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1. Introduction

Preterm birth rates have been reported as 12% in the United States and 5–8% in Europe, e.g.
in The Netherlands [1, 2]. Mortality rates in preterm children decreased considerably in the
last decades, especially for the extreme preterm born children < 28 weeks’ gestation [3].
However, 80-90% of the preterm children are born between 32 and 37 weeks’ gestation:
increasing birth rates in this subgroup have been reported for the last decades [4].Therefore,
the number of surviving children increases, and morbidity and developmental outcome of
these children become more important: for the children and their families, but also for societies.
All preterm children are at increased risk for developmental problems, in all domains of
development, with a gradient effect that children born earlier are at greater risk [5].

In recent years, more attention has been given to the development of moderate preterm born
children. Moderate preterm birth between 32 and 36+6 weeks occurs in 6-9% of all births [1,
2], which implies that many families are affected each year. Moderate preterm birth also
constitutes an insult for the still immature brain of the infant. Several studies reported on
outcome of moderate preterm children born between 32 through 36+6 weeks.

A review showed that,  overall,  more school problems, less advanced cognitive function‐
ing,  more  behavior  problems,  and  a  higher  prevalence  of  psychiatric  disorders  was
found  in  moderate  and  late  preterm  born  infants,  children,  and  adults  compared  with
their full term peers [6].
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Despite the fact that the risk for developmental problems of moderate preterm born children
has become increasingly clear, not many systematic and long term follow up monitoring is
done as yet. Further study is needed on the processes and factors that may shape the devel‐
opmental trajectories of moderate preterm born children. Such information needs to provide
guidelines to design an adequate monitoring program.

We studied a sample in The Netherlands of 377 moderate preterm born 7-9 year old children,
who were not referred for neonatal intensive care treatment. Cognitive and emotional
regulation difficulties were found to affect their functioning, as school problems, a slightly
lower IQ, attention and behavioral problems appeared when the moderate preterm children
were compared with 182 term born children [7]. Lower educational attainment and more
specifically attention and learning difficulties, arose as a core problem for these children. The
outcome of the children at school age showed that for some children developmental problems
already were identified, because of their attendance of schools for special education or need
for grade retention. Other behavioral problems or psychopathology, also may already have
been identified by school age, through use of regular care facilities by parents or schools.

In this chapter will be presented for how many moderate preterm children at school age
diagnoses  or  worries  concerning  developmental  and  learning  problems  were  indicated
by their parents or teachers. Next, the subgroups of moderate preterm children with and
without such problems will be compared concerning their neonatal characteristics. In ad‐
dition their functioning at school age will be compared on the measurements used in our
study  regarding  IQ,  sustained  attention,  and  behavior  problems.  This  information  may
elucidate what kind of developmental problems are found among moderate preterm chil‐
dren and what neonatal characteristics may carry a higher risk. In addition, it may clari‐
fy if  most children identified through our measurements with low IQ or problems with
sustained  attention  or  behavioral  problems,  were  already  identified  by  their  parents  or
teachers, in that they already had a diagnosis or a need for school adjustment before we
examined them around 8 years of age. These analyses may result in important informa‐
tion for  the design of  follow up studies  or  monitoring procedures of  moderate  preterm
children.

2. Methods

2.1. Participants

Selection criteria for the preterm children consisted of: a gestational age at birth of 32 through
36 weeks + 6 days, no dysmaturity (<P10), no NICU admittance needed, no severe congenital
malformations, 7-9 years old. The sample was described in detail in an earlier publication [7].
In short, it consisted of 377 children, 52% boys, with a mean gestation of 34.7 (1.2) weeks and
a mean birth weight of 2425 (455) grams. The distribution of 32, 33, 34, 35 and 36 completed
weeks of gestation in the preterm group consisted of respectively 6%, 11%, 20%, 28% and 36%.
Birth weight was below 2500 grams in 56% with two cases below 1500 grams.
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2.2. Instruments

All parents completed a background information questionnaire concerning school situation of
the index child, family circumstances, life style during pregnancy, and delivery characteristics.
Neonatal data of the preterm children were collected from the hospital files. Cognitive abilities
of the children were assessed with the Revised Amsterdam Children’s Intelligence Test
(RAKIT, short version) for 4 to 11 years [26]. The norm score (IQ score) is 100 (SD = 15) and the
mean for the subtests is 15 (SD=5). The test has good psychometric characteristics with an
internal consistency coefficient of: 92 and a test-retest coefficient of: 85. A correlation of: 81 was
found with a Dutch version of the Wechsler intelligence test – revised [8].

