW individuals
occurred in Spain since 1998 due to the use of new
treatments (prenatal corticosteroids, surfactants, nutri-
tional optimization, nasal continuous positive airway
pressure devices, etc), the gradual introduction since
2004 of the family-centered care model, which became
the predominant model in NU at Spanish public hospi-
tals as of 2009, and the protocolized medical follow-up
of all VLBW cases, especially at public hospitals;
although the public cover of early childhood interven-
tion and rehabilitation programs is less widespread. To
check this hypothesis, we seek a relationship between
the children’s “year of birth” and the morbidities they
suffer.

Table 2 shows the percentage of morbidities in this
population as a function of the defined breakdown by
years. As hypothesized, the total percentage of children
with morbidities has decreased moderately, although
caution is advisable in the interpretation of the data for
those born between 2009 and 2011 given the difficulty
of an accurate diagnosis of the most prevalent morbidi-
ties in this population before the age of 3 to 4 years.

Morbidity trends (Table 3) and other data from our
study show the following:

e Opverall, health disorders decreased moderately
between 1993 and 2011 (Kendall’s Tau-c is —.077
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Table I. Frequency of Morbidity Types (Temporary and
Permanent)®.

Response
Percentage
Type of Morbidity n  Percentage of Cases
Learning difficulties (TM) 173 19.3 344
Dyslexia (TM) I 1.2 22
Simple language delay (TM) 102 1.4 20.3
Specific language disorder 24 2.7 4.8
(TM)
Psychomotor instability 21 24 43
syndrome (TM)
Autism spectrum disorder 9 1.0 1.9
(PMD)
Generalized developmental 45 5.0 8.9
disorder (PM)
Attention deficit/ 158 17.6 315
hyperactivity disorder (PM)
Cerebral palsy (PM) 59 6.6 1.7
Visual impairment (PM) 101 1.2 20.0
Hearing impairment (PM) 39 4.3 77
Intellectual disability (PM) 29 33 5.8
Others 127 14.1 25.3
Total 899 100.0 178.8

Abbreviations: TM, temporary morbidities; PMD, persons with
multiple disabilities; PM, permanent morbidities.

%It should be noted that the term “morbidities,” little known
outside professional circles, was not used in this research
project’s questionnaires. Instead, to make it easier for families
to understand, we used “sequela,” hence the appearance of
“sequelae” in some of the tables. Nevertheless, the term
“morbidities” is used in this article as we consider that
methodologically it is not possible to speak of “sequelae” unless
there is a control group, although this distinction is not made in
many studies.

and Spearman rank correlation is —.067) among
subjects with <1500 g at birth, as did those with
<1000 g at birth, despite the greater survival rate
of increasingly immature babies.””

e Learning and attention difficulties, “invisible
disabilities,”* were the most prevalent morbid-
ities in this population. Although 87.3% VLBW
infants entered the standard education system,
41.3% needed some kind of help during their
schooling. Among the latter, 56.0% needed
teacher support at school, 42.2% educational
reinforcement, 18.6% curricular adaptation,
22.7% rehabilitation and/or physiotherapy,
51.3% speech therapy, and 25.0% psychologi-
cal support.

e An increase was detected in nonpermanent mor-
bidity—may be because they were better under-
stood and hence easier to diagnose—along with a
decrease in permanent morbidity, no doubt due to

advances in perinatal care and the therapeutic
medical treatment received by these children.*

Variables That Influence Morbidity

Our study analyzed 3 types of variables: biological vari-
ables (neonatal sex, birth year, weight at birth, GA, type
of pregnancy, maternal use of fertility treatments,
assisted reproduction, etc), medical and care service
variables (time in neonatal intensive care unit and/or
NU time, hospital ownership, family-centered care prac-
tices, medical monitoring due to prematurity, shortage
of specialized sanitary resources in the locality of family
residence, early stimulation and rehabilitation programs
and treatments, hospital readmissions, etc), and socio-
Sfamily variables (total number of offspring, age, nation-
ality, civil status, educational achievement and
employment status of both parents, town size where the
family lives, income, resources and support for the fam-
ily, emotional distress in the primary carer, etc).

