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Do healthy preterm children have behavior problems?
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Titulo: :Los nifios ptematutos saludables tienen problemas de conducta?
Resumen: Oljetivo: En este estudio, se compararan los problemas de com-
portamiento de los nifios prematuros sanos y a término. También se estu-
diard el efecto de las condiciones ambientales y neonatales en la tasa de
problemas de comportamiento, prestando especial atencion a la depresion
materna y al estrés de los padres. Estudios anteriores encontraron tasas de
prevalencia significativamente mayores de problemas totales en nifios pre-
maturos. La mayoria de estos estudios se llevaron a cabo con nifios prema-
turos menores de 32 semanas de edad gestacional. En contraste, algunos
estudios realizados con nifios moderadamente prematuros no encontraron
diferencias significativas. Método: Evaluamos 108 nifios prematuros de bajo
riesgo y 33 nifios de término completo a través del Child Behavior Che-
cklist cuando tenfan 5 afios de edad. El estrés y la depresion de sus madres
también fueron evaluados. Resultades: No se encontraron diferencias signi-
ficativas entre los grupos prematuros y los de término completo en cuanto
a la internalizacién o la externalizacién general de los problemas de con-
ducta, ni a los problemas de conducta mas especificos, como la ansiedad, la
atencion o la agresion. No se encontré ningin efecto de la edad gestacio-
nal en la tasa de problemas de conducta. En contraste, el estrés materno,
pero no la depresiéon materna, fue un fuerte predictor de problemas de
conducta. Conclusiones: Estos resultados indican que los problemas de con-
ducta no son caracteristicos de los nifios prematuros como grupo, sino so-
lo de los nifios muy o extremadamente prematuros.

Palabras clave: nifios prematuros problemas de comportamiento; facto-
res predictivos; estrés de los padres.

Abstract: Background/ Objective: In this study, the behavior problems of
healthy preterm and full-term children will be compared. The effect of en-
vironmental and neonatal conditions on the rate of behavior problems,
paying special attention to maternal depression and patental stress, will al-
so be studied.

Previous studies found significantly higher prevalence rates of total prob-
lems in preterm children. Most of these studies were carried out with pre-
term children under 32 weeks of gestational age. In contrast, some studies
carried out with moderately preterm children found no significant differ-
ence.

Method: We assessed 108 low risk preterm children and 33 full-term chil-
dren through the Child Behavior Checklist when they were 5 years-old.
Their mothers” stress and depression were also assessed.

Results: No significant difference was found between the preterm and the
full-term groups for overall internalizing or externalizing behavior prob-
lems, or for more fine-grained behavior problems such as anxiety, atten-
tion or aggression. No effect of gestational age was found on the rate of
behavior problems. In contrast maternal stress, but not maternal depres-
sion, was a strong predictor of behavior problems.

Conclusions: These results indicate that behavior problems are not charac-
teristic of preterm children as a group, but only of very or extremely pre-
term children.

Keywords: preterm children; behavior problems; predictive factors; paren-
tal stress.

Introduction

Obstetric advances in the last few decades have resulted in a
strong increase in survival rates of preterm (PT) born chil-
dren (Goldenberg, Culhane, Iams & Romero, 2008), alt-
hough some of these PT children have had to face academic,
social and developmental challenges.

Preterm children are considered to be an a# risk popula-
tion, though not all of them share the same percentage of
risk. Important differences exist among preterm children in
relation to different biomedical factors. One of these, gesta-
tional age (GA), also determines whether other factors co-
exist. Birth weight (BW) is usually strongly associated with
GA, in such a way that the shorter the GA, the lower the
BW (excepting those children small for GA). Preterm chil-
dren can be classified according to GA in 4 groups (Blen-
cowe et al., 2013; Goldenberg et al., 2008):

- Late preterm children (LPT), who have a GA of 34 to

36 weeks;

- Moderately preterm (MPT) children, with a GA be-

tween 32-33 week;
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- Very preterm (VPT) children, with a GA between 28-31
weeks; and

- Extremely preterm (EPT) children, with a GA below 28
weeks.

The risk of suffering medical complications increases as
GA and BW are lower. EPT and VPT children have a great-
er probability of being affected by them than LPT and MPT
children (Goldenberg et al., 2008). The most common medi-
cal complications affect lungs (bronchopulmonary dysplasia,
respiratory distress syndrome) and cerebrum (intraventricular
hemorrhage, periventricular leukomalacia), with important
consequences for children's development.

