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Emotional and developmental problems
in preterm children compared to full-
term children in preschool ages.
Problemas emocionales y de desarrollo en
nifos prematuros en comparacion con ninos
a término en edad preescolar

Kiymet Celik,! Yagmur Gunduz,? Nilufer Okur,® Ozgur Onder Demirtas*

Abstract

OBJECTIVE: To identify emotional, behavioral, and developmental problems in the
preschool years and compare them with full-term children.

MATERIALS AND METHODS: The study looked at preterm children who were born
before 34 weeks and were of pre-school age. The control group included full-term
children of the same age. Both groups were given the Child Behavior Checklist (CBCL)
and Ankara Developmental Screening Inventory (ADSI) tests, and the resulting differ-
ences were evaluated.

RESULTS: The study included 30 preterm and 30 term children. The CBCL total prob-
lem score was high in 30% of the preterm children, and 26% had retardation on the
ADSI. The preterm group had higher mean scores than the term group on the CBCL
internalization, withdrawal, anxiety/depression, social problems, thought problems,
and attention problems subscales. On the ADSI, the preterm group scored lower on
the language-cognitive domain and the social skills/personal care domain.
CONCLUSION: Behavioral, emotional, and developmental problems were more com-
mon in preterm infants than in term infants in the preschool years. These problems
affected about a third of all preterm infants.

KEYWORDS: preterm birth, behavioral symptoms, preschool child, term birth.

Resumen

OBJETIVO: Identificar problemas emocionales, conductuales y de desarrollo en los
afos preescolares y compararlos con los nifios nacidos a término.

MATERIALES Y METODOS: El estudio examin a nifios prematuros que nacieron antes
de las 34 semanas y estaban en edad preescolar. El grupo de control incluyé ninos
nacidos a término de la misma edad. A ambos grupos se les realizaron las pruebas
Child Behavior Checklist (CBCL) y Ankara Developmental Screening Inventory (ADSI),
y se evaluaron las diferencias resultantes.

RESULTADOS: El estudio incluyé 30 nifios prematuros y 30 nifios nacidos a término. La
puntuacion total de problemas en la CBCL fue alta en el 30% de los nifios prematuros y
el 26% presentd retraso en la ADSI. El grupo de prematuros tuvo puntuaciones medias
mds altas que el grupo de término en las subescalas de internalizacién, retraimiento,
ansiedad/depresion, problemas sociales, problemas de pensamiento y problemas de
atencién de la CBCL. En el ADSI, el grupo de prematuros obtuvo una puntuacién
mas baja en el dominio cognitivo-lingtiistico y en el dominio de habilidades sociales/
cuidado personal.
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CONCLUSION: Los problemas conductuales, emocionales y de desarrollo fueron
mads comunes en los bebés prematuros que en los bebés nacidos a término en los
anos preescolares. Estos problemas afectaron a aproximadamente un tercio de todos

los bebés prematuros.

PALABRAS CLAVE: parto prematuro, sintomas conductuales, desarrollo infantil, na-

cimiento a término.

INTRODUCTION

Prematurity is a medical condition that occurs
when a baby is born before completing 37 weeks
of gestation. The prevalence of this condition
varies from 8.7% to 13.4% in different regions.
However, it is a global issue and affects 10.6%
of infants born worldwide." Studies suggest that
children who are born prematurely are more
susceptible to emotional, behavioral, and devel-
opmental problems than those born at term.>*
It's been found that although some effects can
be observed within the first few years, neuro
behavioral and emotional problems tend to de-
velop later in school age. These problems can
have a significant impact on academic achieve-
ment, as executive deficits can affect academic
performance as well as social and adaptive be-
haviour.>® In addition, numerous studies have
shown that preterm children are more likely to
have emotional and behavioral problems than
full-term children. Common behavioral prob-
lems in preterm infants include internalizing
problems such as withdrawal, depression, and
anxiety, as well as social problems, inattention
and externalizing problems.81°

Preterm birth is also a risk factor for developmen-
tal problems. At preschool age, 15-24% of early
preterm infants (<32 weeks' GA) and 8-25% of
moderate preterm infants (32 0/7-35 6/7 weeks'

GA) have developmental problems, compared
with 4-14% of term infants (38-41 weeks' GA)."!
The aim of the study was to assess the emotional,
behavioral, and developmental problems of
preterm infants during their preschool years and
to compare them with those of full-term infants.