A logistic regression causal model was designed to
study the influence of these variables, in which the
dependent variable was the presence/absence of morbidi-
ties in the child.* The most notable result (Table 4) is that
the majority of the variables carried little weight in
explaining the presence/absence of morbidities in this
population. These results match the nonclinical approach
of our study, which did not collect specific data on the
prevalence of pathologies with a major effect on morbid-
ity trends in this population (periventricular-
intraventricular hemorrhage, bronchopulmonary dyspla-
sia, retinopathy of prematurity, etc.), nor congenital defi-
ciencies or problems during labor, the latter two
explaining 44% and 13%, respectively, of cases in the
under 20 years age group with deficiencies in Spain."”
However, this does not mean that the variables analyzed
in our study did not exert some influence.

The results of our model in relation to the biological
variables show that subjects born with less weight, less
GA, and born earlier have a higher risk of morbidities
(statistically significant relationships). Birth weight was
the variable with the greatest influence of all 3 factors on
the explanation of the presence of morbidities in this
population.”* Male sex was another very relevant bio-
logical variable.”>?’

fWe consider that the high percentage of simple language
delay of those born between 2009 and 2011 largely expresses
the characteristic maturing delay of large preterms.

Variables such as duration in the neonatal intensive care unit
or hospital readmissions were excluded from the analysis as
they were not necessarily independent of previous morbidities
such as those of a congenital nature, for example.
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Table 2. Frequency of Morbidities by Date of Birth (1993-2011).

Date of Child’s Birth

1993-1998 1999-2003 2004-2008 2009-201 | Total
Children with % in year span 527 41.6 44.0 38.9 44.2
morbidities Number 237 281 375 244 1137
Table 3. Morbidity Trends (1993-2011).
Type of Morbidity 1993-1998  1999-2003  2004-2008 2009-2011  Total p Sig.
Learning difficulties 20.5% 20.0% 12.6% 8.5% 173 -0.139 .000
Dyslexia 3.5% 0.7% 0.1% 0.0% I -0.117 .000
Simple delay of language 6.7% 2.3% 9.6% 18.1% 102 -0.145 .000
Specific language disorder 2.0% 2.4% 1.7% 2.5% 24 -0.006 .845
Psychomotor instability syndrome 2.0% 0.2% 2.6% 2.5% 21 0.027 .343
Autism spectrum disorder 2.2% 0.6% 0.2% 0.7% 9 -0.049 .093
Generalized developmental disorder 6.7% 2.4% 2.8% 4.9% 45 -0.030 293
Attention deficit/hyperactivity disorder 24.0% 15.2% 10.9% 7.1% 158 -0.173 .000
Cerebral palsy 6.0% 5.3% 5.0% 4.5% 59 -0.028 343
Visual impairment 12.0% 8.2% 9.2% 6.0% 101 -0.063 .029
Hearing impairment 4.6% 2.5% 3.8% 2.8% 39 -0.024 402
Intellectual disability 6.3% 2.7% 1.0% 1.2% 29 -0.112 .000
Others 10.4% 12.5% 10.8% 10.8% 127 -0.017 .566
No morbidities 47.2% 58.3% 56.1% 61.0% 636 0.076 010
Total 237 281 375 245 1138

Before assessing the role played by the other 2 sets of
variables, it is important to note that 16.1% of VLBW
individuals did not participate in any developmental
follow-up program after being discharged from the NU,
despite the high biological risk in each case. The major-
ity of these individuals were born in a private hospital
(24.3% with no follow-ups vs 15.6% in the case of those
born in public hospitals), their mother was not born in
Spain (19.7% vs 15.8% with a Spanish mother), and had
a lower education level, lived in towns of <100000
inhabitants, where there are fewer specialized health
resources and development programs, and were part of a
lower income family.

Among the medical and care service variables, hospi-
tal ownership, particularly private hospitals, carried
considerable weight in explaining morbidities; 43.0% of
children born in public hospitals, 40.0% of those born in
mixed-management hospitals, and 63.4% of those born
in private hospital reported morbidities (in private hos-
pitals there are also more Caesarean sections and pre-
term individuals participate less in growth monitoring
programs).