Previous studies, which compared behavior problems be-
tween preterm (PT) and full term (FT) children, were mostly
carried out with extremely (EPT) or very preterm (VPT)
children (or very low birth weight (VLBW) or extremely low
birth weight (ELBW) children). These studies found signifi-
cantly higher behavior problem scores in these PT children
(Delobel-Ayoub et al., 2009; Gray, Indurkhya & McCormick,
2004; Hille et al., 2001; Loe, Lee, Luna & Feldman, 2011;
Reijneveld et al., 2006; Rose, Feldman, Rose, Wallace &
McCarton, 1992; Samara, Matlow, Wolke & Grp, 2008), alt-
hough the ratios reported varied according to the behavior
problem assessed (Miller, Bowen, Gibson, Hand & Ungerer,
2001). The population of EPT or VPT children showed not
only higher behavior problem scores but also a higher per-
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centage of children above the threshold of pathology or with
clinically significant problems (Gray et al., 2004; Mansson,
Stjernqvist & Backstrom, 2014; Rose et al, 1992). The esti-
mated percentage of PT children with clinical symptoms was
approximately three times as many (Loe, Heller & Chatav,
2019) or double the norm (Arpi & Ferrari, 2013; Gray et al.,
2004; Hille et al., 2001; Hornman, de Winter, Kerstjens, Bos,
& Reijneveld, 2016; Rose et al., 1992).

From these studies with EPT or VPT children the idea
that prematurity is associated with behavior problems has
been generalized to the entire population of PT children, alt-
hough evidence exists that LPT or MPT children do not
show significant behavior problem differences when com-
pared to FT children (Gurka, LoCasale-Crouch & Blackman,
2010; Ketharanathan, Lee & de Mol, 2011). In any case the
evidence is not clear since other studies found somewhat di-
vergent results with MPT children of different ages (De
Jong, Verhoeven, Lasham, Meijssen & Van Baar, 2015; Polic
et al., 2017, Potijk, de Winter, Bos, Kerstjens and Reijneveld,
2015), and it was even found that LPT children showed
higher scores in behavior problems (externalizing problems,
aggressive and oppositional behaviors) than VPT children at
3 years of age (Shah, Robbins, Coclho and Pochlmann,
2013). The discrepancy of the results obtained with LPT
children regarding behavior problems is also remarked by
Woythaler (2019).

The inconsistencies in the rates of behavior problems
found may be due not only to wide variations in the degree
of prematurity or birth-weight, but also to other factors such
as: the existence of medical complications, the quality of the
environment and mother-child interactions in the samples
studied (Arpi & Ferrari, 2013; Cassiano, Gaspardo & Lin-
hares, 2016; Rose et al., 1992), the age of assessment (Ger-
stein, Woodman, Burnson, Cheng and Pochlmann-Tynan,
2017; Schappin, Wijnroks, Venema & Jongmans, 2018) and
the particular instrument of assessment used.

Therefore, there is a need for studies carried out with a
wide sample of PT children (not only composed of EPT or
VPT children), which control some of these confounding
factors, in order to assess the real effect of GA. This is the
main intention of the present study.

Multiple factors have emerged as potential predictors of
behavior problems in PT children. The first one is gestation-
al age (GA). Although those children with lower GA tend to
have higher scores in the instruments assessing behavioral
problems, different review studies show that GA is not a
predictor of behavioral problems (Arpi & Ferrary, 2013; Cas-
siano et al., 2016). Other empirical cross-sectional (Cassiano,
Gaspardo, Faciroli, Martinez and Linhares, 2017; Cassiano,
Provenzi, Linhares, Gaspardo & Montirosso, 2018) or longi-
tudinal studies (Gerstein et al., 2017; Santos, Barros, Munhoz
and Matijasevich, 2017) found no significant effect of GA on
behavior problems for PT children at different ages (in a
range between 16 months up to 11 years of age).

