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Background: Children born very preterm (VP; ,32 weeks’ gestation) or with very low birth weight (VLBW,
,1500 g; hereafter called VP/VLBW) are at risk for behavioural and emotional problems during school
age and adolescence. At school entrance these problems may hamper academic functioning, but evidence
on their occurrence at this age in VP/VLBW children is lacking.
Aim: To provide information on academic functioning of VP/VLBW children and to examine the
association of behavioural and emotional problems with other developmental problems assessed by
paediatricians.
Design, setting and participants: A cohort of 431 VP/VLBW children aged 5 years (response rate 76.1%)
was compared with two large national samples of children of the same age (n = 6007, response rate
86.9%).
Outcome measures: Behavioural and emotional problems measured by the Child Behavior Checklist
(CBCL), and paediatrician assessment of other developmental domains among VP/VLBW children.
Results: The prevalence rate of a CBCL total problems score in the clinical range was higher among VP/
VLBW children than among children of the same age from the general population (13.2% v 8.7%, odds
ratio 1.60 (95% confidence interval 1.18 to 2.17)). Mean differences were largest for social and attention
problems. Moreover, they were larger in children with paediatrician-diagnosed developmental problems
at 5 years, and somewhat larger in children with severe perinatal problems.
Conclusion: At school entrance, VP/VLBW children are more likely to have behavioural and emotional
problems that are detrimental for academic functioning. Targeted and timely help is needed to support
them and their parents in overcoming these problems and in enabling them to be socially successful.

S
urvival of very preterm (VP) or very low birthweight
(VLBW; hereafter called VP/VLBW) infants has
increased considerably during the past decades.1–4

Developmental outcome varies with the age of the child,
the population studied and the definition of handicap.
Follow-up studies during the first 2 years of life indicate
that very preterm and VLBW infants are at increased risk of
chronic illnesses, especially chronic lung disease, cerebral
palsy and severe developmental delay in 10–20% of survi-
vors.3 5 6

Follow-up studies across longer intervals show that VP/
VLBW infants are at even greater risk of developmental
impairments and disabilities that may affect their academic
functioning during school age and adolescence.4 These
problems include poor motor performance, visual and
auditory impairments, and poor cognitive and behavioural
development.3–5 7–13 Problems at early school age seem to
increase during the school career. In a nationwide follow-up
study of VLBW infants in The Netherlands, attendance for
special education increased from 19% at age 9 years to 28% at
14 years.14 Similar figures have been reported for children
from Florida and Cleveland, USA.3 15

One explanation for the worsening school career of VP/
VLBW children is that they are more likely to have
behavioural and emotional problems that hamper academic
functioning. School is usually the first group setting that
requires complex social skills from children, implying that
potential mental health problems in these children will
become more pronounced at this age. However, there is very
little evidence on the occurrence of these problems among
VP/VLBW children at school entrance. A study on children

born before 30 weeks’ gestation showed that 23% of the
children had behavioural problems at age 5K years accord-
ing to their parents and 26% had problems according to their
teachers.16 Further evidence is needed to help target inter-
ventions to the groups most in need and to behavioural
problems most frequently found. The aim of this study is to
compare the prevalence rate of behavioural and emotional
problems at the age of 5 years among VP/VLBW children with
those in children of the same age in the general population,
and to assess the association of these behavioural and
emotional problems with more general developmental
problems among VP/VLBW children.

METHODS
We compared behavioural and emotional problems measured
by the Child Behavior Checklist (CBCL) for VP/VLBW
children and for two national samples of 5-year-old Dutch
children.

Population
We obtained data on 431 children, delivered before 32 weeks’
gestation or with a birth weight ,1500 g (called VP/VLBW
children), born in three regions of The Netherlands between
1992 and 1995. They represented 76.1% of all VP/VLBW
children born in these regions. Complete data were available
on 402 of these children. The mean gestational age of the
participating children was 30.2 (standard deviation (SD)
1.9) weeks and their mean birth weight was 1268 (SD 329) g.

