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The very premature newborn: difficulties in the school
Los recién nacidos muy prematuros: dificultades en la escuela
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ABSTRACT:

Introduction: Premature birth implicitly involves a situation of immaturity that affects all the anatomical
and functional systems of the newborn, a condition of special vulnerability, with a frequent association
with other pathologies and / or alterations in child development.

Objetive: To know the difficulties in school that children born very premature can present

Material and Methods: Bibliographic review in databases such as Pubmed, Medline, Scielo, Cochrane;
selecting scientific articles in both Spanish and English for the last 10 years.

Results: Children born very premature and / or with low birth weight, have a higher risk of presenting
difficulties that may impair their proper development in childhood and adolescence. Some of the needs
evidenced at the motor level are simple motor delay and cerebral palsy; at sensory-cognitive level, there
were learning problems and major sensory alterations; and at a social-emotional level, there are
behavioral disorders such as hyperactivity and emotional disorders such as depression, somatic
complaints, fears and phobias.

Conclusions: Health professionals, education and families must know the risk presented by large
premature children to present difficulties and / or alterations that may interfere with school life, in order
to work together in the prevention of such difficulties with a early intervention. Nursing care must go far
beyond the acute situation of the newborn, being a promoter of health in all stages of the child's life.

Keywords: prematurity, neurodevelopmental alterations, difficulties in childhood, prematurity in school
age.

RESUMEN:

Introduccioén: El nacimiento prematuro lleva implicito una situacion de inmadurez que afecta a todos
los sistemas anatomicos y funcionales del recién nacido, condicién de especial vulnerabilidad, con una
frecuente asociacion con otras patologias y/o alteraciones del desarrollo infantil.

Objetivo: Conocer las dificultades en la escuela que pueden presentar los nifios y niflas nacidos muy
prematuros.

Material y Métodos: Revisién bibliografica en bases de datos como Pubmed, Medline, Scielo,
Cochrane; seleccionando articulos cientificos tanto en espafiol como en inglés de los ultimos 10 afios.
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Resultados: Los nifios y las nifias que nacen muy prematuros y/o con bajo peso al nacer, tienen un
mayor riesgo de presentar dificultades que pueden perjudicar su correcto desarrollo en la infancia y la
adolescencia. Algunas de las necesidades evidenciadas a nivel motor son el retraso motor simple y la
paralisis cerebral; a nivel sensorio-cognitivo, fueron los problemas de aprendizaje y alteraciones
sensoriales mayores; y a nivel socioemocional, se evidencian trastornos comportamentales como es la
hiperactividad y trastornos emocionales como son la depresion, quejas somaticas, temores y fobias.
Conclusiones: Los profesionales de salud, de la educacion y las familias, deben conocer el riesgo que
presentan los grandes prematuros de presentar dificultades y/o alteraciones que pueden interferir en la
vida escolar, con el fin de trabajar conjuntamente en la prevencion de dichas dificultades con una
intervencion temprana. El cuidado de enfermeria debe ir mucho més alla de la situacién aguda del
recién nacido, siendo agente promotor de salud en todas las etapas de la vida del nifio/a.

Palabras clave: prematuridad, alteraciones neurodesarrollo, dificultades en la infancia, prematuridad
en la edad escolar.

INTRODUCTION

When the fetus reaches the end of gestation, the growth and development of its brain
takes place in the context of the protection offered by the mother through the uterine
environment, where temperature, nutrition and other regulatory systems are constantly
provided. The preterm newborn, on the other hand, must face this brain growth in the
environment offered by the Intensive Care Unit, completely different from the uterine
environment, being the convincing evidence that it causes a sensory overload that
negatively impacts the developing neurological system @,

Prematurity is one of the most prevalent health problems among children in developed
countries. Between 8 and 10% of births occur before 37 weeks of gestation and
account for 75% of perinatal mortality and 50% of childhood disability .

So much so that among survivors, up to 10% subsequently develop major neurological
and sensory impairments, including spastic motor impairments, mental retardation,
cerebral palsy ®, visual or auditory impairment ?, and 50% to 60%, cognitive,
behavioral, and learning disabilities .

Early detection of developmental anomalies allows for early intervention that can
favourably modify the future of the child suffering from them and improve his or her
social and family adaptation ©.