To measure sustained selective attention, the Bourdon-Vos test was used [9]. On a page with
33 horizontal rows of 24 small figures made of three, four or five dots, the children are asked
to mark the configurations that consist of four dots, as quickly as possible. Time to complete
the rows and the total page is recorded and norm scores have been provided. The validity,
sensitivity, and reliability of the test have been found acceptable by the Dutch COTAN
organisation that checks test characteristics [10].

Both parents and teachers were asked to complete a questionnaire on competences and
behavior problems, the Child Behavior Check List (CBCL) or Teacher Report Form (TRF) [11].
The CBCL and TRF are parallel forms with good psychometric qualities. Scoring provides an
assessment of total number of problems, as well as separate scores for internalizing and
externalizing behavior problems. A T-score of 60 indicates a cut off for children with many
behavior problems, as was found for 15% of the norm population. A further division allows
separate results for dimensions of anxious/depressed behavior, physical complaints, social
problems, thought problems, attention problems and aggressive behavior.

Information on school outcome (i.e. attending a grade appropriate for age, grade retention, or
attending a school for special education) was obtained from the parental background ques‐
tionnaire or the CBCL and TRF questionnaires. School problems were defined as either
attending a school for special education, or having repeated a grade in the regular primary
school.

Diagnoses or worries related to daily functioning of the children were indicated by parents on
the background questionnaire, or in comments to the test leaders who could note such
information as particularities of the child. Based upon the information provided in these
comments, difficulties in functioning were differentiated into 11 specific problems.

1. ‘Health’ concerned problems like asthma, diabetes, eczema.

2. ‘Senses’ reflected need for hearing aids or glasses.

3. ’Motor problems’ indicated illness of Perthes, difficulties in sitting.

4. ‘Concentration problems’ were noted when difficulties with sustained attention were
mentioned.

5. ‘Learning problems’ reflected a developmental delay or use of Remedial Teaching.

6. ‘Dyslexia’ was mentioned as such.
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7. ‘Language problems’ indicated treatment by a speech therapist, but also problems in
reading, spelling or speech.

8. ‘ADHD’ was mentioned as such.

9. ‘Social emotional problems’ reflected anxiety, worries concerning sensitivity and it was
mentioned as such.

10. ‘Autistic Spectrum’ was mentioned as problems within the autistic spectrum.

11. ‘Behavioral Adjustment problems’ indicated adaptation problems and (hyper)-active
behavior.

Although for some children more than one problem was indicated, the information was
summarized by an experienced health psychologist (ALvB) into one exclusive code that
seemed to represent the most important problem for the child: e.g. when a child was attending
a school for children with motor problems and both motor problems and concentration
problems were indicated, a final code of ‘Motor problems’ was assigned.

These problems were summarized into three main developmental domains, distinguishing: 1)
the somatic domain (difficulties related to chronic health problems, senses of perception, motor
functioning), 2) the cognitive domain (attention deficit hyperactivity disorder (ADHD),
concentration problems, learning difficulties, dyslexia, and language problems), and 3) the
social-emotional domain (diagnoses within the autistic spectrum, and social-emotional
difficulties). In addition a separate code was entered for problems appearing in school
functioning (need for special education, grade retention).

Finally a separate code was entered to identify the children that either had any school problem,
or any other problem in one of the domains, as described above, creating two subgroups of
children with or without any problems.

2.3. Procedure

The participating preterm children were born between 1996 and 1998 in one of seven general
hospitals in the south of The Netherlands. The preterm children were selected based upon the
hospitals’ archives. Their addresses were traced and their parents were contacted and asked
for participation.