MATERIALS AND METHODS
Study Design, Participants, and Procedure

This study was designed as a prospective case-
control study. Preterm infants (gestational age <
34 weeks) born between 1 January 2013 and 1
January 2014 and followed up in the neonatal
intensive care unit (NICU) of Gazi Yasargil Re-
search and Training Hospital were planned to
be included in the study. Gazi Yasargil Research
and Training Hospital ethics committee approval
was obtained.

The criteria for inclusion in the study group were
1) to be born <34 gestational weeks, 2) hospital-
ized and followed up in the NICU, and 3) who
had accessible medical records of hospital stay
and whose parents or legal custodians agreed to
participate in the study.

Criteria for inclusion in the control group were. 1)

be born after 37 weeks' gestation, 2) have no his-
tory of neonatal hospitalization or chronic illness.

https://doi.org/10.18233/apm.v47i2.3112
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The study excluded patients with a history of
congenital and/or chromosomal anomalies, intra-
uterine infection, perinatal asphyxia, intracranial
hemorrhage, periventricular leukomalacia, ven-
tricular dilatation, hydrocephalus, microcephaly,
and major neurodevelopmental impairment
(cerebral palsy, hearing loss, blindness).

After obtaining ethics committee approval,
patients meeting the criteria were identified
from the hospital database and medical records
were reviewed. Week of gestation, birth weight,
sex, admission diagnosis and length of hospital
stay were examined from the patient files. After
reviewing the files, 30 patients who could be
contacted and informed about the study were
included in the study group. At the same time, 30
age and gender matched term infants who were
admitted to the paediatric outpatient clinic for
various reasons were to be included. Informed
consent was obtained from the families. It was
planned that all cases would be assessed by a
child and adolescent psychiatrist.

Evaluation Tools

The demographic characteristics of the participat-
ing children were collected using the demographic
data form developed by the researchers. The form
recorded the child's age, gender, mother’s, and
father's demographic information.

Child Behavior Checklist

The Child Behavior Checklist (CBCL) was de-
veloped to evaluate emotional and behavioral
problems in children aged between 4-18 years
based on information obtained from parents. The
questions in the scale are answered and rated
by the parents using a 3-point Likert scale. Op-
tions are scored “Not true” as “0”, “somewhat
or sometimes true” as “1” and “very true or often
true” as “2”. The scale consists of eight sub-
scales: somatic complaints, withdrawn, anxiety/
depression, thought problems, social problems,
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attention problems, delinquent behavior, and
aggression. “Internalizing problems” and “ex-
ternalizing problems.” scores are obtained in
the scale as two distinct behavioral symptom
scores. Internalizing narrow-band syndromes
are anxiety/depression, somatic problems, and
withdrawal. The externalizing narrow-band syn-
dromes are aggression and delinquent behavior.
Problems in the attentional, social, and thought
domains are not classified as either externaliz-
ing or internalizing syndromes. “Total problem
score” is obtained from the sum of subscale
scores. The analyses were performed using
CBCL T scores, which are standardized based on
age- and sex-specific normative data. According
to the CBCL manual, a T score of 65 or higher
indicates the beginning of the clinical range.

Ankara Developmental Screening Inventory

The Ankara Developmental Screening Inven-
tory (ADSI) is a standardized assessment tool
developed and normed for Turkish children
aged 0-6 years. The inventory consists of items
evaluating language-cognitive, fine motor, gross
motor, social, and self-care domains. Each item is
scored as “achieved” or “not yet achieved” based
on parental responses. Raw item responses are
converted into developmental age equivalents
(in months) using age-based normative tables.
Developmental delay is identified according to
standardized cut-off points derived from the nor-
mative data. The ADSI has demonstrated good
internal consistency (Cronbach’s alpha = 0.88)
and established concurrent and criterion validity
in previous standardization studies.'