Two socio-family variables stand out. Emotional dis-
tress in the primary carer after the baby’s release from
the NU is an influential factor in VLBW morbidities, as

pointed out by Spanish pediatricians.”® In preterm
infants, cognitive development and behavioral outcomes
correlate negatively with maternal depression and anxi-
ety.”” Another relevant factor is the case of non—-Span-
ish-born mothers—the largest number were born in
Central and South America (2.9% of the total). The
probability of morbidity increases if both parents were
not born in Spain.

Discussion

This last aspect raises an interesting issue for debate: the
importance of providing families with caring support in
order to mininize VLBW morbidity. Several studies
have shown that the majority of immigrant women liv-
ing in Spain are healthy, they have a lower incidence of
risk practices during gestation, and their children show
no more biological risk factors such as low weight at
birth than others, even if they come from disadvantaged
socioeconomic backgrounds and are socially disadvan-
taged in the host country. Other factors such as socio-
sanitary conditions which raise the risk of birth defects
in the immigrant population may also be considered,;
however, most risk factors are probably related to what
happens after birth and, above all, to insufficient
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Table 4. Influence of Variables on the Presence/Absence of Repercussions (Morbidities)®. Logistic Regression Causal Model
(Dependent Variable: “Presence/Absence of Repercussions”).
95% Cl for
Exp(B)
Variables B SE Wald df Sig. Exp(B) Low High
P5_a_0I(I)—Male gender 0913 .188 23.616 | .000 2.492 1.724 3.602
P6_a—-Birth year -0.039 .017 5.160 I .023 0.961 0.929 0.995
P8_a_2—Weight at birth -0.002  .000 24.492 I .000 0.998 0.998 0.999
P13_a_0l(I)—Mother not born in Spain 1.181 416 8.071 | .004 3.258 1.442 7.359
P15_a_0l(I)—Birth in a private hospital 1.175 450 6.820 I .009 3.240 1.341 7.828
P27_a_l—Emotional distress in primary carer 0.071 .028 6.552 | .010 1.073 1.017 1.133
P27_a_10—Shortage of sanitary resources 0.067  .027 6.264 | .012 1.069 1.015 1.127
specialized in residence locality
Constant I.168 485 5.806 | 0l6 3214

Abbreviation: Cl, confidence interval.

*Our logistical regression model explained 20.5% (Nagelkerke's R?) of the presence of morbidities. It correctly classified 66.2% of cases, with a

sensitivity of 59.4% and a specificity of 71.9%.

support, either private or public, " for coping with the
complex,” and expensive’' nurture process required by
these children. These issues have a greater impact when
the socio-family circumstances are more precarious due
to social disadvantage, low income,TT or education
achievement, or difficulties in reconciling family and/or
work obligations with the monitoring required by these
children, and may help explain the impact of this mater-
nal condition®.

A degree of bias may have entered our results due to
the sample structure, based on voluntary participation
by subjects attended at referral hospitals, which often
treat the most seriously affected VLBW infants; in fact,
in relative terms, our sample has a larger percentage of
males and infants with a shorter EG than the population
of VLBW infants born in Spain in 1993 to 2011, accord-
ing to INE.

Furthermore, our sample included adolescents, an
important aspect given that health problems and deterio-
rating neurocognitive functions in VLBW infants can
increase with age.* This is the first study to cover such
a large population throughout Spain for the analysis of
the main factors in the development of these children,
and of the contextual factors that influence their mor-
bidities, contributing to identify which children are in a
situation of higher risk.

*Forty-six percent of families with VLBW children between
1993 and 2011 in Spain received no assistance whatsoever in
the early months of their child’s life, not even from their fam-
ily network.

fOur results in this respect coincide with those of Brooks-
Gunn® on intellectual quotient (IQ) scores in 5-year-old pre-
term children.

These aspects of our sample help explain why socio-
family factors seem to have little influence on the inci-
dence of morbidity in this population, while other
variables and socio-sanitary conditions such as the type
of hospital management or a lack of specialized health
resources do carry considerable weight.

Another methodological problem is the lack of a sample
framework for the population of VLBW infants and, with a
view to improving the explanatory potential of such studies,
the need to promote longitudinal sociological studies that
can monitor the effect of memory/recollection in interview-
ees’ answers to questions about the order of events in time,
for example. Studies should also be designed to include
more biological and medical variables, given the impact
they seem to have on morbidities in VLBW individuals.