In our study we try to know which are the alterations that can develop the children who
were born very prematurely, with the purpose that all the professionals and the family
that are in the environment of the child, know these alterations to be able to detect
them in an early way and to initiate all the pertinent mechanisms to offer an early
intervention that diminishes and/or eliminates the possible difficulties that can develop
in the school, and therefore, in his life until the adulthood.

The specific objectives of the study are to know and describe the development of
alterations in the following areas involved in school life:

- Alterations and/or difficulties at motor level.
- Alterations and/or difficulties at the sensory-cognitive level.
- Alterations and/or difficulties at a social-emotional and behavioural level.

Enfermeria Global



MATERIAL AND METHODS

A bibliographic review was carried out through databases such as Pubmed, Medline,
Scielo, Cuiden and Cochrane; selecting those studies with relevant scientific evidence,
both in Spanish and English, published in the last 10 years.

As fundamental pillars in the adequate development of the child and the premature girl
in the school age, we consider fundamental areas the motor, as area of the integral
development of the individual; the sensorio-cognitiva, necessary for the learning of the
person; and the socioemotional and behavioral, as basic area in the capacity to
establish social relations and to live in community.

From the articles reviewed, those were selected whose object of study was developed
from the first month of corrected age to the adolescence of very preterm infants. At the
motor level, "motor development AND premature” was used as concepts to search for
articles; at the sensory-cognitive level the concepts of "sensory development AND
premature” and "cognitive development AND premature” were used; finally, at the
social-emotional and behavioural level "social AND emotional development AND
premature” and "behaviors AND premature" were used.

The articles selected in our review were those shown in the table below:

Table I. Items selected for review with their main results. Own elaboration

TYPE OF
AUTHORS SSI-BFSEC\:(TS ALTERATIONS OF
AND YEAR | PLACE AND AGE NEURODEVELOPMENT IN
CORRECTE CHILDHOOD. MAIN RESULTS
D
Coholrggtudy. Motor disturbances in the neonatal
Spittle et al : period were evaluated as a predictor
Australia | premature . i :
(2016) of severity of motor impairment at 5
(<30 sg). 5
years.
years.
More than half (54.4%) of those with
CP had been born prematurely, with
| Cohort study. | " atio being higher when the
Demesi et al 206 children . :
Europe ) gestational age at birth was lower
(2016) with cerebral , : .
(p<0.001). Bilateral spastic paralysis
palsy
was the most frequent among
preterm infants.
Systematic
Fuentefria review. 23
N ' . articles In the period of 6 to 18 months of
Silveira 'y Latin .
i . premature corrected age, a gross engine
Procianoy | America )
follow-up of 6 performance is observed lower.
(2017)
to 18 months
of CD
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At 18 months CD significant

oLboSré%gﬁgnna;l differences in gross (p<0.001) and
S4 v De study. 30 fine (p<0.001) motor development
Ca);tro Latin rem);ture and functional skills were found
(2012) America (F)28-32 sq) compared to term infants. They
9. comment on the possibility of
12-18 months | . . )
cD increased risk due to environmental
factors.

Maqai Cross- Children born prematurely had
Ma a?h%i,es sectional worse motor performance, with 29%
Cagm oS ' Latin study. 124 | having a motor coordination disorder

Bouga day America premature compared to those born at term.
<34 sQ). 4 Low socioeconomic status is

(2014) . : ) .

years associated with greater impairment.
Meta-
analysis.
Deézz/ let, regrggfure Premature birth and/or low birth
Aarnou d’se y| Europe P (<32 sg weight is associated with lower
Oosterlaand and/or with motor developmgnt values
(2009) <1500 gr). Up throughout childhood.
to 16 years of
age.
Schmidt, Cohort study The development of severe
Davis, analysis. retinopathy was associated with the
Asztalos, North 1582 presence of some non-visual
Solimanoy America premature disability. Cognitive, motor and
Roberts (95 with hearing impairment is 3 to 4 times
(2014) severe ROP). | greater in premature infants with
5 years severe ROP.
Eighty-two percent of premature

Chorna Prospective infants presented sensory

Solomor’1 obserF\J/ationaI alterations, the younger gestational
Slaughter’ North study. 72 age being associated with abnormal
Stark y | America preméture rea_ctivity to dee_p pressure and
Maitre infants. 4-12 vestibular alterations. Poor motor