Statistical analysis

Statistical analysis was performed using SPSS
version 22.0 (SPSS, Chicago, IL, USA). Kol-
mogorov-Smirnov and Shapiro-Wilk tests
were used to determine data distribution.
Mann-Whitney U-test was used to analyze
the continuous nonparametric variables;
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chi-squared or Fisher’s exact test was used
to compare categorical variables. Normally
distributed variables are presented as mean SD,
whereas nonparametric continuous variables
are presented as median (IQR). Categorical
variables are presented as n (%). A multivari-
able logistic regression analysis was performed
to identify the factors associated with a CBCL
total problem score greater than 65. The de-
pendent variable was the presence of a CBCL
total problem score >65 (dichotomous: yes/
no). Independent variables included group
(preterm/control), maternal age (continuous),
maternal education level (2 categories), and
breastfeeding duration (<6 months). p < 0.05
was considered statistically significant.

RESULTS

The study included 30 preterm patients
(67.7£2.9 months) and 30 term patients
(66.8+7.3 months). On average, the preterm
infants were born at 302.1 weeks and weighed
1420+305 grams at birth. In the control group,
the average gestational age of the term infants
was 38.2+1.2, and their average birth weight
was 3050245 grams The average length of hos-
pital stay for the preterm infants was 31 days,
with a range of 10-105 days. The two groups
had similar demographic characteristics, except
for the number of siblings and the duration of
breastfeeding. The preterm group had more sib-
lings, shorter breastfeeding duration and lower
maternal age (respectively p= 0.005, p<0.001,
p=0.015). However educational level were
similar in both groups.

The patients included in the study were similar
in age at enrolment and current body weight
(Table 1).

It was observed that the preterm group had
higher total problem scores when both
groups were assessed based on CBCL scores
(p=0.008).
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The mean scores of the CBCL subscales were
compared between the groups. The subscale
means scores for internalizing, withdrawn,
anxiety/depression, social problems, thought
problems, and attention problems were all higher
in the preterm group compared to the term group.
Specifically, the preterm group had a mean
score of 58.4+10.1 for internalizing (p=0.014),
58.3+9.2 for withdrawn (p=0.03), 60+7.7 for
anxiety/depression (p=0.018), 59.4+9.5 for so-
cial problems (p=0.001), 60.4+8.3 for thought
problems (p=0.004), and 58.5+10.2 for attention
problems (p=0.044) (Table 2).

According to the logistic regression analysis,
none of the variables included in the model
significantly predicted a CBCL total problem
score greater than 65. The odds ratio (OR) for
the group variable was 3.875 (95% Cl: 0.441-
34.071), indicating that children in the preterm
group had approximately 3.9 times higher risk
of behavioral problems compared to the control
group; however, this finding was not statistically
significant (p=0.222). When maternal education
level was examined, using mothers with higher
education (college graduates) as the reference
group, children of mothers without higher edu-
cation were found to have a 1.4 times greater
risk of behavioral problems (OR=1.4; p=0.74),
though this difference was also not statistically
significant. Regarding breastfeeding, children
who received breast milk were found to be 2.2
times more likely to have behavioral problems;
however, this association did not reach statisti-
cal significance either (p=0.40). In conclusion,
none of the variables included in the model were
found to be significant predictors of a CBCL total
problem score >65. The limited sample size (30
participants per group) may have affected the
statistical power of the model (Table 3).

The subscales and rates where the CBCL score
is significantly higher in preterms are shown in
Table 4. The total score was found to be high in
30% of the preterms.

https://doi.org/10.18233/apm.v47i2.3112
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Table 1. Comparison of demographic characteristics preterm and term group

Preterm group (n:30)
n(%) or mean x SD

Term group (n:30)
n(%) or mean = SD

0.54

Age (month) 67.7 £2.9 66.8 £7.3
Gender
Male 18 (60) 18 (60) 1
Female 12 (40) 12 (40)
Weight (kg) 18.8 £ 3.1 19.8 +3.4 0.26
Weight Z score -0.59 (-1.32-0.025) 0.20 (-0.08-0.80) 0.073
Maternal age (year) 31+4.8 345+5.6 0.015
Education status of the mother
Pre-high school 20 (66) 14 (46.6) 0.068
High school and beyond 10 (34) 16 (53.4)
Paternal age (year) 35.4 5.1 37+6 0.17
Education status of the father
Pre-high school 14 (46) 9 (30) 0.069
High school and beyond 16 (54) 21(70)
Number of siblings 3 (0-6) 2 (0-5) 0.005
Breastfeeding ( < 6 month) (f) 22 (73.3%) 11 (36.6%) <0.01