Abbreviations: CBCL, Child Behavior Checklist; VLBW, very low birth
weight; VP/VLBW, very preterm or very low birth weight
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Of these 402 children, 258 (64.2%) were both very preterm
and VLBW, 97 (24.1%) were only very preterm and 47
(11.7%) were only VLBW. Details on this sample have been
reported by de Kleine et al.17

We further obtained data on 12 217 children from two
representative general population samples (response rate
86.9%). Both sets of data were obtained within the frame-
work of the routine preventive health assessments that are
provided regularly to all Dutch children. The first sample
related to a cross-sectional national study on children aged 4–
15 years (response rate 90.1%; n = 4480), representative of
the Dutch population.18 19 The second sample was related to
the baseline measurements of 7737 children aged 4–6 years
(response rate 85.2%) participating in a national randomised
controlled trial on improvement of the early detection of
psychosocial problems by child health physicians and nurses
(child health professionals).20 21 We restricted our analyses to
children from these samples in the same age group as the VP/
VLBW children (n = 6007)—that is, 5 years, the age of
obligatory school entrance in The Netherlands (most children
enter school at age 4 years). The local institutional review
boards concerned had approved all three studies. Written

informed consent by parents was obtained for the first study
and verbal informed consent for the other two studies.

Data and data collection
In all three samples, parents completed the CBCL before
assessment by a paediatrician or a child health physician. The
CBCL is a well-validated questionnaire on behavioural and
emotional problems over the preceding 6 months.22 23 It
contains 120 problem items on the basis of which a total
problems score can be computed. We computed eight
syndrome scales, two broad groups of syndromes designated
internalising and externalising, and a total problems score.
Internalising consists of withdrawn behaviour, somatic
complaints and anxious/depressed syndrome scales, and
externalising consists of delinquent and aggressive behaviour
syndrome scales. Children were allocated to a normal or a
clinical range of the scoring distribution based on the Dutch
normative sample.23 Cut-offs were set at the 97th centile for
the eight syndrome scales and at the 90th centile for the total
problems, and internalising and externalising scales.

Subsequently, paediatricians assessed all VP/VLBW chil-
dren regarding neurological and cognitive functioning,
language and general health in a structured way. On the
basis of the assessment, the children were categorised into
three groups: optimal (all assessment domains normal), at
risk (more detailed examination or treatment necessary) and
abnormal (abnormal in at least one domain). If for any
domain further assessment or treatment was deemed
necessary, the child was classified as having developmental
problems. Data were also obtained on severe problems in the
perinatal period among the VP/VLBW children, which had
been registered prospectively. Details have been provided by
de Kleine et al.17

Analysis
We first compared background characteristics across the
samples (ie, age, sex, family composition and size, and
maternal educational level) using the x2 test. Next, we
compared the mean scores for all CBCL scales using the t test.
We repeated these analyses with adjustment for differences
in background characteristics between the samples, using
analysis of variance and F tests. Moreover, because of the
non-normal distribution of the CBCL scores, we confirmed
the statistical tests for the crude analyses by the non-
parametric (Mann–Whitney U) test. Next, we carried out the

Figure 1 Standardised differences in mean Child Behavior Checklist
scores of very preterm or very low birthweight (VP/VLBW) children and
those of children in the general population (that form the zero x axis level
of the figure), overall and separately for children with and without
paediatrician-assessed developmental problems (age 5 years).

Table 1 Background characteristics of the very preterm or very low birthweight children
and children from the Dutch general population*

VP/VLBW cohort General population p Value

Male sex 219/402 (54.5) 3021/6007 (50.3) 0.104
5 years of age� 394/402 (98.0) 5889/6007 (98.0) 0.97
Family composition 0.21

Two-parent family 368/399 (92.2) 5577/5985 (93.2)
One-parent family 28/399 (7.0) 392/5985 (6.5)
Other 3/399 (0.8) 16/5985 (0.3)

Number of siblings 0.095
0 71/399 (17.8) 823/6004 (13.7)
1 193/399 (48.4) 3203/6004 (53.3)
2 103/399 (25.8) 1527/6004 (25.4)
>3 32/399 (8.0) 451/6004 (7.5)

Maternal educational level` 0.035
Low 19/300 (6.3) 205/5883 (3.5)
Medium 205/300 (68.3) 4109/5883 (69.8)
High 76/300 (25.3) 1569/5883 (26.7)