The study was approved by the Committee of Medical Ethics of the St. Elisabeth hospital in
Tilburg and by the committees of the other participating hospitals. The parents gave their
written informed consent.

3. Statistical analyses

Descriptive information of the groups with and without developmental problems was
compared using analyses of variance and chi-square analyses. Group comparisons concerning
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the different outcome measures were done using multivariate and univariate analyses of
variance or crossstabs. All analyses were done with SPSS 20.0.

 
Eligible 
n = 647 

Agreed to participate  
n = 377 

Not participating  
n = 270 

 
Could not be located (42%) 

Could not be studied within time frame 
(34%)  

Parents refused to participate (5%)  
No reason known (19%)  

Any problem 
n = 125 

No problem 
n = 252 

Figure 1. Flow chart of the study design

4. Results

Figure 1 presents the flow chart of the study design. It shows that for 252 children no problems
and for 125 children any problem had been indicated by parents or teachers when they entered
our study. For 13 out of 87 children (15%) more than one problem had been indicated, e.g.
ADHD and behavior problems (coded as ADHD) or motor problems and concentration
difficulties (coded as motor problems), but only one code was given.

The  amount  and  kind  of  developmental  problems  identified  in  the  moderate  preterm
children through their school situation and through the diagnoses and worries indicated
by parents and teachers are presented in Table 1 per developmental domain and specific
kind of problems.

For one third of the moderate preterm children a school or any other developmental problem
was found. For 23% of the total group of preterm children a problem in one of the three domains
was identified and for 22.6% a school problem was found.

Of the children for whom a specific problem in the somatic, cognitive or social-emotional
domain was indicated, 47 (54%) were also found to have a school problem: 22 (25%) of these
children attended a special school and 35 (40%) (also) had experienced grade retention. For 40
(46%) of these children no school problems were found.
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For 22 (76%) of the children that attended a special school, and for 35 (50%) of the children that
had had a grade retention, a specific problem was identified. For 38 (45%) of the children with
school problems, no specific problem in one of the domains was indicated.

Forty children, 14% of all preterm children without school problems, were identified with a
specific problem in one of the domains.

Domain Problem N % of preterm children

Somatic Health 16 4.24

Senses 10 2.65

Motor functioning 3 0.80

Cognitive Concentration 8 2.12

Learning 19 5.04

Dyslexia 5 1.33

Language 4 1.06

ADHD1 3 0.80

Social emotional Social emotional problems 5 1.33

Autistic spectrum 8 2.12

Behavioral adjustment 6 1.59

Subtotal 87 23.08

School Special education 29 7.69

Grade retention 70 18.57

Subtotal 85 22.55

School or other problem 125 33.2

1ADHD = Attention Deficit/Hyperactivity Disorder

Table 1. Identified problems

In Table 2, the background characteristics and neonatal complications are presented for the
subgroups with and without any identified developmental problem. In the subgroup of
preterm children with any problem (n = 125) significantly more boys were found, chi-square=
11.80, df=1, p=.000.

A marginally significant effect was found regarding the need for oxygen at any time in the
neonatal treatment period, which was needed by more children in the group with any problem,
chi-square= 3.75, df=1, p=.053. In the total group of preterm children, oxygen was needed by
23% of the children, and for 9% was indicated that they only needed it right after birth. Fifteen
children needed oxygen for 3 - 7 days. For the groups with and without problems respectively
oxygen only right after birth was needed in 12 (11.3%) versus 16 (7.8%) children, and need for
oxygen for 3-7 days in 6 (5.6%) versus 9 (4.4%) children.
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No differences between the subgroups with and without any problem were found for other
indicators of neonatal complications like gestational age, birth weight, hypoglycaemia, need
for phototherapy or the duration of hospital treatment. Distribution of 32, 33, 34, 35 and 36
completed weeks of gestation was for the group with problems respectively 8%, 13%, 23%,
26% and 30%, and for the group without problems 4%, 10%, 21%, 30% and 34%, a non
significant difference.

The subgroups did differ in parental education of mothers, in that parents of children with
problems were less often highly educated; for mothers chi-square= 7.07, df=2, p=.029; for
fathers chi-square= 5.86, df=2, p=.053.