' function after tactile stimuli was
(2014) months CD
' associated with worse motor
development at 2 years CD.
Wickrema Cross-

singhe, sectional

Rogers, North study. 107 In 39% of the participants, sensory

Johnson, America premature | alterations were evidenced, with low

Shen, babies (< 32 registration predominating.
Barkovich y sg). 1to 8
Marco 2013) years.
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Rahkonen, Prospective The 50% of the very premature ones
Lano, study. 44 . .
presented sensory alterations, being
Pesonen, Europe very .
) the register under the most common
Heinonen et premature. 2 behavior
al (2015) years of EC '
Gu, Wang, arl:/zlal?tgi-s
Liu, Luo, : ysIs. IQ appears to decrease as birth
China 12,137 :
Wang et al hildren b weight decreases.
(2017) children born
underweight.
Allotey, Meta- : .
. In primary education, lower scores
Zamora, analysis. . .
were observed in reading,
Cheong- 64,000 ) : .
Europe mathematics and spelling, keeping
See, premature . .
o . . the scores low in reading and
Kalidindi et babies. Untl spelling in secondary education
al (2017) adolescence. petiing y '
Aarnoudse- Cross- :
: In preterm infants, greater
Moens, sectional . . : , .
) impairments in executive function
Duivenvo, study. 200 S
. were observed, such as deficits in
Weisglas- very L
Europe verbal fluency, inhibitory response,
Kuperus, premature lanni 4 verbal and ol
Vany (<28 ). parllplng, an ve.r al an sgatl_ah
Oosterlaan From 4 to 12 working mf; Trg?/n’fgﬁtrz pared wit
(2011) years.. -
Lower scores in cognitive, language
Serenius, Cohort study. ano_l motor development_were
et obtained in very preterm infants
Kallén, 491 very .
compared with the control group of
Blennow, Europe premature .
term infants. Moderate or severe
Ewald, et al (<27 sg). 2.5 I dati b qi
(2013) years mental retardation was observed in
' 20% of the preterm population with
7% cerebral palsy.
Rios-Florez, Cross-
: A lower performance of verbal
Marulanda, sectional . .
: function, comprehension of spoken
Ruiz- . study. 80 :
. . Latin speech and semantic verbal fluency
Piedrahita 'y . premature ; .
iy America ) was found in preterm infants. The
Jiménez- babies. i .
lower the gestational age at birth,
Zuluaga Between 6 the lower the performance
(2016) and 10 years. b '
De Cross-
sectional The results show slow withdrawal of
Schuymer, ) . :
study. 20 care in a non-social environment
De Groote, L
Europe premature | and more frequent deviation of gaze
Desoete y . . :
babies. From in a social context compared to
Roeyers
4 to 6 months those born at term.
(2012) EC
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Cross-
Spittle sectional Very preterm infants showed higher
PItre, study. 188 scores for internalizing behaviours
Treyvaud, North dd lati q
Doyle ort very and deregulation compared to term
' America premature infants, being higher in female sex,
Roberts, et . . .
al (2009) (<30sg and lower birth weight, white matter
<1250 gr). 2 | lesion and corticosteroid treatment.
years CD.
erss- Greater behavioural problems with
sectional e .
Mulder, studv. 56 parental difficulties, hyperactivity,
Pitchford y Y. emotional problems, peer problems,
Europe premature . . : . :
Marlow impulsive behaviour and inattention
(<31 sg). ) .
(2011) were observed in preterm babies
Between 9 : X
compared with term babies.
and 10 years.
In 81% of the studies evaluated,
Bhutta, Meta- externalizing and internalizing
Cleves, analysis. behaviors were evidenced in
Casey, North Premature preterm babies, with twins 2.64
Cradocky | America |babiesfrom 5| more at risk of developing them. In
Anand to 10 years 69% of the studies reference is
(2002) old. made to the presence of alterations
in socialization.
J%h;ﬁgn, Cohozrtlgtudy. Those born extremely preterm (<26
’ weeks gestation) had an increased
Kochhar, Europe premature. . . :
risk of developing TDAH, emotional
Hennessy, Up to the age disturbance, and TEA
et al (2010) of 11. ' '
A "phenotype of premature
Svstematic behavior" is described that is
Johnson y yste characterized by an increased risk
review. o
Marlow Europe P of manifesting symptoms and
remature to ; . .
(2011) disorders associated with
adulthood. , ) . .
inattention, anxiety, and social
difficulties.
RESULTS