VP/VLBW, very preterm or very low birthweight.
*The number of children on whom data were available varied by background characteristic.
�Remaining 2% at least 4 years and 10 months.
`Low, primary school or less (maximum 8 years); medium, high school or technical and vocational training for 12–
16 years; high, technical and vocational training for .16 years (including university).
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same analysis on dichotomised scores (ie, clinical v normal),
using logistic regression. We then computed standardised
differences (mean difference/standard deviation (SD))
between the two groups to adjust for differences in means
and variability across the various CBCL scales. We also used
the t test to examine differences in the frequency of
behavioural and emotional problems between children with
and without paediatrician-assessed developmental problems;
between children who were only very preterm, only VLBW, or
both; and between children with and without severe
problems in the perinatal period (Apgar score of ,7 at 5
min, grade 3 or 4 intraventricular haemorrhage, artificial
respiration for >1 week and use of steroids for bronchopul-
monary dysplasia).17 Finally, we examined differences by sex,
also using the t test.

RESULTS
The VP/VLBW cohort and the reference samples had similar
background characteristics except for maternal educational
level, which was lower for VP/VLBW children (p,0.05;
table 1).

VP/VLBW children had higher mean scores on CBCL total
problems, on internalising and externalising problems, and
on all syndrome scales (p,0.05), except for sex problems and
anxious/depressed behaviour (table 2). Repetition of the
analyses with adjustment for background characteristics did
not affect differences in any important way (data not
shown). The Mann–Whitney U test mostly confirmed the
results of the t test (table 2).

Table 3 shows that the proportion of children scoring in the
clinical range of CBCL total problems was 13.2% among VP/
VLBW children versus 8.7% among those from the general
population (odds ratio (OR) 1.60, 95% confidence interval
(CI) 1.18 to 2.17); for the somewhat lower borderline cut-off
criterion, these figures were 22.1% v 15.0% (OR 1.61, 95% CI
1.26 to 2.05), respectively. The proportion of VP/VLBW
children scoring in the clinical range was higher also for
externalising problems but not for internalising problems.
Differences in proportions regarding separate syndrome
scales reflected those for mean scores, although some
differences did not reach statistical significance, considering
the relatively small proportions of children with a clinical
score.

Standardised differences (effect sizes) ranged from 0.08 to
0.44 (fig 1). Values for four CBCL syndromes and for
externalising and total problems were .0.2, which Cohen24

designates as small effects, which were largest for attention

and social problems. Differences were much larger for VP/
VLBW children in whom the paediatrician assessed develop-
mental problems than for the other children. Again, excesses
in problems were largest for attention and social problems,
0.70 and 0.67, respectively, which Cohen24 designates as
medium (ie .0.50) effects. Regarding the group with
paediatrician-assessed problems, the excess of problems
was larger if the paediatricians were certain of the existence
of developmental problems than if they were uncertain and
first needed additional investigation, for all CBCL syndromes
(data not shown).

Whether the children were only very preterm, only VLBW
or both had no statistically significant effect on differences in
behavioural and emotional problems, and neither had the 5-
min Apgar score. However, children who had needed
artificial ventilation for at least 1 week in the neonatal
period (n = 66) had significantly higher scores on social
(p,0.001) and attention problems (p = 0.020). Children with
grade 3 or 4 intraventricular haemorrhage (n = 19) had
higher scores on somatic complaints (p = 0.027), and
children who received corticosteroids (n = 14) had higher
mean scores for total problems (p = 0.028), and social
(p,0.001), thought (p = 0.011) and attention problems
(p = 0.014). In all cases, differences between the VP/VLBW
children without additional perinatal problems and children
from the general population sample remained statistically
significant. Moreover, differences regarding receipt of artifi-
cial ventilation, presence of intraventricular haemorrhage
and receipt of corticosteroids were much smaller than those
regarding paediatrician-assessed problems at 5 years (fig 1).

Finally, the excess of problems among VP/VLBW children
differed somewhat by sex (table 4). Among VP/VLBW boys,
this excess was slightly larger for behavioural (externalising)
type problems, but sex-related differences were statistically
significant regarding only social and attention problems.
Among girls, the excess of problems was somewhat larger for
emotional (internalising) type problems, but this sex-related
difference was statistically significant regarding only the
withdrawn behaviour on the CBCL syndrome scale.