These characteristics of the children and their parents were also compared per domain of
development, i.e. somatic, cognitive, or social emotional problems, but this did not show any
statistically significant differences.

Preterm

Total group

No problems

N=252

Any problem

N=125

Boys, n (%) 197 (52) 116 (46) 81 (65)*

Mean gestation (sd), weeks, range 34.7 (1.2)

32-36

34.8 (1.1)

32-36

34.6 (1.3)

32-36

Mean birth weight (sd), grams, range 2425 (455)

1340-4130

2448 (432)

1340-3564

2380 (497)

1530-4130

Mean days hospital (sd)

range

15.7 (10.0)

2-51

15.2 (9.7)

2-49

16.8 (10.5)

2-51

Oxygen needed, n (%)* 71 (22.6) 40 (19.2) 31 (29.2)

Phototherapy, n (%) 162 (43.3) 103 (41) 59 (48)

Hypoglycemia, n (%) 41 (13.2) 30 (14.3) 11 (10.9)

Multiples, n (%) 85 (22.5) 64 (25.4) 21 (16.8)

Mothers education, n (%)*

Primary level 16 (4.4) 8 (3.3) 8 (6.7)

Secondary level 283 (78.2) 183 (75.9) 100 (82.6)

Tertiary level 63 (17.4) 50 (20.7) 13 (10.8)

Fathers education n (%)*

Primary level 11(3) 5 (2.1) 6 (5.5)

Secondary level 235 (67) 155( 64.9) 80 (72.7)

Tertiary level 103 (29)* 78 (32.8) 25 (22.5)

Note. Analyses of variance and Chi-square analyses comparing the no problem and any problem groups

*p <.05

Table 2. Neonatal and demographic characteristics based upon identified problems
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In  Table  3  results  are  presented  for  the  measurements  of  intelligence  and  behavioral
problems, when the children were around 8 years old. The results are presented for the
subgroups  with  and  without  any  problem in  the  first  two  columns,  as  well  as  for  the
subgroups according to main domain of problems in the last three columns. The number
of  children that  actually show a worrisome level  of  functioning,  i.e.  that  scored at  least
one standard deviation below the norm IQ score,  or  above the cut  off  for  a  worrisome
level of behavior problems, is presented too.

No problems Any problem Somatic

domain

Cognitive

domain

Social emotional

domain

M1 (sd)2 M (sd) M (sd) M (sd) M (sd)

IQ3 107 (13.8) 95 (14.6)* 95 (16.0) 91 (16.6) 101 (13.4)

Sustained Attention 6.8 (2.9) 8.1 (2.5)* 7.7 (2.3) 7.7 (2.8) 8.2 (2.8)

CBCL4 Total – Mothers 50 (9.2) 57 (10.0)* 53 (9.4) 58 (9.6) 65. (8.1)

CBCL Total – Fathers 47 (9.6) 53 (10.3)* 51 (10.4) 55 (9.5) 58 (12.4)

TRF5 Total – Teachers 50 (8.2) 55 (8.7)* 52 ( 8.4) 57 (8.2) 62 (8.4)

N (%) N (%) N (%) N (%) N (%)

IQ < 85 13 (5.2) 29 (23.6)* 7 (24.1) 13 (33.3) 3 (16.7)

Sustained Attention > 8 decile 93 (37.1) 69 (58.5)* 15 (51.7) 20 (57.1) 11 (64.7)

CBCL Mothers T > 60 39 (16.2) 45 (37.5)* 4 (14.8) 17 (43.6) 14 (73.7)*

CBCL Fathers T > 60 19 (8.3) 26 (25)* 4 (18.1) 11 (33.3) 7 (46.6)