A) At engine level

A recent systematic review conducted by Fuentefria, Silveira and Procianoy in 2017, in
which articles related to gross motor development in preterm infants were analyzed
using the AIMS (Alberta Infant Motor Scale) scale, reveals how there is a statistically
significant lower gross motor performance in the 6 to 18 month corrected age period in
relation to developmental outcomes obtained in term born infants . These differences
are not only evident in the development of gross motor skills, but also affect the
development of fine motor skills and motor functionality, with environmental factors
being a conditioner of the evolution and motor development of premature infants in the
first two years of corrected age ®9. In later ages, a meta-analysis carried out in 2009
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stands out, in which articles were analysed on follow-up studies evaluating, among
others, the motor development of children born prematurely up to the age of 15. After
the analysis, the authors concluded that there was a motor delay maintained
throughout all the years in comparison with a group of term born, motor deficits that
were observed in balance skills, ball skills, manual dexterity and gross and fine motor
development 9.

Up to 15 percent of children born less than 30 weeks gestation develop cerebral palsy,
and 50 percent have a developmental progression to motor impairment ranging from
mild to severe at school age ™. The data reflected in a Serbian study carried out in
2016 stands out, where it is shown that more than half (54.4 percent) of the children
with cerebral palsy were born prematurely 2.

Cerebral palsy, in addition to having an inseparable motor pathology, can be
associated with other difficulties such as sensory alterations, communication and
behavioral disorders, and perceptual deficits, such as problems in the pro?rioceptive
establishment of the body schema and spatial orientation, among others *®. The sum
of all or part of it turns out to be a compendium that will lead the child with cerebral

palsy to possess or to be at greater risk of developing learning problems.

B) At the sensory-cognitive level:

Through a cohort study, which followed premature children who developed retinopathy
up to 5 years of age, it was observed how there is a three to four times greater risk of
developing motor, cognitive and auditory impairment compared to premature children
who did not develop retinopathy ®9.

Likewise, in the first three years of a child's life, any degree of hearing impairment will
lead to difficulties in linguistic development, affecting personality, behaviour, school
performance and social relations ™.

The sensory disorders that prematurely born children may develop go beyond visual
and auditory deficits, as sensory processing also includes tactile, tactile-oral, vestibular
and proprioceptive sensations. Gestational age, male gender, white matter lesions and
low parental education have been identified as risk factors for developing sensory
disorders @©).

In 2014, Chorna and collaborators conducted a prospective cohort study where
children born prematurely up to the first 12 months of corrected age were followed,
observing that there was a high prevalence of sensory disorders (82 percent of 72
participants), related to abnormal sensory reactivity. They showed that lower
gestational age was related to abnormal reactivity to deep pressure and vestibular
stimulation, and that an abnormal adaptive motor response to tactile stimuli is related
to worse motor and language development scores 9.

Wickremasinghe and colleagues, in 2013, observed how there was a high prevalence
of sensory disorders in children born very prematurely, after follow-up until the age of 4
years, observing that the areas most affected were auditory, tactile and vestibular
processing. In addition, these authors showed that the most affected quadrant was low
registration *”, results coinciding with those obtained in a more recent study, where
follow-up was carried out up to two years of age corrected for extreme prematurity
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(<25 weeks of gestation), also obtaining atypical results in sensory processing, the
most common behavior being low registration 2.

Deterioration in the ability to receive and integrate sensory information and to adapt
seems to interfere with motor, cognitive and language development, as well as
behaviour 9.

Entering the cognitive area, low birth weight has been described as a predisposing
factor for developing a low 1Q *9.

This difficulty in achieving good academic performance translates into possible
learning problems, as reflected through an international meta-analysis, which included
the monitoring of a total of 64,000 children who were born prematurely. It was
observed how they had lower scores in reading, mathematics and spelling in primary
education, keeping the scores low in reading and spelling in secondary education ©°.
In terms of executive function, significant deficits in verbal fluency, inhibition of
response, planning and verbal and spatial work memory were found in a group of 200
children born prematurely at the age of 4 to 12 years, compared with a control group of
children born at the same age at the same time @Y.

However, the greatest neurocognitive compromise related to prematurity is considered
to be attentional difficulties. Referring again to the meta-analysis carried out in 2017 by
Allotey and collaborators, the studies show a higher percentage of behavioral
problems in children born prematurely at school age compared to those born at term. It
is also estimated that premature babies born less than 32 weeks gestation are three
times more likely to be diagnosed with TDAH ©9).