Key Messages

e The changes in health care between 1993 and
2011 in Spain have reduced morbidities moder-
ately among infants with birth weight <1500 g.

e [Learning difficulties and behavioral problems are
the most prevalent morbidities in children with
birth weight <1500 g.

e Biological and medical variables, rather than fam-
ily factors, explain more accurately the presence of
morbidities in children with birth weight <1500 g.

e [tis necessary to provide families with support in
order to minimize morbidity due to very low birth
weight and other associated risk factors.

Acknowledgments

We thank B. Saenz-Rico de Santiago (UCM), M. Martin
Carballo (UCA), A. Vicente Olmo (UCM), M* J. Pascual



Global Pediatric Health

Barragan, and A. Coronado Marin for their help with different
parts of this study, and also the Spanish Society of Neonatology,
the Spanish Committee of Representatives of Persons with
Disabilities, the Association of Premature Children’s Parents,
and several reference hospitals, bodies, and professionals who
care for those born very prematurely for their support.

Author Contributions

CGE: Contributed to conception and design; contributed to
acquisition, analysis, and interpretation; drafted manuscript;
critically revised manuscript; gave final approval; agrees to be
accountable for all aspects of work ensuring integrity and
accuracy.

JISC: Contributed to conception and design; contributed to
acquisition, analysis, and interpretation; drafted manuscript;
critically revised manuscript; gave final approval; agrees to be
accountable for all aspects of work ensuring integrity and
accuracy.

FJGS: Contributed to conception and design; contributed to
acquisition, analysis, and interpretation; drafted manuscript;
critically revised manuscript; gave final approval; agrees to be
accountable for all aspects of work ensuring integrity and
accuracy.

IJMSG: Contributed to conception and design; contributed to
acquisition, analysis, and interpretation; gave final approval;
agrees to be accountable for all aspects of work ensuring integ-
rity and accuracy.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with
respect to the research, authorship, and/or publication of this
article.

Funding

The author(s) disclosed receipt of the following financial sup-
port for the research, authorship, and/or publication of this
article: The research project (CSO2011-24294) was financed
by the National R+D+i Plan of Spain.

References

1. Costeloe KL, Hennessy EM, Haider S, Stacey F, Marlow
N, Draper ES. Short term outcomes after extreme preterm
birth in England: comparison of two birth cohorts in 1995
and 2006 (the EPICure studies). BMJ. 2012;345:¢7976.
doi:10.1136/bm;j.e7976.

2. Darlow BA, Horwood LJ, Pere-Bracken HM, Woodward
LJ. Psychosocial outcomes of young adults born very
low birth weight. Pediatrics. 2013;132:1521-1528.
doi:10.1542/peds.2013-2024.

3. Hille ET, Weisglas-Kuperus N, van Goudoever JB, et al;
Dutch Collaborative POPS 19 Study Group. Functional
outcomes and participation in young adulthood for very
preterm and very low birth weight infants: the Dutch
project on preterm and small for gestational age infants
at 19 years of age. Pediatrics. 2007;120:e587-e595.
doi:10.1542/peds.2006-2407.

10.

11.

12.

14.

15.

16.

. Larroque B, Ancel PY, Marret S, et al; EPIPAGE Study

Group. Neurodevelopmental disabilities and special care
of 5-year-old children born before 33 weeks of gesta-
tion (the EPIPAGE study): a longitudinal cohort study.
Lancet. 2008;371:813-820. doi:10.1016/S0140-6736(08)
60380-3.

. Saigal S, Doyle LW. An overview of mortality and

sequelae of preterm birth from infancy to adult-
hood. Lancet. 2008;371:261-269. doi:10.1016/S0140-
6736(08)60136-1.

. Shah PS, Lui K, Sjors G, et al; International Network for

Evaluating Outcomes (iNeo) of Neonates. Neonatal out-
comes of very low birth weight and very preterm neonates:
an international comparison. J Pediatr. 2016;177:144-
152.¢6. doi:10.1016/.jpeds.2016.04.083.

. Taylor NM, Jakobson LS, Maurer D, Lewis TL.

Differential vulnerability of global motion, global form,
and biological motion processing in full-term and pre-
term children. Neuropsychologia. 2009;47:2766-2778.
doi:10.1016/j.neuropsychologia.2009.06.001.