Evidence in favor of gender effect is not clear at all, and
the impression is that differences may increment with age.
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For instance, Cosentino-Rocha, Klein and Martins-Linhares,
(2014) did not find gender differences in behavior problems
at 18-36 months of age. In a large-scale study with 1074 ex-
tremely preterm children, Lowe et al. (2019) found that
CBCL scores were similar for girls and boys (mean age 24
months) with the exception of the pervasive developmental
problem scale where girls scored significantly lower. Samara
and colleagues (2008), however, found that, studying pre-
school age children, internalizing problems are more highly
associated with girls and externalizing problems with boys;
Potijk et al. (2015) found that co-occurrence of developmen-
tal and behavioral problems was much more common
among boys than among gitls. In addition, Vederhus et al.
(2015) found that there was an improvement of behavioral
problems from childhood (10 years of age) to adulthood (18
years of age) in EPT boys, but not in gitls.

The effect of medical neonatal problems on behavior dif-
ficulties in PT children is far from being well established. In
a recent review of the papers published between 2009 and
2014 on the relationships between clinical neonatal variables
(such as intraventricular hemorrhage, periventricular leuko-
malacia or bronchopulmonary dysplasia) and behavioral and
emotional problems in children born preterm, Cassiano et al.
(2016) concluded that prematurity combined with neonatal
risk factors increased the risk of behavioral and/or emotion-
al problems. In contrast, some studies reported that GA or
medical factors did not predict behavior difficulties (T scores
in the CBCL higher than 63) between 6 and 8 years of age
(Rose et al., 1992; Miller et al., 2001).

Low parental stress seems to be a protective factor,
which moderates the existence of behavioral problems in PT
children (Arpi & Ferrari, 2013; Cassiano et al., 2016) and the
decrease in externalizing problems over a 1-year period in
PT preschoolers who already had behavior problems
(Schappin et al., 2018). In contrast, high parental stress or
maternal distress (a composite of maternal stress and depres-
sion) is associated to later appearance of behavioral difficul-
ties in PT children (Gray et al., 2004; Miceli, Goeke-Morey,
Whitman, Kolberg, Miller-Loncar and White, 2000; Miller et
al., 2001; Rose at al., 1992). In this connection, the level of
stress of the mothers of VPT children seems to increase as
they grow, as compared to the mothers of FT' children
(Gray, Edwards, O’Callahan & Cuskelly, 2012; Gray, Ed-
wards, O’Callahan, Cuskelly & Gibbons 2013), which may be
a reason why PT children could show higher levels of behav-
ioral problems than FT children at preschool and school age.

Socio-economic characteristics of the families (SES)
(families with lower income, lower maternal education, early
motherhood...) were found to be related to total as well as
to externalizing and internalizing behavioral problems of PT
children in different studies (Cassiano et al., 2018; de Laat,
Essink-Bot, van Wassenaer-Leemhuis & Vrijkotte, 2016;
Monte Cassiano, Gaspardo, Bucker Furini, Martinez, & Mar-
tins Linhares, 2016, Rose et al., 1992; Santos et al, 2017,
Schappin et al., 2018). Maternal education, however, (an in-
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dex often used to compute SES) was not found to have any
significant effect on behavioral problems (Miller et al., 2001).

The aim of this study is to compare the rate of behavioral
problems between a sample of low risk PT children (GA
range: 25-360) and a sample of full-term (FT) children. The
influence of environmental and neonatal conditions on the
rate of behavioral problems will also be studied, with special
attention to parenting stress and maternal depression.

The hypotheses of the study are: 1) no differences will be
found between the FT and PT groups in the rate of behavior
problems or maternal depression and stress given the low
risk condition of the PR group; 2) maternal stress and de-
pression will have a predictive role on internalizing, external-
izing and total behavior problems, and maternal education
will have a significant although less important effect; 3) ges-
tational age will not have any significant predictive role on
behavior problems, nor will gender.

Method

Participants

The participants of this study were 108 low risk PT chil-
dren and 33 FT children of 5 years of age.

The PT group had a mean GA (and SD) of 32.62 (2.41)
weeks, a mean birth weight (BW) of 1721.70 grams (435.36),
and a mean Apgar score (first minute) of 7.94 (1.30).

The FT group had a mean GA of 39.70 (1.48) weeks, a
mean BW of 3373.83 grams (433.09), and a mean Apgar
score of 8.13 (1.20).

To select the PT sample, a series of exclusion criteria
were established. These included: cerebral palsy, periventric-
ular leukomalacia, intraventricular hemorrhage (>grade II),
hydrocephalus, genetic malformations, chromosome syn-
dromes, metabolic syndromes associated to mental retarda-
tion, severe motor or sensorial impairments and Apgar score
lower than 6 at 5 minutes in preterm children.

Therefore, this sample of PT children may be considered
as low risk.