TRF Teachers T > 60 34 (14.7) 38 (34.9)* 6 (23) 18 (48.6) 11 (64.7)*

*Difference between subgroups with or without any problem = p<.01

1M = Mean

2sd = Standard deviation

3IQ = Intelligence Quotient

4CBCL = Child Behavior Checklist

5TRF = Teacher Report Form

Table 3. Developmental outcome by subgroup based upon identified problems

The subgroups with and without problems differ significantly in all measurements, with lower
IQ and more attention and behavior problems for the children whose problems already were
identified by parents or teachers (Table 3). This was shown by a multivariate analyses of
variance (MANOVA), corrected for sex and maternal education: F(5,283)=13.62, p<.001, partial
eta squared=.194. Univariate analyses of variance showed significant differences for all
measurements to the disadvantage of the subgroup with problems.
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In addition, more children in the group with identified problems actually showed a worrisome
level of functioning on the IQ test, the sustained attention task and the behavior problem
questionnaires answered by mothers, fathers and teachers, as chi-square analyses showed
significant differences.

A MANOVA corrected for sex and maternal education showed no significant differences
between the subgroups with problems in different domains F(10,112)=1.33, p=.225, partial eta
squared=.106. Univariate comparisons did show a difference for the assessment of behavior
problems by the mothers, F(2,82)=9.85, p<.001, and by the teachers, F(2,77)=7.69, p=.001. These
differences indicate that the children with problems in the social emotional domain have more
behavior problems than the children who have a main problem in the somatic domain.

As shown by significant chi-square analyses according to mothers and teachers the children
who had problems in the somatic domain had less worrisome levels of behavior problems,
compared to the children who had a main problem in the cognitive or social-emotional domain.

Only a limited number of children that had a low IQ score (5.2%) or a high problem score on
the behavior problem questionnaire (ranging from 8% to 16%) were not identified through the
comments of their mothers or teachers (Table 3).

On the sustained attention task, many children in the subgroup without problems (37%) also
did show difficulties. Attention problems seem to form a general problem for all moderate
preterm children.

5. Discussion

In this chapter was studied for how many of the 377 moderate preterm children examined at
school age, developmental problems had already been identified by parents, teachers or school
situation. The developmental problems focussed at, appeared through the children’s school
problems, placement in special schools, earlier diagnoses, or worries concerning daily
functioning as indicated by parents and teachers. For a large subgroup, one third of the
moderate preterm children studied, school problems or any developmental problem was
indeed identified. For 23% of the children a specific problem was indicated. These problems
consisted for 10% of cognitive difficulties, for 5% of social-emotional difficulties, and for 8%
of difficulties in somatic functioning. Attendance of a special school or grade retention was
found in 22% of the preterm children. More than half of the children that were identified with
a specific problem, also had a school problem. And, the other way around, for most of the
children (76%) that attended a special school, and 50% of the children that had experienced a
grade retention, also a specific problem was indicated.

For many children, the difficulties related to school functioning formed their most obvious
problem. Beside clear indicators like attendance of a special school, or grade retention, learning
problems were also often indicated by parents and teachers and described as difficulties of the
child in following the lessons at school. In addition, concentration problems were described
in this context. For some children the focus of the description of their problems was put upon
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behavioral adjustment problems. Few children actually already had a formal diagnosis like
ADHD or Dyslexia. A number of children (4%) had mainly health problems, like Asthma, or
eczema. This number is not high in view of an estimated prevalence of Asthma in 5-10% of the
Dutch population [12].

Therefore  it  is  concluded  that  most  difficulties  of  moderate  preterm  children  at  school
age are captured by an indication of school problems. Several other studies also found a
greater risk for difficulties in educational attainment. Preschool readiness testing in Flori‐
da  in  the  USA  showed  that  at  5  years  of  age,  13.6%  of  22.552  late  preterm  children
(34-37 weeks) versus 11.8% of 164.628 term born children needed special education [13].
In England, risk for not reaching a good level of overall school achievement at age 5 was
found to be 12% and 8% higher in respectively moderate preterm and late preterm chil‐
dren compared to term born peers  [14].  Children aged 5-7 years  and born late  preterm
in the UK, were also less likely to be successful in school attainment assessments [15]. In
a  Dutch  study,  small  but  significant  differences  between  moderate  preterm  and  term
groups were found regarding intelligence, attention and executive functioning at 7 years
of age, but no differences appeared for verbal memory, and visuomotor and motor skills
[16].  Effects  were  largest  in  children  with  low parental  education.  For  somewhat  older
moderate and late  preterm children in England,  aged between 8-11 years,  was reported
that they more often needed extra educational support at primary school than their term
peers, but their IQ scores were similar to those of the full term children [17].