. Dall’oglio AM, Rossiello B, Coletti MF, et al. Do healthy

preterm children need neuropsychological follow-up?
Preschool outcomes compared with term peers. Dev Med
Child Neurol. 2010;52:955-961. doi:10.1111/j.1469-
8749.2010.03730.x.

. Taylor HG. Multiple risks for long-term cognitive

impairments following preterm birth. Acta Paediatr.
2015;104:218-220. doi:10.1111/apa.12900.

Gomez Esteban C. Asociaciones de padres y seguimiento
multidisciplinar de la gran prematuridad. Revista Espariola
de Discapacidad. 2014;2:203-213. doi:10.5569/2340-
5104.02.01.12.

Hernandez Gonzalez N, Salas Hernandez S, Garcia-Alix
Pérez A, et al. Morbidity at 2 years in infants with a birth
weight of <1,500 g [in Spanish]. 4An Pediatr (Barc).
2005;62:320-327.

Guzman Cabanas JM, del Prado N, Fernandez Pérez C,
et al; Red SEN1500. Estudio comparativo de morbimor-
talidad de los RN incluidos en la Red SEN1500 durante
el periodo (2006-2010). http://www.se-neonatal.es/
Portals/0/SEN-1500/Morbi-Morta_ 2006 _2010-sen1500.
pdf. Accessed April 14, 2015.

. Moor T, Hennessy EM, Myles J, et al. Neurological and

developmental outcome in extremely preterm children
born in England in 1995 and 2006: the EPICure studies.
BMJ. 2012;345:€7961. doi:10.1136/bmj.e7961.

Sanchez Luna M. Limit of viability [in Spanish].
An  Pediatr (Barc). 2014;80:346-347. doi:10.1016/].
anpedi.2014.01.019.

Cheong JLY, Anderson PJ, Burnett AC, et al; Victorian
Infant Collaborative Study Group. Changing neurodevel-
opment at 8 years in children born extremely preterm since
the 1990s. Pediatrics. 2017;139:¢20164086. doi:10.1542/
peds.2017-0453.

van Baar AL, van Wassenaer AG, Briét JM, Dekker FW,
Kok JH. Very preterm birth is associated with disabilities
in multiple developmental domains. J Pediatr Psychol.
2005;30:247-255. doi:10.1093/jpepsy/jsi035.


http://www.se-neonatal.es/Portals/0/SEN-1500/Morbi-Morta__2006_2010-sen1500.pdf
http://www.se-neonatal.es/Portals/0/SEN-1500/Morbi-Morta__2006_2010-sen1500.pdf
http://www.se-neonatal.es/Portals/0/SEN-1500/Morbi-Morta__2006_2010-sen1500.pdf

Gomez Esteban et al

17.

19.

20.

21.

22.

23.

24.

25.

. Aarnoudse-Moens

Instituto Nacional de Estadistica (INE). Encuesta
de Discapacidad, Autonomia personal y situaciones
de Dependencia (EDAD). http://www.ine.es/dyngs/
INEbase/es/operacion.htm?c=Estadistica_C&cid=1254
736176782&menu=resultados&secc=1254736194716&
1dp=1254735573175. Accessed April 20, 2015.

CS, Weisglas-Kuperus N, van
Goudoever JB, Oosterlaan J. Meta-analysis of neu-
robehavioral outcomes in very preterm and/or very low
birth weight children. Pediatrics. 2009;124:717-728.
doi:10.1542/peds.2008-2816.

Bracewell MA, Hennessy EM, Wolke D, Marlow N. The
EPICure study: growth and blood pressure at 6 years of
age following extremely preterm birth. Arch Dis Child
Fetal Neonatal Ed. 2008;93:108-114. doi:10.1136/adc.
2007.118596.