As Table 1 shows, the FT and the PT groups were com-
parable in terms of maternal education (y? (2) = 3.945, p =
.139) and gender distribution (y? (1) = .000, p = .997): 52.3%
and 51% of PT and FT children respectively were of mascu-
line gender.

Table 1. Distribution of the groups by maternal education.

Maternal  1: Basic 2: High school, 3: University Total

Education Technical education

FT 22 (14.66%) 75 (50%) 53 (35.33%) 150

PT 13 (26.53%) 19 (38.77%) 17 (34.69%) 49

Total 35 94 70 199
Instruments

The following assessment instruments were administered
when the children were 5 years old (+ 1 month).
The Child Bebavior Checklist (CBCL) (Achembach &

Rescotla, 2000) for children aged 1'/2-5 was administered to
the participants' mothers. The CBCL is the most widely used
instrument to assess behavior problems in previous studies
(Cassiano et al, 2016).
The CBCL consists of 99 items plus an open question.
The items are integrated in 7 empirically based scales. These
scales merge into two big syndrome scales: Internalizing
Problems and Externalizing Problems, which, in turn, give a
Total Problems score.
A. Internalizing Problems:
1. Emotional reactive
2. Anxious/Depressed
3. Somatic complaints
4. Withdrawal

B. Externalizing Problems
6. Attention problems
7. Aggressive behavior

There are also two residual scores: 5. Sleep problems and
Other problems, which are not included in the two former
syndrome scales. The Total Problems score consists of the
sum of the seven aforementioned empirically based scales
(plus other problems).

The Parenting Stress Index - Short Form (PSI-SF) (Abidin,
1995; Diaz-Herrero, Lépez-Pina, Pérez-Loépez, Brito & Mar-
tinez-Fuentes, 2011) is a questionnaire comprising 36 items
that parents must respond to on a 5-point Likert-type scale.
It attempts to evaluate stress experienced during parenting.
There are three subscales:

1. Parental Distress: the distress a parent is experiencing

in his/her role as a parent.

2. Parent-Child Dysfunctional Interaction: the parent's per-
ception that his or her child does not meet expecta-
tions, and interactions with the child are not reinforc-
ing him/her as a patent.

3. Difficult Child: the child is perceived as difficult to
manage because of problems in self-regulatory pro-
cesses.

The total stress index (used in this paper) is the sum of
the three subscales and provides an indication of the overall
level of parenting stress.

The Maternal Depression Scale (CES-D; Radloff, 1977) is a
questionnaire with 20 items that mothers must respond to on
a 4-point Likert-type scale, which evaluates the existence of
depressive traits in the mothers of the children studied. A
score of over 16 is considered to indicate depressive traits.

In addition, socio-demographic and health data were
gathered through an interview with the mothers shortly after
the children’s birth, and again when the children were 4 years
old. Among the information collected were data on maternal
and paternal educational level and profession, mother’s age
at birth, problems during pregnancy, consumption of tobac-
co by mothers, child’s Apgar score, birth weight, child’s
medical problems, use of medication, length of stay at NICU
(neonatal intensive care unit), day care attendance, data on
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the development of autonomy (sphincter control, dress-
ing...), composition of the family, etc.

Analyses performed

One-way ANOVA analyses were performed to compare
the results of the PT and the FT groups in the CBCL direct
scores, as well as in the PSI-SF and the CES-D scales.

In order to check if pathology levels were more frequent
in PT than in FT children, the PT and FT children were
sorted into two groups according to the T score obtained in
the CBCL: group 1) non-pathelogy group: those children with a
T score lower than 64, and 2) pathology group those children
with a T score of 64 or above. Pearson's Chi squared anal-
yses were performed on the distribution of the two groups
of PT and FT children within these two groups of pathology
and non-pathology.

Finally, linear regression analyses were performed to as-
sess the possible effect of predictive factors. The Dependent
variables were in turn: Internalizing problems, Externalizing
problems, and Total problems. The predictors were tested in
two models. Model 1 included gender, gestational age, and
maternal education; and Model 2 included gender, gestation-
al age (in weeks), maternal education, parental stress total
score, and maternal depression scote.

Procedure

The mothers of the children filled in the Child Behavior
Checklist (CBCL) 125 years (Achembach & Rescotla,
2000) when the children were 5 years old.