Table 2. The Child Behavior Checklist mean score of the preterm and term groups

Preterm group (n:30) Term group (n:30)
mean + SD mean = SD

Total problems 58.3+10.7
Internalizing scale 58.4x10.1
Externalizing scale 53.4+11.4
Withdrawn 58.3+9.2
Somatic complaints 55.5+7.5
Anxiosus/Depressed 60+7.7
Social Problems 59.4+9.5
Thought Problems 60.4+8.3
Attention Problems 58.5+10.2
Delinquent Behaviour 56+9.3
Aggressive Behaviour 56.4+9.5

The Ankara Developmental Screening Inventory
evaluation did not identify any developmental
delays in babies born at term. However, it was
observed that 26% (n=8) of preterm babies
experienced developmental delays, which ap-
peared to be a statistically significant difference
(Table 5).

50.3 +1.1 0.008
51.3£10.8 0.014
49.5+10.4 0.18
53.9+5.2 0.03
55+6.2 0.81
55.3+£6.6 0.018
52.3+3.9 0.001
54.6+6.0 0.004
54.1+4.8 0.044
54.3+6.6 0.43
53.24+5.5 0.13

A comparison of the average scores of the
preterm and term groups revealed that the
preterm group scored lower in the language
cognitive domain and the social skills/
personal care domain when compared to
the control group (p=0.032 and p=0.006,
respectively).
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Table 3. The factors affecting the Child Behavior Checklist total problem score (< 65)

Prematurity 3,88
Maternal age (year) 0.97
Maternal education level 1.4
Breastfeeding (< 6 month) 2.2

Table 4. The Child Behavior Checklist scores in the clinical
range in preterms

I T

Total problems 9 (30%)
Internalizing problems 8 (27%)
Withdrawn 6 (20%)
Anxiosus/Depressed 7 (23%)
Social Problems 10 (33%)
Thought Problems 3 (10%)
Attention Problems 7 (23%)

DiscussioN

In the study conducted to compare the emotional
and behavioral aspects of preschool age who
were born preterm and term, the results showed
that preterm babies had higher mean scores on
the CBCL total score, internalization, withdrawal,
anxiety/depression, social problems, thinking
problems and attention problems subscales
compared to term babies. The study also found
that preterm infants had lower developmental

0,44-34 0.22
0.84-1.1 0.77
0.18-10.7 0.74
0.33-15.7 0.40

scores compared to term infants, and approxi-
mately 26% of preterm infants were diagnosed
with developmental delay according to the ADSI.
Developmental delay differed in the areas of
language-cognitive and social skills/self-care,
and those born preterm had lower scores in
these areas.

Studies show that children who are born
prematurely are more likely to experience emo-
tional, behavioral and developmental problems
compared to those who are born full-term.>*
Therefore, the term “preterm behavioral phe-
notype” has been defined to include cognitive
impairments, attention deficits, socioemotional
difficulties, and internalizing problems associ-
ated with preterm birth.">'* Loe et al. examined
measures of white matter integrity to determine
potential underlying neurobiology of the preterm
behavioral phenotype. Findings showed that
mean inattention and internalizing scores were
higher in those born preterm compared to full-
term, with no significant group differences for
externalizing behavior. Results of the analyses

Table 5. Ankara Developmental Screening Inventory mean scores of preterm and term groups

Preterm group (n:30) Term group (n:30)

mean * SD mean * SD
Language-cognitive 57.8+13.3 65.5+11.3 0.032
Fine motor 61.9+10.4 64.1£12.3 0.50
Gross motor 53.7+7.7 59.6+13.3 0.57
Social skills/Self-Care 52.6+7.4 60.3+11.5 0.006
General development 60+10 66.5+10.2 0.062
Total score, n(%) 8 (26) 0 0.002

(developmental delay)

https://doi.org/10.18233/apm.v47i2.3112
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indicated that there was a significant negative
correlation between fractional anisotropy mea-
sures obtained from diffusion tensor imaging and
attention as well as internalizing problems in the
preterm group only.” Similarly, in our study,
internalizing problems, attention problems and
social problems were significantly high, consis-
tent with the preterm behavior phenotype.