Platt MJ, Cans C, Johnson A, et al. Trends in cerebral
palsy among infants of very low birthweight (<1500 g)
or born prematurely (<32 weeks) in 16 European centres:
a database study. Lancet. 2007;369:43-50. doi:10.1016/
S0140-6736(07)60030-0.

van Naarden KL, Doernberg N, Schieve L, Christensen
D, Goodman A, Yeargin-Allsopp M. Birth prevalence
of cerebral palsy: a population-based study. Pediatrics.
2016;137(1). doi:10.1542/peds.2015-2872.
Garcia-Muioz Rodrigo F, Diez Recinos AL, Garcia-Alix
Pérez A, Figueras Aloy J, Vento Torres M. Changes in
perinatal care and outcomes in newborns at the limit of
viability in Spain: the EPI-SEN Study. Neonatology.
2015;107:120-129. doi:10.1159/000368881.

Doyle LW, Saigal S. Long-term outcomes of very pre-
term or tiny infants. NeoReviews. 2009;10:¢130-e137.
doi:10.1542/neo.10-3-¢130.

Conrad AL, Richman L, Lindgren S, Nopoulos P.
Biological and environmental predictors of behav-
ioral sequelae in children born preterm. Pediatrics.
2010;125:83-89. doi:10.1542/peds.2009-0634.

Giddlin PO, Finstrom O, Wang C, Leijon I. A fifteen-
year follow-up of neurological conditions in VLBW chil-
dren without overt disability: relation to gender, neonatal
risk factors, and end stage MRI findings. Early Hum Dev.
2008;84:343-349. doi:10.1016/j.earlhumdev.2007.09.013.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Garcia P, San Feliciano L, Benito F, et al; Hospitales
Pertenecientes a SEN1500. Outcome at two years cor-
rected age of a cohort of very low birth weight infants
from hospitals within the neonatal SEN1500 network
[in Spanish]. An Pediatr (Barc). 2013;79:279-287.
doi:10.1016/j.anpedi.2013.03.017.

Ralser E, Griesmaier E, Neubauer V, Gnigler M, Hock
M, Kiechl-Kohlendorfer U. Readmission of preterm
infants less than 32 weeks gestation into early childhood:
does gender difference still play a role? Glob Pediatr
Health. 2014;1:2333794X14549621. doi:10.1177/23337
94X14549621.

Dominguez Aurrecoechea B, del Castillo Aguas G, Garcia
Vera C, Garcia Pérez R, Martinez Rubio A, Mengual Gil
JM. Seguimiento en las consultas de Pediatria de Atencion
Primaria de los grandes prematuros: nacidos con menos
de 32 semanas de gestacion o menos de 1500 gramos. Rev
Pediatr Aten Primaria. 2016;18:311-316.

McManus BM, Pochlmann J. Maternal depression and
perceived social support as predictors of cognitive func-
tion trajectories during the first 3 years of life for preterm
infants in Wisconsin. Child Care Health Dev.2012;38:425-
434. doi:10.1111/1.1365-2214.2011.01253 .x.

McCann D, Bull R, Winzenberg T. The daily patterns of
time use for parents of children with complex needs: a
systematic review. J Child Health Care. 2012;16:26-52.
doi:10.1177/1367493511420186.

Petrou S, Sach T, Davidson L. The long-term costs of
preterm birth and low birth weight: results of a system-
atic review. Child Care Health Dev. 2001;27:97-115.
doi:10.1046/j.1365-2214.2001.00203.x.

Drotar D, Hack M, Taylor G, Schluchter M, Andreias
L, Klein N. The impact of extremely low birth weight
on the families of school-aged children. Pediatrics.
2006;117:2006-2013. doi:10.1542/peds.2005-2118.
O’Brien 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-
211. doi:10.1136/adc.2002.006676.

Brooks-Gunn J. Do you believe in magic? What can we
expect from early childhood intervention programs. Soc
Policy Rep.2003;17:3-14.


http://www.ine.es/dyngs/INEbase/es/operacion.htm?c=Estadistica_C&cid=1254736176782&menu=resultados&secc=1254736194716&idp=1254735573175
http://www.ine.es/dyngs/INEbase/es/operacion.htm?c=Estadistica_C&cid=1254736176782&menu=resultados&secc=1254736194716&idp=1254735573175
http://www.ine.es/dyngs/INEbase/es/operacion.htm?c=Estadistica_C&cid=1254736176782&menu=resultados&secc=1254736194716&idp=1254735573175
http://www.ine.es/dyngs/INEbase/es/operacion.htm?c=Estadistica_C&cid=1254736176782&menu=resultados&secc=1254736194716&idp=1254735573175