DISCUSSION AND CONCLUSION
The results of our study using large national samples showed
that behavioural and emotional problems occur more
frequently among 5-year-old VP/VLBW children. Differences
are found in most types of problems, but are largest for social
and attention problems. Increases in the prevalence of
clinical scores are larger for behavioural than for emotional

Table 2 Mean Child Behavior Checklist scores of very preterm or very low birth weight children and children from the Dutch
general population (aged 5 years)

CBCL problems scale

VP/VLBW (n = 402)* Population (n = 6007)

Difference (95% CI) p Value�Mean SD Mean SD

Withdrawn 2.00 2.13 1.42 1.71 0.57 (0.36 to 0.79) ,0.001
Somatic complaints 1.17 1.55 0.89 1.40 0.29 (0.13 to 0.45) ,0.001
Anxious/depressed 1.69 2.29 1.47 2.26 0.22 (0.01 to 0.45) 0.062
Social problems 1.58 1.73 0.91 1.37 0.68 (0.50 to 0.85) ,0.001
Thought problems 0.65 1.16 0.33 0.83 0.32 (0.21 to 0.44) ,0.001
Attention problems 3.67 3.18 2.16 2.43 1.51 (1.19 to 1.83) ,0.001
Delinquent behaviour 1.03 1.56 0.82 1.31 0.21 (0.05 to 0.36) ,0.01
Aggressive behaviour 6.66 6.10 5.48 5.30 1.18 (0.57 to 1.80) ,0.001
Sex problems 0.24 0.66 0.18 0.59 0.05 (20.01 to 0.12) ,0.111

Total problems 22.37 16.77 17.57 15.00 4.79 (3.10 to 6.48) ,0.001
Internalising problems 4.78 4.50 3.72 4.18 1.05 (0.60 to 1.51) ,0.001
Externalising problems 7.69 7.19 6.30 6.22 1.39 (0.67 to 2.11) ,0.001

CBCL, Child Behavior Checklist; VP/VLBW, very preterm or very low birth weight.
*Data on the CBCL were missing for five children.
�Based on t tests; non-parametrical (Mann–Whitney U) tests yielded p,0.001 for all differences, except for sex problems (p = 0.063), delinquent behaviour
(p = 0.003) and anxious/depressed (p = 0.063).
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problems. Moreover, they are much larger in children with
paediatrician-assessed developmental problems and some-
what larger in children with severe neonatal problems,
especially those needing corticosteroids. For 5-year-old
children, our results confirm the findings from previous
studies on other age groups that indicated that behavioural
and emotional problems were more likely among very
preterm, VLBW or VP/VLBW children.3 4 9 11–13 25–27

The difference in mean scores of VP/VLBW children and
those of children from the general population was similar for
internalising and externalising problems, whereas most
previous studies found an excess of externalising and
attention problems.12 However, when examining clinical
scores, we also found an excess of externalising and attention
problems, but not of internalising problems. This indicates
that mean levels of internalising problems are somewhat
increased among VP/VLBW children, but that these increases
are mostly moderate (whereas they are more pronounced for
the other types of problems). At the level of specific CBCL
syndrome scales, standardised mean differences between the
two groups (fig 1) were largest for the scales designated as
attention problems, social problems, thought problems and
withdrawn (by decreasing size of standardised differences).
An explanation for the larger mean excess of internalising
problems among VP/VLBW children in our study, especially

withdrawn behaviour, may be that this behaviour becomes
especially visible when children enter school. At that
particular moment, owing to the higher prevalence of
intellectual and physical problems, a VP/VLBW child may
be shyer than average. This situation-oriented character of
emotional problems could also explain the moderate nature
of this excess that seldom reached a clinical level.

Regarding withdrawn behaviour, we found larger mean
differences between VP/VLBW children and children from the
general population for girls than for boys. Sykes et al28 and
Botting et al26 found similar sex-related differences among
older school-aged (7–8-year-old and 12-year-old) VLBW
children. However, most studies aiming at VLBW children
in these age groups found no sex-related differences.11 On the
other hand, Hack et al12 found an excess of this type of
withdrawn behaviour also among 20-year-old VLBW women
according to both parent reports and self-report, but not
among men in this age group. This can be interpreted as an
increased vulnerability for this type of problem among VLBW
women.