The mothers also filled in the Parenting Stress Index-
Short Form (Abidin, 1995, Diaz-Herrero et al., 2011), and
the CES-D (Radloff, 1977) at this same time. The interview
with the mothers took place when the children were new-
born and 4 years of age.

Previous informed consent was obtained from the moth-
ers. The research was approved by the Ethics Committee of
the University of Santiago de Compostela and was per-
formed in accordance with the Helsinki Declaration.

Results

1) The comparison of the raw scores obtained by the PT and
the FT groups in the CES-D and the PSI-SF are shown in
Table 2, and they cleatly point to the inexistence of signifi-
cant differences between groups. Therefore, it is possible to
affirm that the mothers of the PT and the FT children did
not differ in the stress or the depression traits they had.

Table 2. Mean score (SD) and comparisons between groups in the PSI-SF, the CES-D, and the CBCL scales.

Preterm Full-term F Signific. df
PSI-SF 64.67 (14.72) 67.42 (13.87 .893 .346 131
CES-D 9.10 (6.32) 10.73 (8.81) 1.238 268 122
CBCL-Total problems 32.12 (32.33) 32.33 (16.86) .004 950 140
Externalizing problems 11.37 (6.47) 10.73 (5.62) 264 .608 140
Internalizing problems 8.38 (6.16) 9.27 (6.25) .528 469 140
Emotional reactivity 1.81 (2.08) 2.09 (2.20) 454 501 140
Anxiety / Depression 2.90 (2.20) 3.33 (2.14) .997 .320 140
Somatic complaints 2.01 (2.08) 2.36 (2.07) 732 394 140
Introverted 1.66 (1.77) 1.48 (1.54) 254 615 140
Sleep 3.02 (2.80) 3.03 (2.73) .000 983 140
Attention 2.64 (1.92) 3.06 (1.74) 1.268 262 140
Aggressive 8.73 (5.26) 7.67 (4.49) 1.104 .295 140

The comparison of the results obtained by the PT and
the FT groups in the CBCL indicates that there were no sig-
nificant differences in the scores of the Internalizing and Ex-
ternalizing problems or in the Total Problems score of the
CBCL. Nor were any differences found for more fine-
grained behavior problems such as attention problems, ag-
gressive problems, anxiety or withdrawal (see also Table 2
lower part). The mean scores obtained correspond to medi-
um T scores between 48 to 53 and percentiles between 38
and 62.

2) The distribution of the PT and the FT groups into the
2 (non-pathology | pathology) groups appears in Table 3. The
Chi squared analysis indicates that there is no significant dif-
ference between the two groups in total CBCL problems (y?
(1) = .012, p = .913), internalizing problems (}? (1) = .019,
p= .891) or externalizing problems (y? (1) = .937, p = .333).
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In general terms, the percentage of clinical problems in the
two samples of FT and PT children is low (below 10% in all
cases), and a higher incidence of internalizing problems is
observed for the two groups (see Table 3).

Table 3. Distribution of the PT and FT samples into the non-pathology
and the pathology groups.

Non-Pathology (T<64) Pathology (T>64) Total
Total problems

PT 102 (94.45%) 6 (5.55%) 108
FT 31 (93.94%) 2 (6.06%) 33
Externalizing

PT 105 (97.23%) 3 (2.77%) 108
FT 33 (100%) 0 (0%) 33
Internalizing

PT 99 (91.67%) 9 (8.33%) 108
FT 30 (90.91%) 3 (9.09%) 33
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3) The results of the Regression analyses (Tables 4, 5 and
6) indicate that the variables introduced in Model 1 (gender,
gestational age, and maternal education) have a minor, not
significant, effect on behavior problems. The introduction of
parental stress and maternal depression in Model 2 increases
the variance explained (change in R?) 32.3%, 23.6%, and
29.7% for Total Problems, Internalizing and Externalizing

Table 4. Regression analysis: Predictors of CBCL Total behavior problems.

401

problems, respectively. Therefore Model 2 has a highly
(p<.001) significant effect on the variance of the dependent
variables. In all cases, parental stress always has a highly sig-
nificant (p<.001) single effect (standardized ). In contrast,
maternal depression has no significant effect on the variance
of the dependent variables.

Predictors Standardized § Sign. R2  ChangeinR2  Changein F  Significance Change in F F df p
Model 1 043 .043 1.738 163 1.738 3,117 .163
Gender -.017 .851

GA .027 767

Maternal ed. -201 .030

Model 2 366 .323 29.271 <.001 13.255 5,115 <.001
Gender -.103 176

GA .017 .823

Maternal ed. -137 077

Parental stress .540 .000

Maternal depr. .086 .297

Table 5. Regression analysis: Predictors of CBCL Internalizing problems.