Some other studies also looked at specific learning capacities. Concerning 9-13 year old
moderate preterm children in New York city, it was found that they had a 30-50% higher risk
of needing special education than full term children. They also had lower adjusted math and
English scores than full term children [18]. Also in Scotland, moderate preterm children were
found to have a 53% higher risk of special education needs at primary and secondary school
(< 19 years of age) compared to term born children [19]. Nomura et al. [20] studied a randomly
selected birth cohort (N=1,619) that was followed into adulthood: IQ and learning abilities
were measured in childhood and educational attainment was measured in adulthood.
Moderate prematurity was associated with lower educational attainment. In adulthood,
approximately one-fifth of the cohort had not completed high school, while one-eighth had
some college education.

Other developmental problems are also found more frequently within groups of moderate
preterm born children. Data from Danish registers of 20.934 children between 2 and 18 years
of age, showed that 37 (6,4%) of 581 preterm children, with gestational ages of 34–36 completed
weeks, had a clinically verified hyperkinetic disorder [21]. Other studies on behavior problems
showed higher scores on all Child Behavior Checklist (CBCL) scales for preschool aged
moderate preterm children compared to term born children, particularly for girls [22].

In our study on the moderate preterm children whose problems already had been indi‐
cated by parents  and teachers at  8  years,  we looked also at  outcomes of  the systematic
measures that were used in our follow up study, including the CBCL, IQ tests and meas‐
ure  of  attention  [7].  The  subgroups  of  children  with  and  without  any  problem  indeed
clearly differed on all  these measures,  as shown in Table 3.  A large,  12 point difference
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in IQ emerged to the disadvantage of the group with problems. In addition all mean to‐
tal problem scores on the CBCL as assessed by mothers and by fathers and on the TRF
reported by the teachers were more than half  a  standard deviation higher in the group
with problems. On the sustained attention task the subgroup with problems also clearly
showed more problems. Therefore, the outcome of these measures seems to validate the
worries of the parents and teachers and the school situation of most children.

In  relation  to  the  specific  domain  of  problems  within  the  subgroup  of  children  with
problems only univariate analyses showed subgroup differences. This may partly be the
result  from  statistical  power  problems.  Large  differences  in  some  mean  scores  did  ap‐
pear: e.g. a 10 point difference in IQ to the advantage of the 19 children with mainly so‐
cial  emotional  problems,  compared  to  the  39  children  with  mainly  cognitive  problems.
On a univariate level the children with mainly health problems were found to have less
behavior problems as assessed by their mothers and teachers.

A limitation of  this  study is  that  the information regarding earlier  diagnoses or worries
of  parents  and  teachers  concerning  the  children’s  development  was  acquired  through
rather indirect comments. A more systematic way of measurement, using a specific inter‐
view or questionnaire, might have revealed more, or other worries of parents and teach‐
ers in greater detail.  Nevertheless it seemed important to study this indirect information
in order to check what kind of difficulties worried parent and teachers, and if unexpect‐
ed problems would arise. No such unexpected problems were found, and it is concluded
that  the  general  protocol  used  in  the  follow up study,  that  focused upon cognitive  ca‐
pacities,  attention  and  behavior  problems,  actually  reflected  the  worries  of  the  parents
and teachers and the problems of the children.

Another limitation of this study was that the data on neonatal complications had to be collected
retrospectively from the hospital files. Nowadays, this information is collected digitally, which
may improve systematic reporting. Nevertheless, our findings concerning neonatal compli‐
cations are similar to other reports, e.g. our sample showed hypoglycemia in 13% which
compares to the 16% recently reported by Gouyon et al. [23].