Regarding externalising and attention problems, most
studies have shown VLBW boys to be more susceptible to
problems than boys from the general population,12 25–27 and
our study is no exception. We found especially large
differences between VP/VLBW boys and boys from the

Table 4 Mean Child Behavior Checklist scores of very preterm or very low birthweight children and of children from the
general Dutch population, by sex (age 5 years)

Girls Boys

p Value
VP/VLBW
(n = 183)

Population
(n = 2986)

Difference
(95% CI)

VP/VLBW
(n = 219)

Population
(n = 3021)

Difference
(95% CI)

Withdrawn 2.15 1.35 0.80 (0.55 to 1.05) 1.86 1.48 0.38 (0.13 to 0.62) ,0.05*
Somatic complaints 1.22 0.89 0.33 (0.12 to 0.53) 1.15 0.89 0.26 (0.06 to 0.46)
Anxious/depressed 1.68 1.42 0.26 (0.06 to 0.58) 1.69 1.52 0.18 (20.15 to 0.50)
Social problems 1.30 0.82 0.48 (0.29 to 0.67) 1.82 0.99 0.83 (0.62 to 1.04) ,0.05�
Thought problems 0.52 0.27 0.26 (0.14 to 0.37) 0.76 0.38 0.37 (0.24 to 0.50) ,0.05�
Attention problems 2.86 1.77 1.10 (0.78 to 1.41) 4.34 2.55 1.79 (1.42 to 2.16)
Delinquent behaviour 0.81 0.67 0.14 (20.03 to 0.31) 1.21 0.97 0.24 (0.04 to 0.45)
Aggressive behaviour 5.20 4.49 0.71 (0.01 to 1.40) 7.88 6.44 1.43 (0.64 to 2.23)
Sex problems 0.13 0.13 0.00 (20.08 to 0.07) 0.33 0.23 0.10 (0.00 to 0.19)

Total problems 19.68 15.53 4.15 (2.15 to 6.15) 24.61 19.60 5.01 (2.77 to 7.26)
Internalising problems 4.96 3.61 1.35 (0.75 to 1.95) 4.63 3.84 0.79 (0.19 to 1.39)
Externalising problems 6.02 5.17 0.85 (0.04 to 1.66) 9.09 7.41 1.67 (0.73 to 2.61)

VP/VLBW, very preterm or very low birth weight.
*Differences between VP/VLBW children and those from the general population were significant (p,0.05) for girls.
�Differences between VP/VLBW children and those from the general population were significant (p,0.05) for boys.

Table 3 Prevalence rates of scores in the clinical range on Child Behavior Checklist
problems scales for very preterm or very low birthweight children and children from the
Dutch general population (aged 5 years)

CBCL problems scale
VP/VLBW
(n = 402) (%)

Population
(n = 6007) (%) OR (95% CI)

Withdrawn 8 (2.0) 70 (1.2) 1.72 (0.82 to 3.60)
Somatic complaints 15 (3.7) 120 (2.0) 1.90 (1.10 to 3.28)*
Anxious/depressed 4 (1.0) 52 (0.9) 1.15 (0.41 to 3.20)
Social problems 10 (2.5) 58 (1.0) 2.62 (1.38 to 5.16)*
Thought problems 13 (3.2) 73 (1.2) 2.72 (1.49 to 4.94)*
Attention problems 17 (4.2) 76 (1.3) 3.45 (2.02 to 5.89)*
Delinquent behaviour 11 (2.7) 63 (1.0) 2.65 (1.39 to 5.08)*
Aggressive behaviour 14 (3.5) 134 (2.2) 1.58 (0.90 to 2.77)
Sex problems 7 (1.7) 71 (1.2) 1.48 (0.68 to 3.24)

Total problems 53 (13.2) 520 (8.7) 1.60 (1.18 to 2.17)*
Internalising 28 (7.0) 398 (6.6) 1.06 (0.71 to 1.57)
Externalising 48 (11.9) 504 (8.4) 1.48 (1.08 to 2.03)*

CBCL, Child Behavior Checklist; VP/VLBW, very preterm or very low birth weight.
*Significant differences (p,0.05).
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general population regarding social and attention problems.
The process of school entrance may reinforce this well-known
effect of VP/VLBW on children, and the rather general
response of children to this process, that they become either
too active or too shy, may simply be more pronounced among
this group. School is the first setting in which children really
have to concentrate on specific tasks for long periods, and
have continuous social interaction in a large group. Nadeau et
al29 showed that a relatively isolated problem in working
memory may explain attention problems among 7-year-old
VP/VLBW children. Targeted educational assistance for VP/
VLBW children and their parents during at school entrance
might help them in overcoming such attention problems.