Predictors Standardized §  Sign. R?  ChangeinR?  Changein F Significance Change in F F daf p
Model 1 052 052 2.151 .098 2151 3,117 .098
Gender -012 .894

GA .032 726

Maternal ed. -222 .016

Model 2 .289 .236 19.119 <.001 9.338 5,115 <.001
Gender -.087 279

GA .023 776

Maternal ed. -.161 .049

Parental stress 443 .000

Maternal depr. 110 209

Table 6. Regression analysis: Predictors of CBCL Externalizing problems.

Predictors Standardized B Sign. R2?  ChangeinR?>  Change in F Significance Change in F F daf P
Model 1 .040 .040 1.608 191 1.608 3,117 .191
Gender .006 945

GA .038 .678

Maternal ed. -.190 .039

Model 2 337 297 25.762 <.001 11.678 5,15 <.001
Gender -071 .360

GA .029 704

Maternal ed. -.144 .068

Parental stress .555 <.001

Maternal depr. -.007 932

In general terms, the variables introduced in Model 1 do
not have an effect on the variance explained with the excep-
tion of maternal education, which has a significant effect on
Total, Internalizing and Externalizing problems (see stand-
ardized @ significance). The effect of maternal education
does not reach significant values when parental stress and
maternal depression atre introduced in Model 2, with the ex-
ception of the effect for Internalizing problems (p=.049).
Importantly, gestational age does not have a significant effect
on any of the CBCL measures, and, therefore, does not seem

to have any effect on the existence of behavior problems.
Nor does gender have an effect.

Discussion

The comparisons of the results obtained by the two groups
in the variables assessed indicate that there was no significant
difference between the stress scores of the mothers of the
PT and FT children. This result contrasts with other studies
which found higher stress levels in the mothers of PT or
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high-risk children around 10 months of age (Solis & Abidin,
1991; Gray et al., 2013). It is necessary to bear in mind that
our participants were assessed at 5 years of age. Mean raw
scores obtained by the mothers of the PT and the FT chil-
dren correspond to percentiles 35 and 45 in the PSI-SF, re-
spectively, which point to slightly below average stress levels.

No differences were found between groups in maternal
depression, the same as results in other studies have also
shown with mothers of PT babies (Gray et al., 2012, 2013).
No indication of depressive traits is derived from the mean
scores obtained by the mothers of the two groups.

In the present study no significant differences were
found between the PT and the FT groups in any of the
measures taken with the CBCL: Total problems scores, in-
ternalizing or externalizing problems. Nor were differences
found in more specific measures. The present results are in
sharp contrast with the results found in most studies carried
out with EPT or VPT children (Arpi & Ferrari, 2013; Cassi-
ano et al.,, 2016) or MPT or LPT children (De Jong et al,,
2015; Hille et al., 2001; Potijk et al., 2015; Shah et al., 2013).
The results we found coincide, however, with those carried
out with LPT or MPT children by Gurka et al. (2010), by
Ketharanathan et al. (2011), or with a general sample of
healthy PT children (Santos et al., 2017), and seem to indi-
cate that when PT children do not have biomedical compli-
cations, they do not show more behavioral problems than
FT children.

In relation to the incidence of clinically relevant behavior
problems, the results found for internalizing, externalizing or
total problems were very similar for the FT and the PT
groups, and always below 10%. There were more children
with scores above the cut off for pathology in internalizing
problems in both groups of children. In any case, we could
not confirm that behavior problems were three times as
many (Loe, Heller & Chatav, 2019) or double the percentage
in PT children than in FT children (Arpi & Ferrari, 2013;
Gray et al.,, 2004; Hille et al.,, 2001; Hornman et al., 2016;
Rose et al., 1992).

In relation to the factors predicting behavior problems,
maternal education was the only variable of Model 1 which
had a significant effect on total behavior problems, internal-
izing and externalizing behavior problems at 5 years of age.
The lower the maternal level of studies, the higher the scores
in behavior problems. In any case the effect of the three var-
iables of Model 1 (gestational age, gender and maternal edu-
cation) on behavior problems was low (4% or 5 % of vari-
ance explained). Therefore, our results are in line with other
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