Language is another major cognitive skill, where prematurity can also become a
handicap in neurolinguistic development.

As evidenced by a study carried out in Sweden in 2013, after following 456 children
born extremely prematurely (<27 weeks of gestation), at 2 and a half years of life,
9.4% had a moderate language disability, compared to 2.5% for those born at term;
6.6% of the population studied had a severe language disability, the latter being non-
existent in the group of those born at term. Significant differences were also found
between boys and girls born extremely prematurely, with boys registering lower
language scores than girls ®?. At school, at the age of 6 to 10, Rios-Flérez and
collaborators compared the language skills of 80 children born prematurely with 80
born at term, concluding that language is compromised in the premature group, with
the lowest gestational age being related to lower performance in verbal designation,
comprehension of spoken speech and semantic verbal fluency .

C) Socio-emotional and behavioral alterations:

Already at the early age of 4 and 6 months of corrected age, in those born
prematurely, aversion and withdrawal of gaze have been observed in social
interactions, remaining attentive in a shorter time than children born at term ©%.
Likewise, at 2 years of corrected age, greater behavior problems are described in boys
and girls with less than 30 weeks of gestation at birth, particularly in internalizing and
deregulating behaviors, in comparison with those born at term, being these alterations
more significant in the female sex, in low birth weight, in alterations of the white
substance and treatment with corticoids ©.
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In older ages, it is worth noting the results found through a British study which
assessed behavioural difficulties in premature births at the age of 9 and 10 years. In
the same study, in addition to finding a greater proportion of children born prematurely
with problems of inattention and hyperactive and compulsive behaviors, was observed
in school age, greater problems with parents and among peers, emotional problems
and greater antisocial behaviors, compared with children born at term #°.

In addition to hyperactivity, a greater risk has been described for other externalizing
problems such as passivity and instability; and internalizing problems such as anxiety,
depression, somatic complaints, fears and phobias ?”. Specifically, in a meta-analysis
conducted by Bhutta, Cleves, Casey, Cradok and Anand on behavioural problems, it
was found that boys and girls with a history of prematurity have a higher risk of
presenting them compared to those born at term, and it was also found that, 81
percent of the studies reviewed that included premature infants between the ages of 5
and 14 showed a higher prevalence of so-called internalized disorders such as
anxiety, depression and deprivation symptoms, and 69 percent of the studies refer to
the presence of sociabilization disorders ?”. Along the same lines, a large cohort
study conducted in the United Kingdom and Ireland, under the name EPICURE,
concluded that at 11 years of age, children who were born extremely preterm (<26
weekgs?f gestation), had a higher risk of developing TDAH, emotional disturbance and
TEA 7.

Although there are many studies that relate prematurity to an increased risk of
developing TEA, Hernandez and colleagues consider this relationship complex, since
prematurity and associated problems can lead to false positives in current screening
for interferences with the signs of TEA, so they advise monitoring and prospective
screening with detection tools adapted and validated to the characteristics of the
premature population ®®. This fact was already mentioned in 2011 by Johnson and
Marlow, where they described a "phenotype of premature behavior" that includes
symptoms and disorders that can interfere and lead to a greater allocation of
psychiatric problems in premature children ©9.

CONCLUSIONS

As we have been able to observe in the articles reviewed, the child who has been born
very prematurely should be understood as an integral being, knowing the possible
alterations that can develop in each of its areas. At the motor level, since through it the
child develops and communicates with his environment and society; at the sensory-
cognitive level, because through the senses the person knows and interacts with the
environment, acquiring and learning knowledge of what surrounds him; and last but
not least, the socio-emotional and behavioural area, essential to achieve optimum
mental and social health.

The school, together with the family, are the environments that surround the child and
the girl who has been born great prematurely once she leaves the hospital, being
therefore, precursor of the correct growth and development towards a childhood and
adolescence of quality.

Professionals in health, education, early care and family, must have knowledge about
the different paths that can take the development of a child who has been born
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premature, to have the opportunity to act on time building new roads and bridges to
overcome future obstacles and maximize the skills and capabilities of each person.

As nursing professionals, we must act looking for the quality of life in the future of the
person, developing interventions with the family and the school that allow to lessen the
possible difficulties in the learning and in the behavioral control, given its repercussion
at personal, family, school and social level in the life of the child.

Knowing the needs presented by these children and their families can be the key tools
to promote the development of preventive programs where appropriate early
stimulation is encouraged.
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