In respect to neonatal outcomes, it has been found that in general infants born at 35 to 36+6
weeks (also indicated as late preterm birth) have more medical problems compared to full-
term infants [24]. In the current study, neonatal characteristics and complications of the groups
with and without problems were also compared. Regarding neonatal complications, a small
effect was found indicating that the number of children who had needed oxygen was higher
in the subgroup with problems. It could be that these early problems in oxygen supply
contributed to less optimal brain development which probably has contributed to the devel‐
opmental problems of these children. Alternatively, other subtle underlying difficulties may
have resulted in the premature birth in itself, or in difficulties adapting to extra uterine life
(e.g. need for oxygen), which also caused problems in other areas. No other neonatal compli‐
cations, like hypoglycaemia or need for phototherapy, systematically differed between the two
subgroups. Although a trend could be seen that somewhat more children of a younger
gestational age were in the subgroup with developmental problems, this was not a statistically
significant effect
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An important finding of this study may be that, despite a clear difference between the
subgroups with and without problems in the sustained attention task, still many children in
the subgroup withóut identified problems had worrisome scores on this task. Attention and
concentration problems seem to form a core problem in functioning of moderate preterm
children. Other studies also found difficulties in attention capacities of moderate preterm
children [6, 16]. Sustained selective attention difficulties have already been found to partially
mediate the relation between premature birth and developmental outcome [25].

With regard to characteristics of the children, male sex was more frequently seen in the
subgroup of moderate preterm children with problems. Many studies have reported higher
risk for preterm boys. Adverse neurodevelopmental outcomes, including moderate to severe
Cerebral Palsy, mental and psychomotor developmental indices lower than two standard
deviations below the norm, were significantly more likely in extremely low birth weight boys
than in girls [5]. In Scotland moderate preterm born boys were found to show a more than two
times higher risk of special education needs [19]. Possibly boys are more susceptible for
neonatal complications that may affect their brain development. Boys are also more often born
preterm than girls, as a 7.2% excess of males was reported for white singleton preterm births
and this effect was roughly constant for 20-37 weeks’ gestation [26]. Further research on the
influence of sex hormones on brain development, starting in the fetal period, and more
extensive study on perinatal risk factors in relation to sex of the children, is indicated.

In addition, caretaking processes may differ between boys and girls. Girls may be more
sensitive to socialization and stimulation efforts, which may also contribute to differences in
developmental outcome, especially in groups at risk. Such processes may also affect develop‐
ment and reinforce or buffer the influence of risk factors.

Another difference found between the subgroups with and without developmental problems
concerned parental education. A relationship between developmental outcome and parental
education, with more problems in children of lower educated parents, has been reported more
frequently. In the study by Cserjesi et al. [16], for instance, small but significant differences
between moderate preterm and term groups regarding intelligence, attention and executive
functioning were largest in children with low parental education. The relationship with
parental education may come about through caretaking and education processes. Parental
education however also reflects potentially important genetic and hereditary influences.
Further research regarding genetic processes in preterm children is therefore indicated too.

In the group without problems only a limited number of children that had low IQ’s or high
behavior problem scores were not identified, either through grade retention, need for a special
school or explicitly indicated worries of their parents or teachers. An important finding is that
many children showed difficulties in the sustained attention task, also in the group without
problems. This may indicate that development of attention processes is a sensitive area for all
moderate preterm children and further study in this regard is necessary. We did not find many
children who had an explicit diagnosis of ADHD, despite the difficulties in attention of many
children. Others also found many with attention difficulties, but not with a diagnosis of ADHD,
among adolescents born with very low birth weight [27]. Therefore the difficulties in attention
skills may be specific for children born with perinatal risk. Further study into specific charac‐
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teristics of attention processes in relation to perinatal risk factors needs to be done, preferably
already at a young age.

Although it is clear that relatively more very preterm children are affected by developmental
problems than moderate preterm children, as reported in the literature [5], many moderate
preterm children do show serious difficulties. Therefore, it is important to identify such
problems as soon as possible, in order to start preventive activities or treatments. Monitoring
of development of moderate preterm children in regular follow up programs is necessary.
Follow up should be done at younger ages than school age. A systematic follow up procedure
should start already in infancy and at toddler age in order to reduce the consequences wherever
possible. Development should be followed in all domains. Especially more extensive moni‐
toring should be done of attention development, as most moderate preterm children are found
to suffer from difficulties with sustained attention.
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