A systematic review of studies on the association
between prematurity, neonatal health outcomes
and behavioral and emotional problems in
school-age children confirmed that prematurity
combined with neonatal risk factors increases the
risk of behavioral and/or emotional problems in
children.’® The results of this study showed that
emotional and/or behavioral problems in chil-
dren at different ages were related to the degree
of prematurity and birth weight.'® A study of 68
late preterm babies found that all had at least
one neurodevelopmental disorder. The study
used different scales and assessments, and the
CBCL assessment found internal problems (affec-
tive problems and social skills) in 30% of these
babies."” In a recent study, 248 moderately-late
preterm infants with an average gestational age
of 34 weeks were assessed using the CBCL. The
study found that internal problems were ob-
served in 22.2% of all patients. The study also
looked at the association between emotional
and behavioral problems and growth. The results
showed that there was no association between
growth and emotional/behavioral problems.'®
Our study, which focused on preterm patients
with an average gestational age of 30 + 2.1,
found that 30% of patients had a high internal
problem score. Additionally, this study also
found that preterm and term-born children ex-
hibited similar weight gain at assessment age.

A meta-analysis of 74 studies comparing the
cognitive, motor, behavioral and school perfor-
mance of preterm and term babies found that
preterm babies had higher scores and more
problems than term babies on behavioral as-
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sessments in primary and secondary school.
The study suggests that preterm babies had
lower scores than term babies in motor skills,
behavior, reading, mathematics, and spelling
at primary school age, and this continued to
secondary school age, except for mathematics.
The authors recommend that these children's
problems should be identified early, and their
additional needs met in order to address them
effectively.” In our study, preterm babies had
higher rates of developmental, behavioral and
emotional problems than term babies.

Early life experiences, including stress, can im-
pact the development of behavior and emotions.
These experiences are shaped by biological, so-
cial, and environmental factors, which can affect
neurodevelopmental pathways.'®' One such
factor is infant feeding practices, particularly
the duration and continuation of breastfeeding,
which has been shown to be associated with
fewer behavioral and emotional problems in
preterm infants.?°

In the preterm population, there is evidence
that both low socioeconomic status and spe-
cific biologic variables are risk factors for poor
developmental outcomes.?' Preterm infants are
at higher risk of neonatal complications such as
respiratory distress syndrome, intraventricular
hemorrhage and other health problems that can
affect their cognitive development. In preterms,
language development is delayed more than
motor or cognitive abilities in early childhood.*
In a study of risk factors for speech and language
delay/disorder, preterm birth, low birth weight,
need for neonatal intensive care, low maternal
education and having two or more siblings were
identified as risk factors when assessed using
the ADSI and The Peabody Picture Vocabulary
Test.?> We found that, despite similar maternal
education levels between the groups, preterm
infants scored significantly lower on language
cognitive assessments compared to term infants
in our study.
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This study has several limitations. First, our
sample size was small, and the sample was
based on a single hospital. Second, the design
of the study was cross-sectional. These weak-
nesses prevent the generalization of our results.
Therefore, future longitudinal studies with large
sample sizes including multiple centers will be
substantially valuable. Despite these limitations,
our findings provide considerable information
about the importance of preschool assessment for
various behavioral and developmental disorders
in preterm children.

CONCLUSIONS

Preterm birth can increase the likelihood of
behavioral, emotional, and developmental is-
sues during preschool age. These problems can
affect around one-third of preterm children. To
ensure better outcomes for these children later
in life, it's essential to conduct a comprehen-
sive evaluation of their neurodevelopmental,
behavioral, and emotional health during their
preschool years.
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