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Abstract

Advances in obstetric and neonatal care have decreased preterm mortality rates. But
neurodevelopmental problems have increased in survivors, especially in extremely preterm infants.
Preterm infants have greater risk of neurodevelopmental disabilities compared to full-term infants.
Common long-term adverse outcomes after extreme prematurity include intellectual disability and
cerebral palsy. Moderately preterm children have more scholastic problems, more cognitive
difficulties and increased behavioural problems compared with term-born children. Multi-faceted
early developmental interventions are essential to prevent the high rate of neurodevelopmental
problems in preterm children. Early parent-training intervention is associated with better outcomes
in preterm children, especially for domains related to language and socio-emotional functioning.
Early developmental interventions given to preterm infants have long-lasting positive effects on
improving physical well-being and quality of life.
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birth; neurodevelopmental outcome.

Introduction

Improvements in technology in the neonatal intensive care unit in recent decades, have led to
survival of even extremely preterm infants [1,2]. Rates of survival of preterm children born at 22 to
34 weeks' gestation have increased during the past two decades, but these children remain at high
risk of neurodevelopmental problems [3]. Preterm infants have greater risk for neurodevelopmental
disabilities compared to full term infants [4]. Although advances in obstetric and neonatal care have
decreased preterm mortality rates, neurodevelopmental disabilities have increased in survivors,
especially in extremely preterm infants born at <25 weeks' gestation. Better understanding of the
prevalence and patterns of neurodevelopmental problems in preterm children is important for patient
care, family guidance and future research. Instituting early intervention programs, lead to brighter
futures and improve neurodevelopmental outcome of preterm infants [5]. Early diagnosis of
neurodevelopmental problem is very important in order to provide appropriate early developmental
interventions for preterm infants.

Neurodevelopmental Outcomes following Preterm Birth

There is increased risk of adverse neurodevelopmental outcome for preterm very low birth weight
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infants [6]. Common long-term adverse outcomes after extreme prematurity include intellectual
disability (5% to 36%) and cerebral palsy (9% to 18%). Preterm infants born at 22-24 weeks
gestational age and infants with neonatal morbidity, are at highest risk for cerebral palsy [7]. In the
study assessing the neurodevelopmental outcome at 2 years for preterm children born at 22 to 34
weeks' gestation, it was found that, the overall rate of cerebral palsy at 24-26 weeks, 27-31 weeks
and 32-34 weeks gestation was 6.9%, 4.3%, and 1.0% respectively [3].

Children born preterm are vulnerable for socio-emotional difficulties, which can lead to the
development of behavioral and emotional problems in adolescence. Preterm children are less
accurate in detecting positive emotional expressions compared to full-term children. The early
difficulties in decoding emotional signals from faces may cause emotional regulation problems [8].

Milder degrees of disability involving cognition, behavior, and learning are increasingly seen among
older preterm children [5]. Higher prevalence of scholastic problems, more behavior problems and
lower cognitive functioning are found in moderate and late preterm born children compared with full
term peers [9].

The most frequent adverse neurodevelopmental outcome, for preterm extremely low birth weight
infants was cognitive impairment (8.52%) [10]. The intelligence quotient scores of very preterm
children are significantly lower than full-term peers. They have problems in non-verbal reasoning
and information processing. Very preterm children are also at risk for behavioral, attentional, and
social problems. These children also have an increased risk for attention-deficit/ hyperactivity
disorder [11]. Parents of very preterm children reported twofold higher prevalence for
hyperactivity/inattention, emotional symptoms, and peer problems compared with term children.
Behavioral problems were significantly higher among very preterm children. There was associated
low cognitive performance and developmental delay [12].

Moderately preterm children have more school problems, more cognitive difficulties, more
attention-deficit/hyperactivity disorder characteristics and increased behavioral problems compared
with term-born children. Early identification and monitoring of precursors of these problems at
young age is essential for prevention [13]. Parents of children who were born preterm reported
worse quality of life.

The main risk factors associated with worse quality of life in preterm children included congenital
malformations, mechanical ventilation, and cognitive impairments [14]. Health-related quality of life
of children born very preterm is impaired by complications of preterm birth [15].

Importance of Early Developmental Interventions

Early developmental interventions after preterm birth have positive influence on child development
[16]. Interventions are necessary to enhance early development of infants born very preterm [17,18].
Multi-faceted early developmental interventions are urgently needed to prevent the high rate of
neurodevelopmental problems in very preterm children [19].

There are several early developmental intervention programs involving parents of preterm babies.
The interventions having home and facility-based components have maximum positive impact [20].
Continuous and global early intervention programs involving parents at home is better than the
standard care, for very preterm infants [21].

Early interventions that enhance the parenting capacity have the greatest potential to improve
developmental outcomes in children [22]. Parenting is very important to enhance healthy
development of at-risk preterm infants. Very early parenting intervention is associated with better
psychomotor outcomes in preterm children, especially for domains related to language and socio-
emotional functioning [23].
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Early developmental intervention programs have positive effect on cognitive and motor outcomes
during infancy and the cognitive benefits persist into preschool age [24]. Early developmental
interventions given to preterm infants have long-lasting positive effects on improving physical well-
being. Early intervention influences positively the quality of life as reported by parents of
prematurely born children [25].

Preterm infants who received early developmental interventions had lower levels of negative
emotionality at 2, 3, 5, and 7 years [26]. In the randomized controlled trial to examine the
effectiveness of an intervention at corrected ages of 3 and 5 years for children with birth weights of
<2000 g, improved cognitive outcomes was reported at corrected age of 5 years [27]. At 9 years of
age, the early intervention group of preterm born children had less attentional problems, better
scholastic performance and better quality of life compared to preterm control group [28].

Conclusions

Preterm infants are at higher risk for adverse neurodevelopmental outcomes. Preterm birth is
associated with motor, intellectual, behavioral, and scholastic problems in children. Neonatal care
for preterm babies should include the implementation of early interventions with most positive
impact. Preterm infants should be monitored for developmental delay. An integrated program of
early developmental interventions involving parents of preterm infants should be developed. These
early interventions will help preterm infants to achieve their greatest potential. Early parental
stimulation will lead to improvement of cognition and motor skills of preterm infants. Parent
mediated early interventions to improve the neurodevelopmental outcome, are essential for
enhancing the overall functioning and quality of life of preterm children.
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