Regarding other types of externalising problems, such as
aggression and delinquent behaviour, we found a somewhat
higher prevalence, but not a large excess, among VP/VLBW
children for each sex. This may imply that a (very) low birth
weight is associated with problems in normal social interac-
tion with others, without leading to more general antisocial
behaviour. A second domain showing relatively numerous
problems among VP/VLBW children relates to attention and
thinking, which seem to be specifically vulnerable to the
consequences of being born with very low weight.

Overall, our results show rather general difficulties in the
domain of socioemotional development. This may indicate
that an underlying developmental problem affects several
domains, as our study also shows more behavioural and
emotional problems among VP/VLBW children with paedia-
trician-confirmed problems than among others. Another
study on extremely preterm children also found that many
children show disabilities in more than one developmental
domain.16 These problems at 5 years of age were related to
developmental outcome measures at 2 years. A study that
longitudinally followed up a group of preterm children until
10 years of age and distinguished between subgroups
according to academic problems present at 10 years showed
differences in the developmental course of these subgroups
that gradually diverged during the first 2 years.30

Interventions regarding behavioural problems may therefore
be already appropriate in toddlers.

We found smaller differences between VP/VLBW children
and those from the general population than those found by
Hille et al31 regarding extremely low birthweight (,1000 g)
Dutch children aged 8–10 years. Extremely low birthweight
children can be expected to have more developmental
damage in general. Thus, there is a dose–response relation-
ship between this general developmental damage and the
occurrence of behavioural and emotional problems, similar to
that in other developmental domains.32

Potential l imitations
Our study used large samples with high response rates, in
which data were obtained using a standardised method.
Moreover, we used the CBCL questionnaire, which has been
shown to be a valid measure for behavioural and emotional
problems.22 23 Although response rates were somewhat higher
in the population samples than in the VP/VLBW sample, even
if all non-responding VP/VLBW children had CBCL scores in
the normal range, most differences would remain statistically
significant. The reverse, a higher prevalence of problems
among non-responding VP/VLBW children, seems, however,
to be more likely.33 34 If so, differences between VP/VLBW and
normal children will be even larger than we found. Moreover,
our study may still have somewhat underestimated differ-
ences, because some VP/VLBW children may also have been
included in the population sample. Finally, our study lacked
an in-depth psychiatric interview and additional behavioural
observations that would have enabled a more specific
description of mental health problems.

Implications
The relative proportion of surviving VP/VLBW children
among all births has increased during the past decades,1 3–

5 11 and our results show that these children are 50% more
likely than children from the general population (13% v 9%)
to have CBCL problems scores in the clinical range. The
increased prevalence of problems among this group can
therefore be expected to increase the burden of mental health
morbidity among children in the community. Paediatricians
and other child health professionals working with VP/VLBW
children should thus be prepared to meet relatively many
behavioural and attention problems, and should also prepare
parents concerning this.35 Routine screenings for these
problems36 37 should be intensified among the VP/VLBW
children. Moreover, routine follow-up examinations regard-
ing different developmental domains of VP/VLBW children
should be carried out to identify potential problems as soon
as possible.

Our results further show that this higher rate of problems
continues at school age, which may imply an increased need
for additional support at school or even specialised school
services. VP/VLBW children could also be offered supportive
treatments from birth onwards to improve developmental
outcomes.35 However, results of studies conducted on the
effectiveness of the treatments so far vary,38 with decreasing
effects in the longer teem, indicating a continued need for
specific and age-appropriate assistance.39 40 The results of our
study show that better health gain may be achieved in VP/
VLBW children. This urgently requires effective programmes
that continue at least into school age, to maintain positive
long-term effects,4 29 35 paying special attention to VP/VLBW
children who have had severe difficulties in the perinatal
period.
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